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TEST REPORT

Applicant : Shandong USR IOT Technology Limited

Manufacturer : Shandong USR IOT Technology Limited

Product Name . Serial to GPRS Module
USR-GM3, USR-GM3s, USR-GPRS232-7S3, USR-GPRS232-730,

Model No. : USR-GPRS232-702, USR-GPRS232-703, USR-GPRS232-704, USR-GPRS232-705,
USR-GPRS232-732, USR-GPRS232-734

Trade Mark : /.K

Rating(s) : DC 3.8V, 750mA

Test Standard(s) : Draft ETSI EN 301 489-1 V2.2.0 (2017-03)

Draft ETSI EN 301 489-17 V3.2.0 (2017-03)

The device described above is tested by Shenzhen Anbotek Compliance Laboratory Limited to determine the
maximum emission levels emanating from the device and the severe levels of the device can endure and its
performance criterion. The measurement results are contained in this test report and Shenzhen Anbotek
Compliance Laboratory Limited is assumed full of responsibility for the accuracy and completeness of these
measurements. Also, this report shows that the EUT (Equipment Under Test) is technically compliant with the
EN 301 489-1, EN 301 489-3 requirements.

This report applies to above tested sample only and shall not be reproduced in part without written approval of
Shenzhen Anbotek Compliance Laboratory Limited.

Date of Test Oct. 26~Oct. 31, 2017

Wiy Wlany—

Prepared By

74
(Tested Engineer / Winkey Wang)

Reviewer

(Proj eWger / May Lu)

Approved & Authorized Signer 7

(l\/lanager / Tom Chen)
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1. General Information

1.1. Client Information

Applicant Shandong USR IOT Technology Limited

Floor 11, Building 1, No. 1166 Xinluo Street, Gaoxin Qu, 250101, Jinan,
Address .

Shandong, China
Manufacturer Shandong USR IOT Technology Limited

Floor 11, Building 1, No. 1166 Xinluo Street, Gaoxin Qu, 250101, Jinan,
Address .

Shandong, China

1.2. Description of Device (EUT)

Product Name Serial to GPRS Module

USR-GM3, USR-GM3s, USR-GPRS232-7S3, USR-GPRS232-730,

USR-GPRS232-702, USR-GPRS232-703, USR-GPRS232-704,
Model No. USR-GPRS232-705, USR-GPRS232-732, USR-GPRS232-734

(Note: All samples are the same except the model number and appearance, so we

prepare “USR-GM3” for test only.)
Trade Mark "K)
Test Power Supply AC 110V, 50Hz for adapter / AC 230V, 50Hz for adapter

Frequency Range GPRS(900MHz, 1800MHz )

GPRS 900: 880 ~ 915MHz(TX)
) 925~960MHz (RX)
Operation Band:
GPRS1800: 1710 ~ 1785 MHz(TX)
1805~1880MHz(RX)

Product Modulation T GMSK
Description odu’ation Type:

Power Class: GSM900: 4, GSM1800: 1

Multislot Class: GPRS: 10

Antenna Type: PIFA Antenna

Antenna Gain(Peak): 2.5 dBi

Remark: 1) For a more detailed features description, please refer to the manufacturer’s specifications or the

User’s Manual.

Shenzhen Anbotek Compliance Laboratory Limited

Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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1.3. Auxiliary Equipment Used During Test

N/A

1.4. Description of Test Modes

To investigate the maximum EMI emission characteristics generates from EUT, the test system was pre-scanning
tested base on the consideration of following EUT operation mode or test configuration mode which possible have
effect on EMI emission level. Each of these EUT operation mode(s) or test configuration mode(s) mentioned

above was evaluated respectively.

Pretest Mode Description
Mode 1 GSM Mode
Mode 2 Idle Mode

For Conducted Emission

Final Test Mode Description
Mode 1 GSM Mode

For Radiated Emission

Final Test Mode Description
Mode 1 GSM Mode
Mode 2 Idle Mode

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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1.5. Test Equipment List

Conducted Emission Measurement

Item Equipment Manufacturer Model No. | Serial No. Last Cal. Cal. Interval
L.I.S.N.
1. Artificial Mains Rohde & Schwarz ENV216 100055 May 27,2017 1 Year
Network
EMI Test Receiver | Rohde & Schwarz ESCI 100627 May 27,2017 1 Year
RF Switching Unit |Compliance Direction| RSU-M2 38303 May 27,2017 1 Year
Software Name .
4, Ferrari Tcchnology | ANB-03A N/A N/A N/A
EZ-EMC
Radiated Emission Measurement
Item Equipment Manufacturer Model No. | Serial No. Last Cal. Cal. Interval
1. | EMI Test Receiver | Rohde & Schwarz ESPI 101604 May 27,2017 1 Year
Bilog Broadband VULB
2. Schwarzbeck VULB9163 May 31, 2017 1 Year
Antenna 9163-289
3. Pre-amplifier SONOMA 310N 186860 May 27,2017 1 Year
Software Name .
4, Ferrari Tcchnology | ANB-03A N/A N/A N/A
EZ-EMC
Harmonic and Flicker Measurement
Item Equipment Manufacturer Model No. Serial No. Last Cal. Cal. Interval
1. Programmable AC
SOPH POWER PAG-1050 630250 May 27,2017 1 Year
Power source
2. |Harmonic and Flicker HRRMOINC
EMC-PARTNER 164 Apr. 07,2017 1 Year
Analyzer S-1000-1P
3. Harmonics-1000 N/A Ed.3.0+4.0 N.A N/A N/A
Electrostatic Discharge Measurement
Item Equipment Manufacturer Model No. Serial No. Last Cal. Cal. Interval
L. ESD Simulators 3Ctest ESD-30T ES0131505 | May 27,2017 1 Year

Tel:(86)755-26066544

Shenzhen Anbotek Compliance Laboratory Limited
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R/S Immunity Measurement

Item Equipment Manufacturer Model No. Serial No. Last Cal. Cal.
Interval
1 RF Power Meter. Dual BOONTON 4230A 10539 May 20,2017 | 1 Year
Channel
2 | 50ohm Diode Power Sensor BOONTON 51011EMC 34236/36164 | May 20,2017 1 Year
3 Broad-Band Horn Antenna | SCHWARZBECK BBI;IJ[;? 120 332 May 20, 2017 1 Year
4 | Power Amplifier (0.08-1G) MILMEGA 80RF1000-175 1059345 May 20, 2017 1 Year
5 Power Amplifier (1-2G) MILMEGA AS0102-55 1018770 May 20, 2017 1 Year
6 Power Amplifier (2-6G) MILMEGA AS1860-50 1059346 May 20, 2017 1 Year
7 Signal Generator Agilent N5181A MY50145187 | May 20,2017 1 Year
8 Field Strength Meter HOLADAY HI-6005 N/A May 20, 2017 1 Year
9 | RS232 Fiber Optic Modem HOLADAY HI-4413P N/A May 20, 2017 1 Year
10 Log.-Per. Antenna SCHWARZBECK | VULP 9118E N/A May 20, 2017 1 Year
Electrical Fast Transient/Burst Immunity Measurement
Item Equipment Manufacturer Model No. Serial No. Last Cal. Cal. Interval
1. | EFT Burst Simulator PRIMA EFT61004B | PR10114282 | Ma. 30, 2017 1 Year
2. EFT-Clamp PRIMA EFT-Clamp / May 30, 2017 1 Year
Surge Measurement
Item Equipment Manufacturer Model No. Serial No. Last Cal. Cal. Interval
1.1 6kV Surge Generator TESEQ NSG 3060 1480 May 27,2017 1 Year
1.2 CDN TESEQ CDN 3061 1408 May 27,2017 1 Year
2.1 | 6kV Surge Generator EMPEK LSG-5060G 06010017N | May 27,2017 1 Year
2.2 CDN EMPEK CDN-5110G | 061100005N | May 27,2017 | 1 Year
Injected Currents Susceptibility Measurement
Item Equipment Manufacturer Model No. Serial No. Last Cal. Cal.
Interval
1. C/S Conducted
Immunity Test FRANKONIA CIT-10 126A1196/2012 | May 27,2017 | 1 Year
System
2. CDN FRANKONIA CDN - M2+ M3 A2210178/2012 | May 27,2017 | 1 Year
6dB Attenuator FRANKONIA DAM 26W 1172202 May 27,2017 | 1 Year
4. CIT-10 FRANKONIA Versionl.1.7 N/A N.A N/A
Voltage Dips and Interruptions Measurement
Item Equipment Manufacturer Model No. Serial No. Last Cal. Cal. Interval
1. CYCLE SAG Simulator PRIMA DRP61011AG | PR12046234 | May 27,2017 1 Year

Tel:(86)755-26066544

Shenzhen Anbotek Compliance Laboratory Limited

Fax:(86)755-26014772

www.anbotek.com




Anbotek Shenzhen Anbotek Compliance Laboratory Limited
Product Sofety Page 9 of 54 Report No.: R0217100055E

1.6. Measurement Uncertainty

Radiation Uncertainty : | Ur=4.1 dB (Horizontal)

Ur =4.3 dB (Vertical)

Conduction Uncertainty : | Uc=3.4dB

1.7. Description of Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

FCC-Registration No.: 184111

Shenzhen Anbotek Compliance Laboratory Limited, EMC Laboratory has been registed and fully described in a
report filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC is
maintained in our files. Registration No. 184111, July 31, 2017.

ISED-Registration No.: 8058A-1

Shenzhen Anbotek Compliance Laboratory Limited, EMC Laboratory has been registered and fully described in a
report filed with the (ISED) Innovation, Science and Economic Development Canada. The acceptance letter from
the ISED is maintained in our files. Registration 8058A-1, June 13, 2016.

Test Location

All Emissions tests were performed at

Shenzhen Anbotek Compliance Laboratory Limited.

1/F., Building 1, SEC Industrial Park, No.0409 Qianhai Road, Nanshan District, Shenzhen, Guangdong, China

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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2. Summary of Test Results

EMC Emission

Test Items Standard Basic Standard Limit Results
o Draft ETSI EN 301 489-1 Class A or B
Conducted Emission EN 55032: 2015 PASS
V2.2.0 Clause 8.3 & 8.4 NOTE (2)
) o Draft ETSI EN 301 489-1 Class A or B
Radiated Emission EN 55032: 2015 PASS
V2.2.0 Clause 8.2 NOTE (2)
Harmonic Current Draft ETSI EN 301 489-1
o EN 61000-3-2:2014 Class A N/A
Emission V2.2.0 Clause 8.5
Voltage Fluctuations& | Draft ETSI EN 301 489-1
) EN 6000-3-3:2013 / PASS
Flicker V2.2.0 Clause 8.6
EMC Immunity
Test Items Standard Basic Standard Perfo'r mz.mce Results
Criteria
o Draft ETSI EN 301 489-1
Electrostatic Discharge EN 61000-4-2:2009 B PASS
V2.2.0 Clause 9.3
RF Electromagnetic Draft ETSI EN 301 489-1 EN 61000-4-3:2006 N PASS
Field V2.2.0 Clause 9.2 +A1:2008+A2:2010
Fast transients, Draft ETSI EN 301 489-1
EN 61000-4-4:2012 B PASS
common mode V2.2.0 Clause 9.4
Draft ETSI EN 301 489-1
Surges EN 61000-4-5:2014 B PASS
V2.2.0 Clause 9.8
Radio frequency, Draft ETSI EN 301 489-1
EN 61000-4-6:2014 A PASS
common mode V2.2.0 Clause 9.5
Volt. Interruptions Draft ETSI EN 301 489-1 B/C/C
) EN 61000-4-11:2004 PASS
Volt. Dips V2.2.0 Clause 9.7 NOTE (3)
NOTE:

(1) ” N/A” denotes test is not applicable in this Test Report

(2) Alternatively, for equipment intended to be used exclusively in an industrial environment or a

telecommunication centre, the class A limits may be used.

(3) Voltage dip: 100% reduction — Performance Criteria B

Voltage dip: 100% reduction — Performance Criteria B

Voltage dip: 70% reduction — Performance Criteria C

Voltage Interruption: 0% Interruption — Performance Criteria C

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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3. Emission Test

3.1. Conducted Emission Test at Main Ports

3.1.1. Test Standard and Limit

Test Standard Draft ETSI EN 301 489-1 V2.2.0 Clause 8.3 & 8.4

Basic Standard EN 55032: 2015

Limits for conducted emissions

Maximum RF Line Voltage (dBuV)
Frequency
Quasi-peak Level Average Level
Test Limit 150kHz~500kHz 66 ~ 56 * 56 ~ 46 *
500kHz~5MHz 56 46
SMHz~30MHz 60 50
IRemark: *Decreasing linearly with logarithm of the frequency.

Limits for conducted emissions of equipment

intended to be used in telecommunication centres and industrial environment

Maximum RF Line Voltage (dBuV)
Frequency
Quasi-peak Level Average Level
Test Limit
150kHz~500kHz 79 66
500kHz~30MHz 73 60
3.1.2. Test Setup

Shielding Room

Test Recaiver

Blcm

Lisnz [ LISN |

Ground Reference Plane

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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3.1.3. Test Procedure

The EUT system is connected to the power mains through a line impedance stabilization network (L.I.S.N.). This
provides a 50ohm coupling impedance for the EUT system. Please refer the block diagram of the test setup and
photographs. Both sides of AC line are checked to find out the maximum conducted emission. In order to find the
maximum emission levels, the relative positions of equipment and all of the interface cables shall be changed
according to Draft ETSI EN 301 489-1 V2.2.0 & EN55032: 2015 on Conducted Emission Measurement.

The bandwidth of test receiver (ESCI) set at 9kHz.

The frequency range from 150kHz to 30MHz is checked.

For the actual test configuration, please refer to the related Item EUT Test Photos.

3.1.4. Test Data

PASS
The EUT should be compliance to the limit of Class B

Only the worst case data was showed in the report, please to see the following pages

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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Conducted Emission Test Data

Test Site: 1# Shielded Room
Operating Condition: Mode 1

Test Specification: AC 110V, 50Hz for adapter
Comment: Live Line

Tem.:25.4°C Hum.:54%

0.0 dBuy

Limit: —

AVG:

1]
0150 ns [MHz] 5 30000
No. | ury | (o) | @By | @) | aBuv | By |eter| Remen
1 0.4660( 1568 19.96 35.64 46.58 -10.594 AVG
2 0.4940( 1299 1998 32497 46.10 -13.13 AVG
3 0.7940( 2411 2006 44 17 56.00 -11.83 QP
4 0.7940( 904 20.06 2910 46.00 -16.90 AVG
5 25220 21.67 2015 41.82 56.00 -14.18 ap
i 37900 13584 2018 34.02 46.00 -11.98 AVG
T 39380 26.51 2018 46 .69 56.00 -9.31 (]
a 93780 31.39 2032 5. 60.00 -8.29 (]
G 9.3780( 1519 2032 3051 50.00 -10.449 AVG
10 10.4700( 29.14 2033 49 47 60.00 -10.53 QP
11 10.4700( 13563 2033 33.86 &50.00 -16.14 AVG
12 1289700 2728 20.29 47 57 60.00 -12.43 (]

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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Conducted Emission Test Data

Test Site: 1# Shielded Room
Operating Condition: Mode 1

Test Specification: AC 110V, 50Hz for adapter
Comment: Neutral Line

Tem.:25.4°C Hum.:54%

0.0 dBuy

Limit: —

AVG:

Ty A i L’”mk
el o "L_\
Ll AVE
00
[RET] 05 [MHz] 5 30000
Vo | o | ot | e | o | [ e e e
1 0.4660| 26.38 19.96 4534 56.58 -10.24 QP
2 0.4660| 1866 19.96 36.62 46.58 -7 .96 AVG
3 0.6460| 11.75 2002 M7 46.00 -1423 AVG
4 07660 1744 20.06 3750 46.00 -8.50 AVG
5 0.79280| 1829 2007 38.36 46.00 -7.64 ANG
i 0.8260| 2718 2007 4725 56.00 -B.75 QP
¥ 24660 21.41 2015 41.56 56.00 -14.44 QP
8 3.7860| 2560 2018 4578 56.00 -10.22 apP
] 38780 1528 2018 3546 46.00 -10.54 ANVG
10 9.3380| 3047 2032 50.79 60.00 921 QP
11 9.4940| 2095 2033 41.28 50.00 872 AVG
12 10.5219| 3325 2033 53.58 60.00 -5.42 QP
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Conducted Emission Test Data
Test Site:
Operating Condition:

1# Shielded Room
Mode 1

Test Specification: AC 230V, 50Hz for adapter

Comment: Live Line
Tem.:25.4°C Hum.:54%
000 dBuV
] | i Limit: =
AVE;
\ | 3
. | ﬁ _J'M?" 12
il ﬁ"“"\!}k ! i -__'1 \’ "“-Lﬁl' 1‘1\
Nk *\,’h. "‘MM MJ‘MF R LAl M
| Ll 2 [, S k‘v _
d W "“U'ﬁh“; WAV VAR TR -
I‘lr J!'A ﬂl.d'l.-‘.“ﬂ‘\ ,Im ‘ Tlr 'r " ) |_ _l- II'
Wn“' {‘HT'- J'l"l "'.Ml_r I“--"‘l_huﬁ
0.0
0150 05 [MHz) 5 30000
Freq. Reading | Factor | Result Limit | Owver Limit
No.- | MHz) | (@Buv) | (@B) | (dBuv) | dBuv | (dB) | Deteeer| Remank
1 0.2260| 14.06 19.859 33.95 5259 -18.64 AVG
2 04660 15.52 18.96 3548 4658 -11.10 AVG
3 05420 2472 19.95 44 71 56.00 -11.29 QP
4 22260 2549 2014 4563 56.00 -10.37 Qap
5 22380 13.30 2014 3344 45.00 -12 .56 ANVG
6 33060 596 2017 3013 46.00 -15.87 AVG
T 6.1060| 25.39 2024 4563 60.00 -14 37 ap
8 65260 10.95 2025 3120 50.00 -18.80 AVG
G 94379 3212 2032 h244 &60.00 -7.56 Qap
10 94379 13.21 2032 3353 50.00 -16.47 AVG
11 106020 2454 2033 44 87 a60.00 -1513 apP
12 15.3060( 24.61 20.26 44 87 60.00 -1513 ap

Tel:(86)755-26066544
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Conducted Emission Test Data

Test Site: 1# Shielded Room
Operating Condition: Mode 1

Test Specification: AC 230V, 50Hz for adapter
Comment: Neutral Line

Tem.:25.4°C Hum.:54%

0.0 dBuy

Limit: —

ANG: —

1 M ; |
4 n J'\\u
_.lﬂl ll'l |'. || A A ||‘|I | rﬁ Mﬂi&u ?rﬁ ﬁwwﬁ 1;\?" | ll
BUC AN AT g L
s ‘ .-,t Ik i gy prak
Fhiy, ¥ kf LY L ". £y 1 o
Fﬂ"m»’lk*m r”;. L a}r, \:f g YA J 1\
el avE
0o
[ RE] ns [MHz} 5 ). 000
Freq. Reading | Factor | Result Limit | Ower Limit | _ .
No- | MHz) | @Buvy | (@B) | (@Buv) |dBuv | (@B) |DeEeter| Remark
1 022601 17.29 19.89 3718 5259 -15.41 AVG
2 0.4340| 18.80 19.95 3875 47.18 -8.43 AVG
3 04660 2924 19.96 4920 h6.58 -7.38 QP
4 05740 2694 2000 46.94 56.00 -9.06 QP
LT 05780 14.06 2000 34.06 46.00 -11.54 AVG
6 1.18980( 6.97 2012 27.08 46.00 -18.91 AVG
T 224201 2042 2014 40.56 56.00 -15.44 QP
8 224201 1029 2014 3043 46.00 -15.57 AVG
2] 327801 750 2017 27 67 46.00 -18.33 AVG
10 34100 16.69 2017 36.86 56.00 -19.14 ]
11 S.45900( 3033 2033 50.66 60.00 -9.34 ]
12 10.5820( 23.18 2033 4351 60.00 -16.449 QP

Shenzhen Anbotek Compliance Laboratory Limited
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3.2. Radiated Emission Test

3.2.1. Test Standard and Limit

Test Standard Draft ETSI EN 301 489-1 V2.2.0 Clause 8.2

Basic Standard EN 55032: 2015

Radiated Emission Test Limit (Below 1000MHz)

Limit (dBuV/m)
Frequency ;
Quasi-peak Level
(MHz)
Class B Class A
30MHz~230MHz 40 50
230MHz~1000MHz 47 57

Remark: 1. The lower limit shall apply at the transition frequency. 2. The test distance is 3m.

Radiated Emission Test Limit (Above 1000MHz)

. Limit (dBpV/m)
reaueney Class B Class A
(MHz)
Peak Average Peak Average
1000 MHz -3000 MHz 70 50 76 56
3000 MHz -6000 MHz 74 54 80 60

Remark: 1. The lower limit applies at the transition frequency. 2. The test distance is 3m.

Radiated Emission Test Limit for FM Receivers

Limit (dBuV/m)
Frequency .
Quasi-peak Level
(MHz)
Fundamental Harmonics

30MHz~230MHz 60 52
230MHz~300MHz 60 52
300MHz~1000MHz 60 56

Remark: 1. The lower limit shall apply at the transition frequency. 2. The test distance is 3m.

Frequency Range of Radiated Measurement

Highest frequency generated or Upper frequency of measurement

. . . . Range (MHz)
used in the device or on which the device operates or tunes (MHz)

Below 108 1000
108 — 500 2000
500 - 1000 5000

Sth harmonic of the highest frequency
Above 1000

or 6 GHz, whichever is lower

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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3.2.2. Test Setup
Ant. feed
point — —
iq m b T

s

-
A
|

Metal Full Soldered Ground Plane

Spectrum Analyzer / Receiver

System Simulator

Figure 1. 30MHz to 1GHz

Ant.feed
point DE =
1-4m
_— —-‘, '

L. 9.

Metal Full Soldered Ground Plane

=

Spectrum Analyzer / Receiver

System Simulator

Figure 2. Above 1 GHz
3.2.3. Test Procedure

1) The measuring distance of at 3 m shall be used for measurements at frequency up to 1GHz. For frequencies
above 1GHz, any suitable measuring distance may be used.

2) The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter test site. The table
was rotated 360 degrees to determine the position of the highest radiation.

3) The height of the equipment or of the substitution antenna shall be 0.8 m; the height of the test antenna shall
vary between 1 m to 4 m. Both horizontal and vertical polarizations of the antenna are set to make the
measurement.

4) The initial step in collecting radiated emission data is a spectrum analyzer peak detector mode pre-scanning the
measurement frequency range. Significant peaks are then marked and then Quasi Peak detector mode
re-measured.

5) The test-receiver system was set to quasi-peak detect function and specified bandwidth with maximum hold

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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mode when the test frequency is below 1GHz.

The test receiver/spectrum was set to peak and average detect function and specified bandwidth with maximum
hold mode when the test frequency is above 1GHz.

6) For the actual test configuration, please refer to the related Item —EUT Test Photos.

Note:

The resolution bandwidth of test receiver/spectrum analyzer is 120kHz for Quasi-peak detection (QP) at
frequency below 1GHz.

The resolution bandwidth is 1IMHz and video bandwidth of test receiver/spectrum analyzer is 3MHz for Peak/

Average detection at frequency above 1GHz.
3.2.4. Test Data

PASS
The EUT should be compliance to the limit of Class B

Only the worst case data was showed in the report, please to see the following pages

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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Test Results (30~1000MHz)

Job No.: AT0217100055W Temp.(‘C)/Hum.(%RH): 23.6C/58%RH
Standard: EN301489 Class B_3m Power Source: AC 110V, 50Hz for adapter
Test Mode: Mode 1 Polarization: Horizontal
80.0
Limit: —
Margin: —_—
N ! HEEE
5 I
4
1 V‘/
3
0.0
30.000 40 50 60 70 80 [MHz) 300 400 500 60O 700  1000.000
No. Frequency Reading Correct Result Limit Over Detector Height Degree
Limit
(MHz) (dBuV/m) dB/m (dBuV/m) | (dBuV/m) (dB) (cm) (deg)
1 43.6584 33.53 -12.12 21.41 40.00 -18.59 peak
2 111.3468 39.24 -20.72 18.52 40.00 -21.48 peak
3 157.0074 41.96 -23.00 18.96 40.00 -21.04 peak
4 199.2855 49.27 -20.87 28.40 40.00 -11.60 peak
5 306.7537 49.08 -16.87 32.21 47.00 -14.79 peak
6 354.1831 45.59 -13.85 31.74 47.00 -15.26 peak

E:\ANBO DATA\2017 4F\11 A\0217100055W.db  #3

Tel:(86)755-26066544
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Test Results (30~1000MHz)

Job No.: AT0217100055W Temp.(‘C)/Hum.(%RH): 23.6'C/58%RH
Standard: EN301489 Class B 3m  Power Source: AC 110V, 50Hz for adapter
Test Mode: Mode 1 Polarization: Vertical
80.0
Limit: —_—
Margin: —

40

et

Al et

l13[|l].l]l]I] 40 50 60 70 80 [MHz] 300 400 500 &00 YOO 1000.000
No. Frequency Reading Correct Result Limit Over Detector Height Degree
Limit
(MHz) (dBuV/m) dB/m (dBuV/m) | (dBuV/m) (dB) (cm) (deg)

1 43.3534 37.10 -12.01 25.09 40.00 -14.91 peak

2 83.5222 41.50 -18.82 22.68 40.00 -17.32 peak

3 154.2786 41.82 -18.14 23.68 40.00 -16.32 peak

4 197.8928 48.37 -15.88 32.49 40.00 -7.51 peak

5 296.1836 42.39 -14.79 27.60 47.00 -19.40 peak

6 357.9287 39.78 -12.73 27.05 47.00 -19.95 peak

E:\ANBO DATA\2017 #\11 H\0217100055W.db  #4
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Test Results (30~1000MHz)

Job No.: AT0217100055W Temp.(‘C)/Hum.(%RH): 23.6'C/58%RH
Standard: EN301489 Class B_3m Power Source: AC 230V, 50Hz for adapter
Test Mode: Mode 1 Polarization: Horizontal
80.0
Limit: —
Margin: —_—
40 :I — —
6
4 5
2 3
0.0
30.000 40 50 60 70 80 (MHz) 300 400 500 GOD 700  1000.000
No. Frequency Reading Correct Result Limit Over Detector Height Degree
Limit
(MHz) (dBuV/m) dB/m (dBuV/im) | (dBuV/m) (dB) (cm) (deg)
1 42.6000 34.01 -11.76 22.25 40.00 -17.75 peak
2 66.4989 37.37 -18.12 19.25 40.00 -20.75 peak
3 106.7587 39.24 -20.68 18.56 40.00 -21.44 peak
4 202.8104 50.15 -20.77 29.38 40.00 -10.62 peak
'3 302.4812 47.27 -17.39 29.88 47.00 -17.12 peak
6 356.6758 45,73 -13.78 31.95 47.00 -15.05 peak

E:\ANBO DATA\2017 4E\11 H\0217100055W.db  #2
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Test Results (30~1000MHz)

Job No.: AT0217100055W Temp.(‘C)/Hum.(%RH): 23.6'C/58%RH
Standard: EN301489 Class B 3m  Power Source: AC 230V, 50Hz for adapter
Test Mode: Mode 1 Polarization: Vertical
80.0
Limit: —_—
Margin: —_—

40

Ral

l]-ZJI]I]_I]I]I] 40 50 60 70 BO [MHz]) 300 400 500 600 70O 1000.000
No. Frequency Reading Correct Result Limit Over Detector Height Degree
Limit
(MHz) (dBuV/m) dB/m (dBuV/im) | (dBuV/m) (dB) (cm) (deg)
1 45.8551 38.51 -12.92 25.59 40.00 -14.41 peak
2 68.6310 43.82 -19.04 2478 40.00 -15.22 peak
3 83.2297 40.85 -18.92 21.93 40.00 -18.07 peak
4 147.4036 41.17 -18.38 22.79 40.00 -17.21 peak
5 199.2855 48.92 -15.87 33.05 40.00 -6.95 peak
6 306.7536 42.19 -14.55 27.64 47.00 -19.36 peak

E:\ANBO DATA\2017 ££\11 H\0217100055W.db ~ #1
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Test Results (1GHz~6GHz)

Frequency Read Level Factor Level Limit Over Limit Pol. Detector
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB)
1553.13 48.25 -2.44 45.81 70.00 -24.19 H PEAK
1991.22 45.34 -3.12 42.22 70.00 -27.78 H PEAK
2290.55 49.04 -3.62 45.42 70.00 -24.58 H PEAK
4166.16 52.03 -5.41 46.63 74.00 -27.37 H PEAK
4506.93 50.13 -4.57 45.55 74.00 -28.45 H PEAK
5006.00 48.57 -5.84 42.73 74.00 -31.27 H PEAK
1553.13 40.63 -2.44 38.18 50.00 -11.82 H AVG
1991.22 44.66 -3.12 41.55 50.00 -8.45 H AVG
2290.55 39.04 -3.62 35.42 50.00 -14.58 H AVG
4166.16 44.69 -5.41 39.28 54.00 -14.72 H AVG
4506.93 39.88 -4.57 35.31 54.00 -18.69 H AVG
5006.00 36.89 -5.84 31.05 54.00 -22.95 H AVG
1388.98 45.49 -2.81 42.68 70.00 -27.32 \Y PEAK
1859.52 54.72 -2.95 51.77 70.00 -18.23 \" PEAK
1920.92 52.90 -3.75 49.16 70.00 -20.84 \Y PEAK
4188.09 47.06 -5.02 42.03 74.00 -31.97 \Y PEAK
4387.29 52.61 -4.48 48.13 74.00 -25.87 \Y PEAK
5096.89 48.04 -5.86 42.18 74.00 -31.82 \Y PEAK
1388.98 39.43 -2.81 36.62 50.00 -13.38 \Y AVG
1859.52 43.66 -2.95 40.71 50.00 -9.29 \Y AVG
1920.92 38.78 -3.75 35.04 50.00 -14.96 \Y AVG
4188.09 41.38 -5.02 36.35 54.00 -17.65 \Y AVG
4387.29 40.89 -4.48 36.42 54.00 -17.58 \Y AVG
5096.89 40.08 -5.86 34.21 54.00 -19.79 \Y AVG
Remark:

1. Level =Receiver Read level + Antenna Factor

Shenzhen Anbotek Compliance Laboratory Limited
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3.3. Harmonic Current Emissions

3.3.1. Test Standard and Limit

Test Standard Draft ETSI EN 301 489-1 V2.2.0 Clause 8.5

Basic Standard EN 61000-3-2: 2014

Test Limit Please to refer to the clause 7 of standard EN 61000-3-2: 2014.
3.3.2. Test Setup

Voltage Supply
To EUT

To AC Maing
Rawer Sy Power Analyzer &
Power Source EUT

HNon-Metallic Tab-e—f

3.3.3. Test Procedure

1) The EUT was placed on the top of a wooden table 0.8 meters above the ground and operated to produce the
maximum harmonic components under normal operating conditions.

2) The classification of EUT is according to section 5 of EN 61000-3-2: 2014.The EUT is classified as follows:
Class A: Balanced three-phase equipment, Household appliances excluding equipment as Class D, Tools
excluding portable tools, Dimmers for incandescent lamps, audio equipment, equipment not specified in one of
the three other classes.

Class B: Portable tools; Arc welding equipment which is not professional equipment.

Class C: Lighting equipment.

Class D: Equipment having a specified power less than or equal to 600W of the following types: Personal
computers and personal computer monitors and television.

3) The correspondent test program of test instrument to measure the current harmonics emanated from EUT is
chosen. The measure time shall be not less than the time necessary for the EUT to be exercised.

4) For the actual test configuration, please refer to the related item —EUT Test Photos.

3.3.4. Test Data

The active input power of the EUT is less than 75W. Therefore, according to EN 61000-3-2, no limits are

necessary.

Shenzhen Anbotek Compliance Laboratory Limited
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3.4. Voltage Fluctuations and Flicker

3.4.1. Test Standard and Limit

Test Standard

Draft ETSI EN 301 489-1 V2.2.0 Clause 8.6

Basic Standard

EN 61000-3-2: 2013

Voltage Fluctuation and Flicker Test Limit

Test Items Limits
Pst 1.0
Plt 0.65
dc 3.3%
dmax 4.0%
dt Not exceed 3.3% for 500ms
3.4.2. Test Setup

To AC Mains
Power Supply

\oltage Supply
To EUT

Power Analyzer &
Power Source EUT

Mon-Metallic Tab-e—f

3.4.3. Test Procedure

1) Tests was performed according to the Test Conditions/Assessment of Voltage Fluctuations specified in Clause
5.0/6.0 of IEC555-3 and/or Clause 6.0/4.0 of IEC/EN 61000-3-3 depend on which standard adopted for

compliance measurement.

2) All types of harmonic current and/or voltage fluctuation in this report are assessed by direct measurement using

flicker-meter.

3) For the actual test configuration, please refer to the related Item —EUT Test Photos.

3.4.4. Test Data

Only the worst case data was showed in the report, please to see the following pages

Shenzhen Anbotek Compliance Laboratory Limited
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Job No.: AT0217100055W Temp.('C)/Hum.(%RH) 23.6°C/58%RH
Standard: EN 61000-3-2 Power Source: AC 230V, 50Hz for adapter
Test Mode: Mode 1

T 1 1 1 7 1 7 1T 1 1 7 7 7 |'00%  Actual Flicker (Fli): 0.00
Sthort term Flicker (Pst):  0.07
bt gy LimitPsp, 1.00
EEENEEEENEIELNEEENE Long-term Flicker (Pi):  0.00

EENEEE N AEELN LN Limit (P1t): 0.65
o e e e By e m e e e e e e e e 1 ] .

Lol BETd BEEfS BEE A K Maximum Relative
Volt. Change (dmax):  0.00%

bl bbbl e e bl b bl Limnit {dma: 4.00%

I O O O O B I I R TR

ol b bl b kel Bkl Relative Steady-state

Tt g FEE g EF Tt EFr ¢ BT Voltage Change (dc):  0.00%

bbb bt gy, Limit 330

Tmax 3.30% (dt): 0.00ms

T T T T s e e U B Limit (dit=Lim): 500ms
0.m 041 1 10 100 1000 10000 Class

Flicker Emission - IEC 61000-3-3 , EH 61000-3-3

Lrms = Ma7 W P = 4383 W Range: 03 A&

ms = 0049 A pf = 0.407 wom 220

Test aborted, Result: PASSED

HAR-1000 EMC-Partier

Full Bar : Actual Values

Empty Bar : Maximum Values

Circles  : Average Values

Blue : Current , Green : Voltage , Red : Failed

Shenzhen Anbotek Compliance Laboratory Limited
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Measurement

Urms= 219.7V  Freq=  50.026 Range: 0.5A

Irms= 0.049A Ipk = 0271A cf = 5527
P = 4393W S = 10.78VA pf = 0407
Test - Time : 1 x 10min = 10min ( 100 %)
LIN (Line Impedance Network) : L: 0.24ohm +j0.150hm N: 0.160hm +j0.10ohm
Limits : Pt : 0.65 Pst : 1.00
dmax: 4.00% dc : 3.30%

dtLim: 330%  dt>Lim: 500ms

dmax dc dt>Lim
[%] [%] [ms]
1 0.000 0.000 0.000

Definitions of Abbreviations

Urms kK Actual total Voltage in Volt RMS
Irms kK Actual total Current in Ampere RMS
Ipk kK Actual Peak value of the Current in Ampere
cf HoAk Actual Crest Factor (Ipk/Irms)
HoxE Actual Active Power in Watt
S HoAk Actual Apparent Power in VA (Urms*Irms)
pf kK Actual Power Factor (P/S)
PIt Long term Flicker over all Pst cycles

For every Pst-cycle:

General :
- The values marked with "***" are actual values which could vary

during test-time and are taken at the time of protocol printout.

Shenzhen Anbotek Compliance Laboratory Limited
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4. Immunity Test

General Performance Criteria

@ Performance criteria for continuous phenomena applied to transmitters and receivers (CT/CR)

During and after the test, the apparatus shall continue to operate as intended. No degradation of performance or
loss of function is allowed below a permissible performance level specified by the manufacturer when the
apparatus is used as intended. In some cases this permissible performance level may be replaced by a permissible
loss of performance.

During the test the EUT shall not unintentionally transmit or change its actual operating state and stored data.

If the minimum performance level or the permissible performance loss is not specified by the manufacturer, then
either of these may be deduced from the product description and documentation and what the user may reasonably

expect from the apparatus if used as intended.

€ Performance criteria for transient phenomena applied to transmitters and receivers (TT/TR)

After the test, the apparatus shall continue to operate as intended. No degradation of performance or loss of
function is allowed below a permissible performance level specified by the manufacturer, when the apparatus is
used as intended. In some cases this permissible performance level may be replaced by a permissible loss of
performance.

During the EMC exposure to an electromagnetic phenomenon, a degradation of performance is, however, allowed.
No change of the actual mode of operation (e.g. unintended transmission) or stored data is allowed.

If the minimum performance level or the permissible performance loss is not specified by the manufacturer, then
either of these may be deduced from the product description and documentation and what the user may reasonably

expect from the apparatus if used as intended.

@ Performance criteria for equipment which does not provide a continuous communication link

For radio equipment which does not provide a continuous communication link, the performance criteria described
in CT/CR and TT/TR are not appropriate, then the manufacturer shall declare, for inclusion in the test report, his
own specification for an acceptable level of performance or degradation of performance during and/or after the
immunity tests.

The performance criteria specified by the manufacturer shall give the same degree of immunity protection as
called for in CT/CR and TT/TR.

@ Performance criteria for ancillary equipment tested on a stand alone basis

If ancillary equipment is intended to be tested on a stand alone basis, the performance criteria described in CT/CR
and TT/TR are not appropriate, then the manufacturer shall declare, for inclusion in the test report, his own
specification for an acceptable level of performance or degradation of performance during and/or after the
immunity tests.

The performance criteria specified by the manufacturer shall give the same degree of immunity protection as
called for in CT/CR and TT/TR.

Shenzhen Anbotek Compliance Laboratory Limited
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4.1. Electrostatic Discharge Test

4.1.1. Test Standard and Specification

Test Standard Draft ETSI EN 301 489-1 V2.2.0 Clause 9.3
Basic Standard EN 61000-4-2:2009
Discharge Impedance: 330 ohm / 150 pF
Performance Criterion: CT/CR
Discharge Voltage: Air Discharge: 2kV/4kV/8kV
Polarity: Positive & Negative
Number of Discharge: Air Discharge: min. 20 times at each test point
Discharge Mode: Single Discharge
Discharge Period: 1 second minimum
4.1.2. Test Setup
Nearest Wall
im 10 cm
éSD Generator ESD Generator

Discharge Return |
Cable to GRP -

U

WCP 50 cm x 50 cm

Discharge
Returmn Cable
o GRP

To AC Main

(0.5 mm)
Isolation Support

HCP, | : .
&
Non-Conductive Table

{1.6m x 0.8m)

4TOKC:
20cm

470K

Ground Reference Plane{GRFP) Bonded to PE

Note:

TABLE-TOP EQUIPMENT:

The configuration consisted of a wooden table 0.8 meters high standing on the Ground Reference Plane. The GRP
consisted of a sheet of aluminum at least 0.25mm thick, and 2.5 meters square connected to the protective
grounding system. A Horizontal Coupling Plane (1.6m x 0.8m) was placed on the table and attached to the GRP
by means of a cable with 940kohm total impedance. The equipment under test, was installed in a representative
system as described in section 7 of [EC /EN 61000-4-2, and its cables were placed on the HCP and isolated by an
insulating support of 0.5mm thickness. A distance ofl-meter minimum was provided between the EUT and the
walls of the laboratory and any other metallic structure.

FLOOR-STANDING EQUIPMENT:

The equipment under test was installed in a representative system as described in section 7 of IEC/EN 61000-4-2,
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and its cables were isolated from the Ground Reference Plane by an insulating support of 0.1-meter thickness. The
GRP consisted of a sheet of aluminum that is at least 0.25mm thick, and 2.5meters square connected to the

protective grounding system and extended at least 0.5 meters from the EUT on all sides.
4.1.3. Test Procedure

The test generator necessary to perform direct and indirect application of discharges to the EUT in the following
manner:
1) Contact discharge was applied to conductive surfaces and coupling planes of the EUT.
During the test, it was performed with single discharges. For the single discharge time between successive
single discharges was at least 1 second.
Vertical Coupling Plane (VCP):
The coupling plane, of dimensions 0.5m x 0.5m, is placed parallel to, and positioned at a distance 0.1m from,
the EUT, with the Discharge Electrode touching the coupling plane.
The four faces of the EUT will be performed with electrostatic discharge.
Horizontal Coupling Plane (HCP):
The coupling plane is placed under to the EUT. The generator shall be positioned vertically at a distance of
0.1m from the EUT, with the Discharge Electrode touching the coupling plane.
The four faces of the EUT will be performed with electrostatic discharge.
2) Air discharges at insulation surfaces of the EUT.
It was at least ten single discharges with positive and negative at the same selected point.

3) For the actual test configuration, please refer to the related Item —EUT Test Photos.

4.1.4. Test Data
Job No.: AT0217100055W Temp.('C)/Hum.(%RH): 23.6°C/58%RH
Standard: EN61000-4-2 Power Source: AC 230V, 50Hz for adapter
Test Mode: Mode 1, Mode 2
Contact Discharge to conducted surfaces and o ) )
Item bo couplii planes Air Discharge at insulating
Direct Contact Discharge Indirect Contact Discharge surfaces
Test Voltage Reaction of EUT / Result Reaction of EUT / Result Reaction of EUT / Result
+2kV nrr. PASS nrr.  PASS nrr.  PASS
-2kV n.rr.  PASS nrr.  PASS nrr.  PASS
+4kV n.rr. PASS nrr. PASS nrr.  PASS
-4kV nrr. PASS nrr. PASS nrr. PASS
+6kV - - nrr. PASS
-0kV - - nrr. PASS
+8kV - - nrr.  PASS
-8kV - - nrr. PASS

Remarks: n.r.r. = no reaction recognized
Performance Criteria A observed and No any function degraded during the tests.
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4.2. Radiated, RF Electromagnetic Fields Test

4.2.1. Test Standard and Specification

Test Standard Draft ETSI EN 301 489-1 V2.2.0 Clause 9.2
Basic Standard EN 61000-4-3: 2006+A1:2008+A2:2010
Required Performance A

Frequency Range 80MHz to 6GHz

Field Strength 3V/m

Modulation 1kHz Sine Wave, 80%, AM Modulation
Frequency Step 1 % of preceding frequency value
Polarity of Antenna Horizontal and Vertical

Test Distance 3m

Antenna Height 1.5m

Dwell Time at least 3 seconds

4.2.2. Test Setup

Fiber \\/ 3 \/

SG I —|

— Power .|| ‘ | EUT

|....._

Amplifier

£ ( j“ 0.8mi(h)
GPiB 1.5 m(h)

! A
I f
Enrroller Systei / \ / \
Monitor |

The EUT and support equipment, which are placed on a table that is 0.8 meter above ground and the testing was

JAVAVAVAVAVAVAN

4.2.3. Test Procedure

performed in a fully-anechoic chamber. The testing distance from antenna to the EUT was 3 meters.

1) The field strength level was 3V/m

2) The frequency range is swept from 80 MHz to 6000 MHz with the signal 80%amplitude modulated with a
1kHz sine wave.

3) The dwell time at each frequency shall be not less than the time necessary for the EUT to be able to respond,

but shall in no case be less than 0.5s.
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4) The test was performed with the EUT exposed to both vertically and horizontally polarized fields on each of the
four sides.

4.2.4. Test Data

Job No.: AT0217100055W Temp.('C)/Hum.(%RH): 23.6°C/58%RH
Standard: EN61000-4-3 Power Source: AC 230V, 50Hz for adapter
Test Mode: Mode 1, Mode 2
Frequency RF Field RF. AP - - Perform. N
zim servation esults
Range (MHZ) | pgition Field Strength . Criteria .
Front
3 V/m (rms) Rear
80~6000 H/V AM Modulated CT,CR A PASS
1000Hz, 80% Left
Right
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4.3. Fast Transients, Common Mode Test

4.3.1. Test Standard and Specification

Test Standard

Draft ETSI EN 301 489-1 V2.2.0 Clause 9.4

Basic Standard

EN 61000-4-4:2012

Required Performance B

Test Voltage: Power Line: 1kV
Polarity: Positive & Negative
Impulse Frequency: 5 kHz

Impulse Wave shape : Tr/Th 5/50 ns

Burst Duration:

15 ms for SKHz Repetition Frequency

Burst Period:

300 ms

Test Duration

1 min

4.3.2. Test Setup

>o,sw_.

Y

AC
mains
supply

EUT

Capacitive coupling

clamp \‘ i

] ~ Va
/ N
il L
01m \ 01'1 n
Contact to the ground = \

U q |

reference plane =

EFT/B-
generator ™

L\

7~ i \

7 \

Coupling/ = ~. Insulating / \
decoupling support EFT/B- Grounding connection according to
network (A) o generator the manufacturer's specification.

7 reference Length to be specified in the test plan.

’ plane

|. Grounding

cable Ground reference plane

Note: (A) location for supply line coupling
(B) location for signal lines coupling

For the actual test configuration, please refer to the related item — Photographs of the Test Setup

4.3.3. Test Procedure

The EUT and support equipment, are placed on a table that is 0.8 meter above a metal ground plane measured
Im*1m min. and 0.65mm thick min.

The other condition as following manner:

1) The distance between any coupling devices and the EUT should be (0.5-0/+0.1)m for table-top equipment
testing, and (1.040.1)m for floor standing equipment.

2) Both positive and negative polarity discharges were applied.
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3) The duration time of each test sequential was 1 minute

4) For the actual test configuration, please refer to the related Item —EUT Test Photos.

4.3.4. Test Data

Job No.: AT0217100055W Temp.('C)/Hum.(%RH): 23.6°C/58%RH
Standard: EN61000-4-4 Power Source: AC 230V, 50Hz for adapter
Test Mode: Mode 1, Mode 2
Test level (kV)
Coupling Line 0.5 | ) 4 Observation Criterion Results
+ = + - A - + -
L P P P P PASS
N P P P P PASS
L+N P P P P PASS
AC
. PE P P P P P | P TT,TR B PASS
Line
L-PE P P P P P | P PASS
N-PE P P P P P | P PASS
L-N-PE P P P P P | P PASS
Note: 1)There was not any unintentional transmission in standby mode

2) In the table: ‘P’ represents ‘PASS’; ‘F’ represents ‘FAIL’.

Tel:
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4.4. Surges Test

4.4.1. Test Standard and Specification

Test Standard Draft ETSI EN 301 489-1 V2.2.0 Clause 9.8
Basic Standard EN 61000-4-5:2014
Required Performance B
Wave-Shape: Combination Wave
Test Voltage: Line to Line: 1 kV; Line to ground: 2kV
Generator Source: 2 ohm between networks
Impedance: 12 ohm between network and ground
Polarity: Positive/Negative
Phase Angle: 0° /90° /180° /270°
Pulse Repetition Rate: 1 time / min. (maximum)
Number of Tests: 5 positive and 5 negative at selected points
4.4.2. Test Setup
AC/DC Power Supply
and Surge Voltage
Coupling to EUT
To AC Mains Combination Wave
or DC Power Generator
Supply

[D'T/Decoupling Coupling [eut|
Network | Netwoerk i

Non-Metallic Table

4.4.3. Test Procedure

1) For EUT power supply:

The surge is to be applied to the EUT power supply terminals via the capacitive coupling network. Decoupling
networks are required in order to avoid possible adverse effects on equipment not under test that may be powered
by the same lines, and to provide sufficient decoupling impedance to the surge wave. The power cord between the

EUT and the coupling/decoupling networks shall be 2meters in length (or shorter).

For double-insulated products without PE or external earth connections, the test shall be done in a similar way as
for grounded products but without adding any additional external grounded connections. If there are no other

possible connections to earth, line-to-ground tests may be omitted.
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2) For Unshielded unsymmetrical interconnection lines:
The surge is applied to the lines via the capacitive coupling. The coupling /decoupling networks shall not
influence the specified functional conditions of the EUT. The interconnection line between the EUT and the

coupling/decoupling networks shall be 2 meters in length.

3) Unshielded symmetrical interconnections communication lines:
The surge is applied to the lines via gas arrestors coupling. Test levels below the ignition point of the coupling
arrestor cannot be specified. The interconnection line between the EUT and the coupling/decoupling networks

shall be 2 meters in length.

4) For Shielded lines:
Direct application,
The EUT is isolated from ground and the surge is applied to its metallic enclosure; the termination (or auxiliary
equipment) at the port(s) under test is grounded. This test applies to equipment with single or multiple shielded
cables.
Rules for application of the surge to shieclded lines:
i) Shields grounded at both ends
> The surge injection on the shield.
ii) Shields grounded at one end
> If in the installation the shield is connected only at the auxiliary equipment, test shall be done in that
configuration but with the generator still connected to the EUT side. If cable lengths allow, the cables shall be

on insulated supports 0.1 m above the ground plane or cable tray.

For products which do not have metallic enclosures, the surge is applied directly to the shielded cable.

- Alternative coupling method for testing single cables in a multi-shield configuration, Surges are applied in
close proximity to the interconnection cable under test by a wire. The length of the cable between the port(s)
under test and the device attached to the other end of the cable shall be the lesser of the maximum length
permitted by the EUT’s specification, or 20 m. Where the length exceeds 1 m, excess lengths of cables shall be
bundled at the approximate centre of the cables with the bundles 30 cm to 40 cm in length.

4.4.4. Test Data
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Job No.: AT0217100055W Temp.('C)/Hum.(%RH): 23.6°C/58%RH
Standard: EN61000-4-5 Power Source: AC 230V, 50Hz for adapter
Test Mode: Mode 1, Mode 2
Test level
Coupling Line 05 kV 1kV 2 kV 4kV Observation | Criterion | Result
4 - o - + - 3 -
0° P P P P
90° P P P P
L-N
180° | P P P P
270° | P P P P
0° P P P P P P
90° P P P P P P
L-PE
180° | P P P P P P
AC 270° | P P P P P P
) TT,TR B PASS
line 0° P |P |P |P |P [P
90° P P P P P P
N-PE
180° | P P P P P P
270° | P P P P P P
0° P P P P P P
90° P P P P P P
L-N-PE
180° | P P P P P P
270° | P P P P P P

Note: 1)There was not any unintentional transmission in standby mode

2) In the table: ‘P’ represents ‘PASS’; ‘F’ represents ‘FAIL’.
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4.5. Radio Frequency, Common Mode Test

4.5.1. Test Standard and Specification

Test Standard Draft ETSI EN 301 489-1 V2.2.0 Clause 9.5
Basic Standard EN 61000-4-6:2014
Required Performance A
Frequency Range: 0.15 MHz - 80 MHz
Field Strength: 3 Vr.mss.
Modulation: 1kHz Sine Wave, 80%, AM Modulation
Frequency Step: 1 % of fundamental
Dwell Time: at least 3 seconds
4.5.2. Test Setup
Power|Attenuator
0.1m<L<0 .\m—OI I-— -]—ﬂ |___<HI':{ . ""‘Ic-
AE1 L E *EUT cnlnz | ae2 |
[ SSS | SNSSN Sy
Ground Reference Plane \ \\, Per—— Signal
\ Generator Bowe?
- -50mm>h>30mm @— Amoplifier il

4.5.3. Test Procedure

1) The EUT was placed on an insulating support of 0.1m height above a ground reference Plane, arranged and
connected to satisfy its functional requirement. All cables exiting the EUT was supported at a height of at least 30
mm above the ground reference plane.

2) The coupling and decoupling devices were required, they were located between 0.1 m and 0.3 m from the EUT.
This distance was to be measured horizontally from the projection of the EUT on to the ground reference plane to
the coupling and decoupling device.

3) Each AE, used with clamp injection, shall be placed on an insulating support 0.1 m above the ground reference
plane. A decoupling network shall be installed on each cable between the EUT and AE except the cable under test.
All cables connected to each AE, other than those being connected to the EUT, shall be provided with decoupling
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networks. The decoupling networks connected to each AE (except those on cables between the EUT and AE) shall
be applied no further than 0.3 m from the AE. The cable(s) between the AE and the decoupling network (s) or in
between the AE and the injection clamp shall not be bundled nor wrapped and shall be kept between 30 mm and
50 mm above the ground reference plane.

4) The frequency range was swept from 150 kHz to 230 MHz, using the signal levels established during the
setting process, and with the disturbance signal 80% amplitude modulated with a 1 kHz sine wave, pausing to

adjust the RF signal level or to change coupling devices as necessary. Where the frequency was swept

incrementally, the step size do not exceed 1% of the preceding frequency

4.5.4. Test Data

Job No.: AT0217100055W Temp.('C)/Hum.(%RH): 23.6°C/58%RH

Standard: EN61000-4-6 Power Source: AC 230V, 50Hz for adapter

Test Mode: Mode 1, Mode 2

Voltage Test Frequency . Injection Performance
Tested Line = Test Result
V) (MHz) Method. Criterion
3 0.15-80 AC line CDN-M2 CT/CR PASS

Remark: For normal operating function: There was no change compared with the initial operation during and
after the test.
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4.6. Voltage Dips and Interruptions

4.6.1. Test Standard and Specification

Test Standard Draft ETSI EN 301 489-1 V2.2.0 Clause 9.7
Basic Standard EN 61000-4-11:2004

Voltage Dips: 0% reduction, 0.5 Cycle

Voltage Interruptions: 0% reduction, 250 Cycles

Interval between Event: Minimum 10 seconds

Phase Angle: 0°/180°
Test Cycle: 3 times
4.6.2. Test Setup
Voltage EUT ,~ - Insulating Support(0.1m)
Ground Reference Plane -~ | Dips/Interruption AE ’/

\ Generator
[ LT M‘I

Non-Conducted Table

Ground Reference Plane

4.6.3. Test Procedure

1) The EUT was placed on a ground reference plane(GRP)insulated by an insulating support 0,1 m thick and the
GRP was placed on a 0.8m high wooden table for table-top equipment. For floor standing equipment, the EUT
was placed on a 0.1m high wooden support above the GRP.

2. The test was performed with the EUT connected to the test generator with the shortest power supply cable as
specified by the EUT manufacturer.

3. The EUT was tested for each selected combination of test level and duration with a sequence of three
dips/interruptions with intervals of 10 s minimum. Each representative mode of operation was tested.

4. For EUT with more than one power cord, each power cord was tested individually.
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4.6.4. Test Data

Job No.: AT0217100055W Temp.('C)/Hum.(%RH): 23.6°C/58%RH
Standard: EN61000-4-11 Power Source: AC 230V, 50Hz for adapter
Test Mode: Mode 1, Mode 2
Event
) ) Total events Performance
Ut:230Vac 50Hz Durations interval . . Result
(time) Criterion
(sec)
Voltage residual (%) (period) (ms) 10 3 TT/TR PASS
0 1 20 10 3 TT/TR PASS
0 0.5 10 10 3 TT/TR PASS
70 25 500 10 3 TT/TR PASS
0 250 5000 10 3 TT/TR PASS
70 0.5 10 10 3 TT or CR PASS
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APPENDIX I -- TEST SETUP PHOTOGRAPH

Photo of Conducted Emission Test

Photo of Radiation Emission Test

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com



AnbOtek Shenzhen Anbotek Compliance Laboratory Limited
Product Sofety Page 44 of 54 Report No.: R0217100055E

Photo of Flicker Test

Photo of Electrostatic Discharge Test
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Photo of RF Field Strength Susceptibility Test
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Photo of Surge Test

Photo of Dips Immunity Test
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Photo of C/S Test
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Product Safety

APPENDIX II -- EXTERNAL PHOTOGRAPH
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APPENDIX III -- INTERNAL PHOTOGRAPH
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