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1 TESTRESULT CERTIFICATION

Applicant . SHENZHEN HOPELAND TECHNOLOGIES CO., LTD.
17/F, Block A, Clou Bldg, Baoshen Road, Hitech Industrial Park North, Nanshan
District,518007, Shenzhen, China

Manufacturer :  SHENZHEN HOPELAND TECHNOLOGIES CO., LTD.
17/F, Block A, Clou Bldg, Baoshen Road, Hitech Industrial Park North, Nanshan
District,518007, Shenzhen, China

EUT :  Hopeland
Model : Multifunctional Handheld
Trademark . CL7202K

Measurement Procedure Used:

APPLICABLE STANDARDS

STANDARD TEST RESULT
ETSI EN 301 489-1 yy..0: 2017 PASS
ETSI EN 301 489-52 1 1 02016 PASS
ETSI EN 301 489-17 320 2017 PASS
ETSI EN 301 489-19 vy 0: 2017 PASS
ETSI EN 301 489-3 vz.1 1. 2017 PASS

The device described above is tested by EMTEK (Shenzhen) Co., Ltd. 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 EMTEK (Shenzhen)
Co., Ltd. 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 ETSI EN 301
489-1 5502017 , ETSI EN 301 489-52 1 1 0-2016, ETSI EN 301 489-17 32.0: 2017, ETSI EN 301 489-19 1 0.
2017 and ETSI EN 301 489-3 5 1 1: 5017f€QUIrements.

This report applies to above tested sample only and shall not be reproduced in part without written
approval of EMTEK (Shenzhen) Co., Ltd.

March 21, 2018 to May 18, 2018

b

Sevin Li/Editor

e Y

Joe Xia/Supervisor

Date of Test

Prepared by

Reviewer

L]

Approved & Authorized Signer : \W@

Lisa Wang/Manager
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2 EUT DESCRIPTION

Device Type:

Portable Device

Exposure Category:

Uncontrolled Environment/General Population

Product Name:

Multifunctional Handheld

Model Number:

CL7202K

Operating Mode(s)
& Operating Frequency
Range(s):

WIFI 802.11b/g/n:2412MHz-2472MHz
GPS Receiver:1575.42MHz
RFID: 865.7MHz — 867.5MHz

E-GSM900:TX880.2MHz~914.8MHz /RX925.2MHz~959.8MHz
DCS1800:TX1710.2MHz~1784.8MHz /RX1805.2MHz~1879.8MHz
WCDMA Band 1:TX1922.4MHz~1977.6MHz/RX 2112.4MHz~2167.6MHz

Test Modulation:

OFDM with BPSK/QPSK/16QAM/64QAM for 802.11g/n
DSSS with DBPSK/DQPSK/CCK for 802.11b

QPSK for WCDMA

ASK for RFID

Type of Antenna:

WiFi: FPC Antenna
WCDMA/LTE: FPC Antenna
RFID: Panel Antenna

Hardware Version:

V4.0

Software Version:

V1.2.5

Power supply

XIDC 3.7V via Battery
XIDC 5V Via charging Cradle from adapterl
XIDC 5V Via adapter2

XAdapterl

Model: BI24-050400-AdU

Input: AC 100-240V, 50/60Hz, 0.8A
Output: DC 5V, 4A

XAdapter2

Model: BI20-050350-Adc

Input: AC 100-240V, 50/60Hz, 0.8A

Output: DC 5V, 3.5A

Temperature Extreme
Range:

-20°C ~ +55°C

Note: for more details, please refer to the User’s manual of the EUT.
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3 SUMMARY OF TEST RESULT

Applicable Standard: ETSI EN 301 489-1 v, 5.0: 2017

Standard Description of Test ltem Result | Remarks
Conducted Emissions From The AC Mains Power Ports
Emission Test 150 kHz — 30 MHz PASS
Asymmetric Mode Conducted Emissions
EN 55032:2015 Emission Test 150 kHz — 30 MHz N/A
Radiated Emissions
30 MHz — 1000 MHz @ 3 m PASS

1000 MHz — 6000 MHz @ 3 m

EN 61000-3-2:2014 : N
Harmonic current emission test N/A

EN 61000-3-3:2013 Voltage fluctuations & flicker tests PASS

Electrostatic Discharge

+ 2, 4 kV Contact Discharge
+ 2, 4, 8 kV Air Discharge PASS
Standard Criterion B

EN 61000-4-2:2009

Radio frequency electromagnetic field
Frequency Range: 80 MHz to 6000 MHz and
Electromagnetic field: 3 V/m (unmodulated, r.m.s) PASS
Amplitude modulated: 80 % AM (1 kHz)
Standard Criterion A

EN 61000-4-3:2006
+A1:2008+A2:2010

Fast transients, common mode
AC ports 5/50 ns, + 1 kV, 5 kHz

EN 61000-4-4:2012 | DC ports 5/50 ns, & 0.5 kV PASS
1/0 ports 5/50 ns, *+ 0.5 kV, 5 klz

Standard Criterion B

Surge

(Power port 1.2/50 us, Signal port 10/700 ps / 1.2/50 ps)
AC ports:

line to line: £ 0.5 kV, 1 kV

line to earth: £ 0.5 kV, 1 kV, 2 kV

EN 61000-4-5:2006 indoor signal ports and telecommunication ports: + 0.5 kv | PASS
outdoor signal ports and telecommunication ports for
symmetrically operated: + 1 kV

non-symmetrically operated: + 0.5 kV, 1 kV
Standard Criterion B

Radio frequency, common mode
Frequency Range: 150 kHz to 80 MHz
EN 61000-4-6:2009 Electromagnetic field: 3 V (unmodulated, r.m.s) PASS
Amplitude modulated: 80 % AM (1 kHz)
Standard Criterion A

Voltage dips and interruptions

voltage dip 0%

10 ms (0.5 cycles) - Standard Criterion B
voltage dip 0%

EN 61000-4-11:2004 20 ms (1.0 cycles) - Standard Criterion B PASS
voltage dip 70% (at 50 Hz)

500 ms (25 cycles) - Standard Criterion C
voltage interruption 0% (at 50 Hz)

5000 ms (250 cycles) - Standard Criterion C

Note: N/A
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4 TEST METHODOLOGY
4.1 GENERAL DESCRIPTION OF APPLIED STANDARDS

According to its specifications, the EUT must comply with the requirements of the following standards:
ETSI EN 301 489-1: ElectroMagnetic Compatibility (EMC) standard for radio equipment and services;
Part 1: Common technical requirements; Harmonised Standard covering the essential requirements

of article 3.1(b) of Directive 2014/53/EU and the essential requirements of article 6 of Directive 2014/30/EU
Part 52: Electromagnetic Compatibility (EMC) standard for radio equipment and services; Part 52: Specific
conditions for Cellular Communication Mobile and portable (UE) radio and ancillary equipment;
Harmonised Standard covering the essential requirements of article 3.1(b) of Directive 2014/53/EU

ETSI EN 301 489-17: ElectroMagnetic Compatibility (EMC) standard for radio equipment and services;
Part 17: Specific conditions for Broadband Data Transmission Systems; Harmonised Standard covering
the essential requirements of article 3.1(b) of Directive 2014/53/EU
ETSI EN 301 489-19: ElectroMagnetic Compatibility (EMC) standard for radio equipment and services;
Part 19: Specific conditions for Receive Only Mobile Earth Stations (ROMES) operating in the 1,5 GHz
band providing data communications and GNSS receivers operating in the RNSS band (ROGNSS)
providing positioning, navigation, and timing data; Harmonised Standard covering the essential
requirements of article 3.1(b) of Directive 2014/53/EU
ETSI EN 301 489-3: ElectroMagnetic Compatibility (EMC) standard for radio equipment and services;
Part 3: Specific conditions for Short-Range Devices (SRD) operating on frequencies between 9 kHz and
246 GHz; Harmonised Standard covering the essential requirements of article 3.1(b) of Directive
2014/53/EU

4.2 MEASUREMENT EQUIPMENT USED

For Conducted Emission Measurement for AC(site 1)

Item Equipment Manufacturer Model No. Serial No. Last Cal. el
Interval
1 Test Receiver R&S ESCI 2OHS-010-002) \ay 20, 2017 | 1 Year
2 L.I.S.N. R&S ENV216 101161 May 20, 2017 | 1 Year
3 | 50Q Coaxial Switch Anritsu MP59B 6100175589 | May 21,2017 | 1 Year
4 Voltage Probe R&S ESH2-Z3 100122 May 21, 2017 | 1 Year
Wideband Radio
5 Communication R&S CMW500 L May 21, 2017 | 1Year
-140822zk
Tester
For 3m Radiated Emission Measurement (30M-1GHz) (3m chamber 3#)

Iltem Equipment Manufacturer Model No. Serial No. Last Cal. Inz?\lllal
1 EMI Test Receiver R&S ESCI 101414 May 20, 2017 | 1 Year
2 Pre-Amplifier LUNAR-EM LNA30OM3G-25 |J10100000071| May 20, 2017 | 1 Year
3 Bilog Antenna Schwarzbeck VULB9163 660 May 21, 2017 | 1 Year
4 Cable H+B NmSm-05-C15052 / May 21, 2017 | 1 Year
5 Cable H+B NmSm-2-C15201 / May 21, 2017 | 1 Year
6 Cable H+B NmNm-7-C15702 / May 21, 2017 | 1 Year

Wideband Radio
7 Communication R&S CMW500 2D May 21, 2017 | 1Year
-140822zk
Tester
For 3m Radiated Emission Measurement(1-18GHz)(3m chamber 3#)

Item Equipment Manufacturer Model No. Serial No. Last Cal. cel,

Interval
. 132.1-3008K3

1 EMI Test Receiver R&S FSV40 9-100967-AP May 20, 2017 | 1 Year
Pre-Amplifier Lunar EM LNA1G18-48 ‘]1011%)3110100 May 20, 2017 | 1 Year
3 Horn Antenna Schwarzbeck BBHA 9120 1178 May 21, 2017 | 1 Year

TRF No: ETSI EN301489/A
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4 Cable H+B SAC-40G-1 414 May 21, 2017 | 1 Year
5 Cable H+B SUCOFLEX104 MY14871/4 | May 21, 2017 | 1 Year
Wideband Radio
6 Communication R&S CMW500 o0 N May 21, 2017 | 1Year
-140822zk
Tester
7 Cable H+B BLULSAIMSMGS)  Dgso1 | May 21,2017 | 1 Year
For Harmonic Current / Flicker Measurement
Item Equipment Manufacturer Model No. Serial No. Last Cal. cal,
Interval
45KVA AC Power NSG
1 i Teseq 1007-45/45KVA 1305A02873 | May 20, 2017 | 1 Year
o | Signal CSQS"'O”'”Q Teseq CCN 1000-3 | 1305A02873 | May 20, 2017 | 1 Year
q || UIOGE R Teseq/Germany | INA2197/37A | 1305A02873 | May 20, 2017 | 1 Year
impedance network
g | UhiEs pless Teseq/Germany | INA2196/75A | 1305A02874 | May 20, 2017 | 1 Year
impedance network
5 | Profline 2100AC | o 0 Germany | NSG2200-3 A22714 | May 20,2017 | 1 Year
Switching Unit
Wideband Radio
6 Communication R&S CMW500 SAULUEZD May 21, 2017 | 1Year
-140822zk
Tester
For Electrostatic Discharge Immunity Test
Item Equipment Manufacturer Model No. Serial No. Last Cal. Inft::rl\ll.al
1 ESD Tester TESEQ AG NSG 438A 130 May 21, 2017 | 1 Year
IN NSG 438A A
2 Impulse Module TESEQ AG 4380-150pF/3300hm 403-550/1712 | May 21, 2017 | 1 Year
INA
3 Impulse Module TESEQ AG 4553-330pF/3300hm 403-588/1912 | May 21, 2017 | 1 Year
INA
4 Impulse Module TESEQ AG 4381-150pF/2kOhm 403-564/1812 | May 21, 2017 | 1 Year
INA
5 Impulse Module TESEQ AG 4382-330pF/2kOhm 403-565/1912 | May 21, 2017 | 1 Year
Wideband Radio
6 Communication R&S CMW500 LAV U2 May 21, 2017 | 1Year
-140822zk
Tester
For Radio-frequency, Electromagnetic Field Immunity
Item Equipment Manufacturer Model No. Serial No. Last Cal. Ingt:e?\ll.al
1 Signal Generator Agilent N5181A MY50145187 | May 20, 2017 | 1 Year
2 Ear simulartor Bruel Kjaer BK-4182 SB3442/05 | May 20, 2017 | 1 Year
3 Audio Analyzer Rohde&Schwarz UPL SB3439 May 20, 2017 | 1 Year
4 Audio Analyzer  |Rohde &Schwarz UPL 102216 May 20, 2017 | 1 Year
5 Field probe ETS HI-6005 89587 May 20, 2017 | 1 Year
g | N PO EE: BOONTON 4232A 10539 May 21, 2017 | 1 Year
Dual Channel
500“”‘8[;'23;%""” BOONTON 51011EMC | 34236/34238 | May 21, 2017 | 1 Year
8 | Field Strength Meter DARE RSS1006A 10100037S022| May 21, 2017 | 1 Year
50°hm8[;'r?g§rpo""er BOONTON 51011EMC 36164 | May 21,2017 | 1 Year
10 Power Amplifier MILMEGA 80RF1000-175 1059345 May 20, 2017 | 1 Year
11 Power Amplifier MILMEGA AS0102-55 1018770 May 20, 2017 | 1 Year
TRF No: ETSI EN301489/A Page 11 of 70 Report No: ES180321026W01
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12 Power Amplifier MILMEGA AS1860-50 1059346 May 20, 2017 | 1 Year
13 | Log.-Per. Antenna Schwarzbeck VULP 9118E 811 May 21, 2017 | 1 Year
14 Broaz;ﬁg:gamm Schwarzbeck STLP 9149 9149-227 | May 21, 2017 | 1 Year
15 . Multi-function DARE CTR1009B 12100250SNO N/A N/A
interface system 72
16 A“tor';‘gﬁ ;""'tCh DARE RSW1004A N/A N/A N/A
Wideband Radio
17 Communication R&S CMW500 1201.0002K50 May 21, 2017 | 1Year
-140822zk
Tester
For Electrical Fast Transient / Burst Immunity Test
Item Equipment Manufacturer Model No. Serial No. Last Cal. IntCeerl\I/.aI
1 Burst Tester HAEFELY PEFT4010 080981-16 May 21, 2017 | 1Year
2 Coupling Clamp HAEFELY IP-4A 147147 May 21, 2017 | 1Year
3 Three phase CDN Teseq CDN 163 202 May 21, 2017 | 1 Year
Wideband Radio
4 Communication R&S CMW500 L May 21, 2017 | 1Year
-140822zk
Tester
For Surge Immunity Test
Item Equipment Manufacturer Model No. Serial No. Last Cal. Inz?\lllal
1 Surge Controller HAEFELY Psurge 8000 174031 May 21, 2017 | 1Year
2 Impulse Module HAEFELY PIM 100 174124 May 21,2017 | 1Year
J C°”p"”%iﬁ§r¢°”p“”g HAEFELY PCD 130 172181 | May 21,2017 | 1Year
4 Coupling Module HAEFELY PCD122 174354 May 21,2017 | 1Year
> S”rﬁﬂeomf’e”'se HAEFELY PIM 120 174435 | May 21,2017 | 1Year
6 Coupling Module HAEFELY PCD 126A 174387 May 21,2017 | 1Year
7 Impulse Module HAEFELY PIM 110 174391 May 21,2017 | 1Year
Wideband Radio
8 Communication R&S CMW500 LZULAGIZE May 21, 2017 | 1Year
-140822zk
Tester
For Immunity Test of Conducted Disturbance Induced by RF Field
Iltem Equipment Manufacturer Model No. Serial No. Last Cal. Inz?\lllal
1 Signal Generator Agilent N5181A MY50145187 | May 20, 2017 | 1 Year
2 Ear simulartor Bruel Kjaer BK-4182 SB3442/05 | May 20, 2017 | 1 Year
3 Audio Analyzer Rohde&Schwarz UPL SB3439 May 20, 2017 | 1 Year
4 Field probe ETS HI-6005 89587 May 20, 2017 | 1 Year
5 Simulator EMTEST CWS500C 0900-12 May 21, 2017 | 1 Year
6 CDN EMTEST CDN-M2 5100100100 | May 21, 2017 | 1 Year
7 CDN EMTEST CDN-M3 0900-11 May 21, 2017 | 1 Year
8 Injection Clamp EMTEST F-2031-23MM 368 May 21, 2017 | 1 Year
9 Attenuator EMTEST ATT6 0010222A | May 21, 2017 | 1 Year
Wideband Radio
10 Communication R&S CMW500 LAWY May 21, 2017 | 1Year
-140822zk
Tester
For Voltage Dips and Interruptions Test
Item Equipment Manufacturer Model No. Serial No. Last Cal. InSa?\I/'al
1 45KVA AC Power Teseq NSG 1305A02873 | May 20, 2017 | 1 Year
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Tester

-140822zk

source 1007-45/45KVA
» | Signal CSr?i(t"t'O”'”g Teseq CCN 1000-3 | 1305A02873 | May 20, 2017 | 1 Year
g | Threephase | . o yGermany| INA2197/37A | 1305A02873 | May 20, 2017 | 1 Year
impedance network
4 | Threephase | .oy Germany| INA2196/75A | 1305A02874 | May 20, 2017 | 1 Year
impedance network
5 | Profine 2100AC | oo Germany | NSG2200-3 A22714 | May 20,2017 | 1 Year
Switching Unit
Wideband Radio
6 Communication R&S CMW500 AN OB May 21, 2017 | 1Year
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4.3 DESCRIPTION OF TEST MODES

Investigation has been done on all the possible configurations for searching the worst cases. The following
table is a list of the test modes shown in this test report.

Test Mode Description

1 RFID & WiFi & GPS & WCDMA Band 1 Data Link

2 Charging & RFID & WiFi & GPS & GSM 900 Data Link

3 Charging with Cradle & RFID & WiFi & GPS & GSM 900 Data Link
4 Charging with Cradle & RFID & WiFi & GPS & GSM 900 Idle

5 Charging with Cradle & RFID & WiFi & GPS & DCS 1800 Data Link
6 Charging with Cradle & RFID & WiFi & GPS & WCDMA Band 1 Data Link
7 Charging with Cradle & WiFi Mode

8 Charging with Cradle & RFID Mode

9 Charging with Cradle & GPS Mode

10 Charging with Cradle & GSM Mode

11 Charging with Cradle & WCDMA Mode

After the preliminary scan, the following test Mode3: Charging & WiFi & GPS & GSM 900 Data Link was
found to produce the highest emission level for EMI Test

4.4 BLOCK DIAGRAM CONFIGURATION OF TEST SYSTEM

EUT
CMW 500
Adapter
AC Source
4.5 SUPPORT EQUIPMENT
Iltem Equipment Mfr/Brand | Model/Type No. | FCC ID [ Series No. Note

Notes:

1. All the equipment/cables were placed in the worst-case configuration to maximize the emission during the test.

2. Grounding was established in accordance with the manufacturer’s requirements and conditions for the intended
use.
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5 FACILITIES AND ACCREDITATIONS
5.1 FACILITIES

All measurement facilities used to collect the measurement data are located at

Bldg 69, Majialong Industry Zone District, Nanshan District, Shenzhen, China
The sites are constructed in conformance with the requirements of ANSI C63.7, ANSI C63.10 and CISPR

Publication 22.
5.2 LABORATORY ACCREDITATIONS AND LISTINGS

Site Description

EMC Lab. . Accredited by CNAS, 2016.10.24
The certificate is valid until 2022.10.28
The Laboratory has been assessed and proved to be in compliance
with CNAS-CLO01: 2006(identical to ISO/IEC17025: 2005)
The Certificate Registration Number is L2291

. Accredited by TUV Rheinland Shenzhen, 2016.05.19
The Laboratory has been assessed according to the requirements
ISO/IEC 17025.
. Accredited by FCC, August 03,2017
The Certificate Registration Number is CN1204
. Accredited by Industry Canada, November 24, 2015
The Certificate Registration Number is 4480A
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6 TEST SYSTEM UNCERTAINTY

Maximum measurement uncertainty of the test system

Test Iltem
Conducted Emissions

Radiated Emission(3m Chamber)

Voltage fluctuations & flicker tests

Harmonic current emission test

Electrostatic Discharge

Radio frequency, common mode

Radio frequency electromagnetic field

Uncertainty for test site temperature and
humidity

TRF No: ETSI EN301489/A
Ver.1.0

Measurement Uncertainty

2.96dB(9k~150kHz Conduction 1#)
2.74dB(150k-30MHz Conduction 1#)

3.78dB (30M~1GHz Polarize: H)
4.27dB (30M~1GHz Polarize: V)
3.7dB (1~18GHz Polarize: H)
3.6dB (1~18GHz Polarize: V)
0.07%

1.8%

6 %

1.45(Using CDN Test)
2.37(Using EM Clamp Test)

2.10dB(80MHz-1000MHz)
1.76dB(1000MHz-6000MHz)

0.6TC
4%
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7/ CONDUCTED EMISSIONS FROM THE AC MAINS POWER PORTS
7.1 BLOCK DIAGRAM OF TEST SETUP

_______________________________________________________________________

E Reference |
| /Ground Reference |
| : EUT Auxiliary Ground |
: EMI Receiver — Equipment :
i /&é | i |
| /800m Ocm E
5 LISN l " LISN !
E Insulation
7.2 MEASURING STANDARD
ETSI EN 301 489-1 Clause 8.4
EN 55032: 2015 Clause A.3
7.3 CONDUCTED EMISSION LIMITS (CLASS B)
Power Line Conducted Emission Limits
Applicable to
1. AC mains power ports
Table Frequency range . : Detector type / Class B limits
clause MHz Craling Elevies bandwidth dB(uV)
A10.1 0,15t0 0,5 66 to 56
0,5to5 AMN Quasi Peak / 9 kHz 56
5to 30 60
A10.2 0,15t0 0,5 56 to 46
0,5to5 AMN Average / 9 kHz 46
5to 30 50

Apply A10.1 and A10.2 across the entire frequency range.

7.4

EUT CONFIGURATION ON MEASUREMENT

The following equipments are installed on Conducted Emission Measurement to meet EN 55032
requirements and operating in a manner which tends to maximize its emission characteristics in a
normal application.

7.5 OPERATING CONDITION OF EUT

Operating Condition of EUT are listed in section 4.4.
7.6 TEST PROCEDURE

The EUT is put on the plane 0.8m high above the ground by insulating support and connected to
the AC mains through Line Impedance Stability Network (L.I.S.N). This provided a 50o0hm coupling
impedance for the tested equipments. Both sides of AC line are investigated to find out the
maximum conducted emission according to the EN55032 regulations during conducted emission
measurement.
The bandwidth of the Receiver (ESCI) is set at 9kHz in 150kHz~30MHz and 200Hz in

TRF No: ETSI EN301489/A
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9kHz~150kHz.
The frequency range from 150kHz to 30MHz is investigated.
The results were obtained from the following equation

Result dB(uV):

Measurement Level dB(uV)= LISN factor(dB) +Cable Loss(dB) +Reading LeveldB(uV)
Note: LISN factor(dB) and Cable Loss(dB) are included Reading dB(uV) in test software.

Over(dB)= Emission Level dB(uV)- Limit dB(uV)
7.7 MEASURING RESULTS

PASS.

All of the Configurations were tested,
The AC 230V/50Hz, AC 120V/60Hz power supply had been test. the data of the worst case are
recorded in the appendix A.
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8 ASYMMETRIC MODE CONDUCTED EMISSIONS
8.1 BLOCK DIAGRAM OF TEST SETUP

Metal ground plane

-

Test receiver

Metal ground plane

i EUT AE i
i \ 7 %] i
| 8ocm | i
| / 80cm |
| LISN ISN LISN |
E Insulation i
8.2 MEASURING STANDARD
ETSI EN 301 489-1 Clause 8.7
EN 55032: 2015 Clause A.3
8.3 CONDUCTED EMISSION LIMITS
Applicable to
1. Wired Network Ports
2. Optical Fibre Ports With Metallic Shield or Tension Members
3. Broadcast Receiver Tuner Ports
4. Antenna Ports
Table Frequency Coupling device Detector type / CIass_B_ CIass_B_
clause range MHz (see Table A.8) bandwidth Gl s SHCells
J ' dB(uV) dB(uA)
0,15t0 0,5 AAN Quasi Peak /9 8410 74
A121 0,5to0 30 kHz 74 n/a
’ 0,15t0 0,5 AAN Average / 9 74 to 64
0,5to0 30 kHz 64
0,15t0 0,5 CVP Quasi Peak / 9 84 to 74 40to 30
0,5t0 30 and current probe kHz 74 30
Al2.2 0,15t0 0,5 CVP 74 to 64 30to 20
and current ALEEER TS
0,5to 30 probe kHz 64 20
0,15t0 0,5 Current Probe Quasi Peak /9 40 to 30
A12.3 0,5to0 30 kHz n/a 30
’ 0,15t0 0,5 Current Probe Average / 9 30 to 20
0,5to 30 kHz 20

The choice of coupling device and measurement procedure is defined in Annex C.
Screened ports including TV broadcast receiver tuner ports are measured with a common-mode
impedance of 150 Q. This is typically accomplished with the screen terminated by 150 Q to earth.
AC mains ports that also have the function of a wired network port shall meet the limits given in
Table A.10.
The measurement shall cover the entire frequency range.
The application of the voltage and/or current limits is dependent on the measurement procedure
used. Refer to Table C.1 for applicability.
Measurement is required at only one EUT supply voltage and frequency.
Applicable to ports listed above and intended to connect to cables longer than 3 m.

TRF No: ETSI EN301489/A

Ver.1.0

Page 19 of 70

Report No: ES180321026W01



8.4 EUT CONFIGURATION ON MEASUREMENT

The following equipments are installed on Conducted Emission Measurement to meet EN 55032
requirements and operating in a manner which tends to maximize its emission characteristics in a
normal application.

8.5 OPERATING CONDITION OF EUT

Operating Condition of EUT are listed in section 4.4.
8.6 TEST PROCEDURE

The EUT is put on the plane 0.8m high above the ground by insulating support and connected to the
AC mains through Line Impedance Stability Network (L.I.S.N) or connected to the telecommunication
port through an impedance stabilization network (ISN). L.I.S.N provided a 500hm coupling impedance
for the tested equipments AC mains port, I.S.N provided a common mode (asymmetric mode)
impedance of 150 Q to the telecommunication port under test. Both sides of AC line and
telecommunication line are investigated to find out the maximum conducted emission according to the
EN 55032 regulations during conducted emission measurement.

The bandwidth of the Receiver (R&S ESCS30) is set at 9kHz in 150kHz~30MHz and 200Hz in
9kHz~150kHz.

The frequency range from 150kHz to 30MHz is investigated.
Result dB(uV):

Measurement Level dB(uV)= ISN factor(dB) +Cable Loss(dB) +Reading Level dB(uV)
Note: ISN factor(dB) and Cable Loss(dB) are included Reading dB(uV) in test software.

Over(dB)= Emission Level dB(uV)- Limit dB(uV)
8.7 MEASURING RESULTS

All of the Configurations were tested,
the data of the worst case are recorded in the appendix A.
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9 RADIATED EMISSIONS
9.1 BLOCK DIAGRAM OF TEST SETUP

Below 1GHz

- 3m —
Turntable ‘

i \ EUT Imto4m

Test e
. 0.8m
Receiver

— = —

A
Insulation
Above 1GHz ..
Y IO > 3m < ....................... E
| \ :
' Tumntable 4m ‘I:D’_‘/ :
! A :
! \ EUT Vv i | !
| t 0.8m E
! 0.8m§ A Test :
\i 1 |Amplifier[{ Receiver | |
i Insulation .

9.2 MEASURING STANDARD

ETSI EN 301 489-1 Clause 8.2
EN 55032: 2015 Clause A.2
9.3 RADIATED EMISSION LIMITS (CLASS B)

All emanations from a class B device or system, including any network of conductors and
apparatus connected thereto, shall not exceed the level of field strengths specified below:
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9.4

9.5

9.6

Frequenc Measurement Class B
Table clause ran qe MH); Facility Distance Detector type limits
9 (see Table A.1) m /bandwidth | dB(mV/m)
30 to 230 30
A4l 230 to 1 000 OATSISAC 10 Quasi Peak / 37
30 to 230 120 kHz 40
A4.2 530 10 1 000 OATSI/SAC 3 17
30 to 230 3210 25
A3 230 to 1 000 FAR 10 Quasi Peak / 32
30 to 230 120 kHz 42 to 35
Ad4 230 to 1 000 FAR 3 42
Apply only table clause A4.1 or A4.2 or A4.3 or A4.4 across the entire frequency range.
These requirements are not applicable to the local oscillator and harmonics frequencies of
equipment covered by Table A.6.

Frequency _ Meagurement Cl.as_s B
Table clause range MHz Facility Distance | Detector type/ limits
(see Table A.1) m bandwidth dB(mV/m)
A5.1 1 000 to 3 000 Average/ 1 50
3 000 to 6 000 MHz 54
A5.2 1 000 to 3 000 FSOATS 8 Peak/ 1 MHz 70
3 000 to 6 000 74
Apply A5.1 and A5.2 across the frequency range from 1 000 MHz to the highest required
frequency of measurement derived from Table 1.

EUT CONFIGURATION ON MEASUREMENT

The EN 55032 regulations test method must be used to find the maximum emission during
radiated emission measurement.

OPERATING CONDITION OF EUT

Operating Condition of EUT is listed in section 4.4.
TEST PROCEDURE

The EUT is placed on a turntable which is 0.8 meter high above the ground. The turntable can
rotate 360 degrees to determine the position of the maximum emission level. The EUT is set 3 and
10 meters away from the receiving antenna that is mounted on a antenna tower. The antenna can
be moved up and down from 1 to 4 meters to find out the maximum emission level. Bilog antenna
(calibrated by Dipole Antenna) and horn antenna are used as a receiving antenna. Both horizontal
and vertical polarization of the antenna is set on test.

ResultdB(uv/m):

Measurement Level dB(uV/m)= Antenna factor(dB) —Amp Factor +Cable Loss(dB) +Reading
Level dB(uV)

Note: Antenna factor(dB) and Cable Loss(dB) are included Correct factor(dB) in test software.

Margin QP(db)=Reading Level dB(uV/m)- Limit dB(uV/m) for 30~1GHz
Over(dB)= Emission Level dB(uV/m)- Limit dB(uV/m) for above 1GHz

The bandwidth of the Receiver is set at 120 kHz (For 30MHz to 1000MHz).

The resolution bandwidth of the receiver RS ESU26 was set at 1MHz ((For above 1GHz.).
The frequency range for 1GHz to 6GHz was checked with peak and average detector,
measurement distance is 3m in 3m Anechoic chamber.
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The frequency range for 30MHz to 1GHz was checked with Quasi-peak detector, measurement
distance is 3m in 3m semi-chamber.

9.7 MEASURING RESULTS

PASS.

All of the Configurations were tested,
The AC 230V/50Hz, AC 120V/60Hz power supply had been test; the data of the worst case are
recorded in the appendix A.
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10 HARMONIC CURRENT EMISSION TEST
10.1BLOCK DIAGRAM OF TEST SETUP

Harmonics &
Flicker
Analyzer
+

Power Source

Power Cord

EUT

Support Units

________________________________________________________________________________

10.2MEASURING STANDARD

ETSI EN 301 489-1 Clause 8.5

EN 61000-3-2

10.30OPERATION CONDITION OF EUT

Operating Condition of EUT are listed in section 4.4.

10.AMEASURING RESULTS

N/A

Note: According to clause 7 of EN 61000-3-2, equipment with a rated power of

75W or less, no limits apply.
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11 VOLTAGE FLUCTUATION AND FLICKER TESTS

11.1BLOCK DIAGRAM OF TEST SETUP

Harmonics &
Flicker
Analyzer
+

Power Source

Power Cord

EUT

Support Units

________________________________________________________________________________

11.2MEASURING STANDARD

ETSI EN 301 489-1 Clause 8.6
EN 61000-3-3

11.30PERATION CONDITION OF EUT

Operating Condition of EUT are listed in section 4.4.

11.4AMEASURING RESULTS

PASS.

All of the Configurations were tested,

the data of the worst case are recorded in the appendix A.
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12 PERFORMANCE CRITERIA
12.1GENERAL PERFORMANCE CRITERIA

The performance criteria are:

* performance criteria A for immunity tests with phenomena of a continuous nature;

* performance criteria B for immunity tests with phenomena of a transient nature;

+ performance criteria C for immunity tests with power interruptions exceeding a certain time.

The equipment shall meet the minimum performance criteria as specified in the following clauses.
12.2PERFORMANCE TABLE

ETSI 301 489-17 Performance criteria;

Criteria | During test After test
Shall operate as intended.
Shall operate as intended. Shall be no degradation of performance (see
A (see note 1). note 3).
Shall be no loss of function. Shall be no loss of function.

Shall be no unintentional transmissions. | Shall be no loss of stored data or user

programmable functions.

Functions shall be self-recoverable.

Shall operate as intended after recovering.

Shall be no degradation of performance (see

note 3).

Shall be no loss of stored data or user

programmable functions.

Functions shall be recoverable by the operator.

Shall operate as intended after recovering.

Shall be no degradation of performance (see

note 3).

NOTE 1: Operate as intended during the test allows a level of degradation not below a minimum

performance level specified by the manufacturer for the use of the apparatus as intended.
In some cases the specified minimum performance level may be replaced by a
permissible degradation of performance.
If the minimum performance level or the permissible performance degradation is not
specified by the manufacturer then either of these may be derived from the product
description and documentation (including leaflets and advertising) and what the user may
reasonably expect from the apparatus if used as intended.

NOTE 2: Degradation of performance during the test is understood as a degradation to a level not

below a minimum performance level specified by the manufacturer for the use of the
apparatus as intended. In some cases the specified minimum performance level may be
replaced by a permissible degradation of performance.
If the minimum performance level or the permissible performance degradation is not
specified by the manufacturer then either of these may be derived from the product
description and documentation (including leaflets and advertising) and what the user may
reasonably expect from the apparatus if used as intended.

NOTE 3: No degradation of performance after the test is understood as no degradation below a

minimum performance level specified by the manufacturer for the use of the apparatus as

intended. In some cases the specified minimum performance level may be replaced by a

permissible degradation of performance. After the test no change of actual operating data

or user retrievable data is allowed.

If the minimum performance level or the permissible performance degradation is not

specified by the manufacturer then either of these may be derived from the product

description and documentation (including leaflets and advertising) and what the user may
reasonably expect from the apparatus if used as intended.

May show loss of function (one or
more).

B May show degradation of performance
(see note 2).

Shall be no unintentional transmissions.

C May be loss of function (one or more).
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Performance criteria for Continuous phenomena applied to Transmitters (CT)
The performance criteria A shall apply.

Tests shall be repeated with the EUT in standby mode (if applicable) to ensure that unintentional
transmission does not occur. In systems using acknowledgement signals, it is recognized that an
ACKnowledgement (ACK) or Not ACKnowledgement (NACK) transmission may occur, and steps
should be taken to ensure that any transmission resulting from the application of the test is correctly
interpreted.

Performance criteria for Transient phenomena applied to Transmitters (TT)
The performance criteria B shall apply, except for voltage dips of 100 ms and voltage interruptions of
5 000 ms duration, for which performance criteria C shall apply.

Tests shall be repeated with the EUT in standby mode (if applicable) to ensure that unintentional
transmission does not occur. In systems using acknowledgement signals, it is recognized that an
acknowledgement (ACK) or not-acknowledgement (NACK) transmission may occur, and steps should
be taken to ensure that any transmission resulting from the application of the test is correctly
interpreted.

Performance criteria for Continuous phenomena applied to Receivers (CR)

The performance criteria A shall apply.

Where the EUT is a transceiver, under no circumstances, shall the transmitter operate unintentionally
during the test. In systems using acknowledgement signals, it is recognized that an ACK or NACK
transmission may occur, and steps should be taken to ensure that any transmission resulting from the
application of the test is correctly interpreted.

Performance criteria for Transient phenomena applied to Receivers (TR)

The performance criteria B shall apply, except for voltage dips of 100 ms and voltage interruptions of
5 000 ms duration for which performance criteria C shall apply.

Where the EUT is a transceiver, under no circumstances, shall the transmitter operate unintentionally
during the test. In systems using acknowledgement signals, it is recognized that an ACK or NACK
transmission may occur, and steps should be taken to ensure that any transmission resulting from the
application of the test is correctly interpreted.

ETSI 301 489-52 Performance criteria;

The equipment shall meet the performance criteria specified in this clause and clauses 6.1.1 to 6.1.4,
as appropriate.

Portable equipment intended for use whilst powered by the main battery of a vehicle shall additionally
fulfil the applicable requirements set out in ETSI EN 301 489-1 [1], clauses 7.1 and 7.2 for mobile
equipment.

Portable or mobile equipment powered by the AC mains shall additionally fulfil the applicable
requirements of ETSI EN 301 489-1 [1], clauses 7.1 and 7.2 for radio and ancillary equipment for fixed
use.

The establishment and maintenance of a communications link, the assessment of RXQUAL, and the
assessment of the audio breakthrough by monitoring the speech output signal level, are used as
performance criteria to ensure that all primary functions of the transmitter and receiver are evaluated
during the immunity tests. In addition, the test shall also be performed in idle mode to ensure the
transmitter does not unintentionally operate.

The maintenance of a communications link shall be assessed using an indicator which may be part of
the test system or the EUT.

If an equipment is of a specialized nature, such that the performance criteria described in the
following clauses 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 specification shall be included in the product
description and documentation.

The performance criteria specified by the manufacturer shall give the same degree of immunity
protection as called for in the following clauses.
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Performance criteria for Continuous phenomena applied to Transmitters (CT)
A communication link shall be established at the start of the test, and maintained during the test, see
clauses 4.2.3 and 4.2.4.

During the test, the uplink speech output level shall be at least 35 dB less than the previously
recorded reference levels, when measured through an audio band pass filter of width 200 Hz, centred
on 1 kHz (audio breakthrough check).

NOTE: When there is a high level background noise present the filter bandwidth can be reduced down
to a minimum of 40 Hz.

At the conclusion of the test, the EUT shall operate as intended with no loss of user control functions
or stored data, and the communication link shall have been maintained. In addition to confirming the
above performance during a call, the test shall also be performed in idle mode, and the transmitter
shall not unintentionally operate.

Performance criteria for Transient phenomena applied to Transmitters (TT)

A communications link shall be established at the start of the test, see appropriate clauses 4.2 to
4.2.4.

At the conclusion of each exposure the EUT shall operate with no user noticeable loss of the
communication link.

At the conclusion of the total test comprising the series of individual exposures, the EUT shall operate
as intended with no loss of user control functions or stored data, as declared by the manufacturer, and
the communication link shall have been maintained.

In addition to confirming the above performance during a call, the test shall also be performed in idle
mode, and the transmitter shall not unintentionally operate.

Performance criteria for Continuous phenomena applied to Receivers (CR)
A communications link shall be established at the start of the test, see appropriate clauses 4.2 to
4.2.6.
During the test, the RXQUAL of the downlink shall not exceed the value of three, measured during
each individual exposure in the test sequence.
During the test, the downlink speech output level shall be at least 35 dB less than the previously
recorded reference levels, when measured through an audio band pass filter of width 200 Hz, centred
on 1 kHz (audio breakthrough check).

NOTE: When there is a high level background noise present the filter bandwidth can be reduced
down to a minimum of 40 Hz.
At the conclusion of the test, the EUT shall operate as intended with no loss of user control functions
or stored data, and the communication link shall have been maintained.

Performance criteria for Transient phenomena applied to Receivers (TR)

A communications link shall be established at the start of the test, see appropriate clauses 4.2. to
4.2.6.

At the conclusion of each exposure the EUT shall operate with no user noticeable loss of the
communication link.
At the conclusion of the total test comprising the series of individual exposures, the EUT shall operate
as intended with no loss of user control functions or stored data, as declared by the manufacturer, and
the communication link shall have been maintained.

Performance criteria for ancillary equipment tested on a stand alone basis
The provision of ETSI EN 301 489-1 [1], clause 6.4 shall apply.
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ETSI 301 489-19 Performance criteria;

General performance criteria

If the EUT is of a non specialized nature or the EUT is combined with an ancillary equipment, the test
modulation, test arrangements, etc. as required in clause 4 shall apply.

The EUT, for all immunity tests according to the present document, except the spot frequency test of
the immunity test with radiated RF electromagnetic fields (see ETSI EN 301 489-1 [1], clause 9.2),
shall be assessed for:

the storage of messages in the memory of the EUT at the start of the test;

sunintentional responses of the EUT during the test;

*the maintenance of the EUT memory assessed at the conclusion of the test;

« the ability to receive and store messages at the conclusion of the test.

For the spot frequency test of the immunity test with radiated RF electromagnetic fields (see ETSI EN
301 489-1 [1],clause 9.2) the EUT shall be assessed by monitoring the accuracy of the call received
alert signal.

Performance criteria for Continuous phenomena applied to ROMES and

ROGNSS receivers (CR)

For the EUT, excluding spot frequency tests as part of the immunity test with radiated RF
electromagnetic fields (see ETSI EN 301 489-1 [1], clause 9.2):

« the general performance criteria set out in clause 6.1;

« during the test no false calls shall occur;

« at the conclusion of the test comprising the series of individual exposures the EUT shall operate as
intended with no loss of functions or stored data (messages), as declared by the manufacturer.

For the spot frequency test as part of the immunity test with radiated RF electromagnetic fields (see
ETSI EN 301 489-1 [1], clause 9.2) the EUT shall be assessed by monitoring the accuracy of the call
received alert signal.

Performance criteria for Transient phenomena applied to ROMES and

ROGNSS receivers (TR)

For the EUT:

« the general performance criteria set out in clause 6.1;

« during the test no false calls shall occur;

« at the conclusion of the test comprising the series of individual exposures, the EUT shall operate as
intended with no loss of function and/or stored data (messages), as declared by the manufacturer

Performance criteria for equipment which does not provide a continuous

communication link

The provision of ETSI EN 301 489-1 [1], clause 6.3 shall apply with the following modifications.

For EUTs of a specialized nature and/or ancillary equipment tested on a stand alone basis the
manufacturer shall define the method of test to determine the acceptable level of performance or
degradation of performance during and/or after the test. Under these circumstances the manufacturer
will also provide the following information:

« the primary functions of the equipment to be tested during and after EMC stress;

« the intended functions of the EUT which shall be in accordance with the documentation
accompanying the equipment;

« the pass/failure criteria for the equipment;

* the method of observing a degradation of performance of the equipment.

The assessment of the performance or the degradation of performance which shall be carried out
during and/or at the conclusion of the tests, shall be simple, but at the same time give adequate proof
that the primary functions of the equipment are operational.
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ETSI 301 489-3 Performance criteria,

Criteria | During test After test
Operate as intended
Operate as intended No loss of function
A No loss of function No degradation of performance
No unintentional responses No loss of stored data or user programmable
functions

Operate as intended

Lost function(s) shall be self-recoverable

No degradation of performance

No loss of stored data or user programmable
functions

Where "operate as intended" or "no loss of function" is specified, the EUT shall demonstrate
correct functioning as described in clause 5.

B May show loss of function
No unintentional responses

Where the EUT has more than one mode of operation (see clause 4.5.2), an unplanned
transition from one mode to another is considered as an unintentional response. The EUT shall
be tested in sufficient modes to confirm there are no such unintentional responses.
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13 ELECTROSTATIC DISCHARGE
13.1BLOCK DIAGRAM OF TEST SETUP

Indirect EUT & its

i direct
Support units HCP

E Support Units
: «—— >1m ———»
! | [

Wooden Table 0.8m

Ground Reference Plane

13.2TEST STANDARD

According to ETSI EN 301 489-1 Clause 9.3 and EN 61000-4-2
13.3SEVERITY LEVELS AND PERFORMANCE CRITERION

13.3.1 SEVERITY LEVEL

Level Test Voltage Test Voltage
Contact Discharge (kV) Air Discharge (kV)
1 12 12
2 +4 14
3 +6 18
4 +8 +15
X Special Special

13.3.2 PERFORMANCE CRITERION

et X [ Jcr X 1R

13.40PERATING CONDITION OF EUT

Operating Condition of EUT are listed in section 4.4.
13.5TEST PROCEDURE

Please refer to ETSI EN 301 489-1 Clause 9.3.2 and EN 61000-4-2 for the measurement
methods.
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13.6TEST RESULTS
PASS.

All of the Configurations were tested,
the data of the worst case are recorded in the appendix A.
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14 RADIO FREQUENCY ELECTROMAGNETIC FIELD
14.1BLOCK DIAGRAM OF TEST SETUP

i | «— 3 meter —>| E
i 7x4x3Chamber ‘ !
| ‘ || |
: A ‘ ‘ | I EUT System :
| : — |
E 1.5 meter T i
: : : 0.8m: |
i A 4 l E
! Power Amp | | Signal EUT Monitoring by E
: Generator using a camera !
i PC Controller to J E
| control S.G. & PA as :
! well as forward !
! power |
14 2TEST STANDARD
According to ETSI EN 301 489-1 Clause 9.2 and EN 61000-4-3
14.3SEVERITY LEVELS AND PERFORMANCE CRITERION
14.3.1 SEVERITY LEVELS
Level Field Strength V/m
1 1
2 3
3 10
X Special
14.3.2 PERFORMANCE CRITERION
Z CT L | TT Z CR L | TR
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14.40PERATING CONDITION OF EUT

Operating Condition of EUT are listed in section 4.4.
14.5TEST PROCEDURE

Please refer to ETSI EN 301 489-1 Clause 9.2.2 and EN 61000-4-3 for the measurement
methods.

14.6 TEST RESULTS

PASS.

All of the Configurations were tested,
the data of the worst case are recorded in the appendix A.
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15 FAST TRANSIENTS, COMMON MODE
15.1BLOCK DIAGRAM OF TEST SETUP

. EFT/Burst/
AC Line— Generator 0.1m EUT Support

wood Units

Ground reference plane Non-Conductive Table

Comm. Line = 3m

i EUT |
| To Load '
E 10cm ;
1 A 1
| | T |
| AC Line l Non-Conductive
: Table 0.8m
i ——1 Burst Generator Injection Clamp l |
15.2TEST STANDARD
According to ETSI EN 301 489-1 Clause 9.4 and EN 61000-4-4
15.3SEVERITY LEVELS AND PERFORMANCE CRITERION
15.3.1 SEVERITY LEVEL
Open Circuit Output Test Voltage +10%
: On I/O (Input/Output) Signal
Level On Power Supply Lines bt el el e
1 0.5 kV 0.25 kV
2 1kv 0.5 kV
3 2 kV 1kV
4 4 kV 2 kV
X Special Special
15.3.2 Performance criterion
| | CT X TT L | CR X TR
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15.40PERATING CONDITION OF EUT

Operating Condition of EUT are listed in section 4.4.
15.5TEST PROCEDURE

Please refer to ETSI EN 301 489-1 Clause 9.4.2 and EN 61000-4-4 for the measurement
methods.

15.6TEST RESULTS

PASS.

All of the Configurations were tested,
the data of the worst case are recorded in the appendix A.
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16 SURGE
16.1BLOCK DIAGRAM OF TEST SETUP

To AC Source

Surge Immunity
Test

EUT
&

Support Units

16.2TEST STANDARD

According to ETSI EN 301 489-1 Clause 9.8 and EN 61000-4-5

16.3SEVERITY LEVELS AND PERFORMANCE CRITERION

16.3.1 SEVERITY LEVEL

Severity Level

Open-Circuit Test Voltage
kv

* A WN PP

0.5
1.0
2.0
4.0
Special

16.3.2 PERFORMANCE CRITERION

CT

ZTT

CR

X TR

16.40PERATING CONDITION OF EUT

Operating Condition of EUT are listed in section 4.4.
16.5TEST PROCEDURE

Please refer to ETSI EN 301 489-1 Clause 9.8.2 and EN 61000-4-5 for the measurement
methods.

16.6 TEST RESULTS

PASS.

All of the Configurations were tested,
the data of the worst case are recorded in the appendix A.
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17 RADIO FREQUENCY, COMMON MODE
17.1BLOCK DIAGRAM OF TEST SETUP

AC Mains AE EUT )
System CDN —— AC Mains

«—

CDN ,
0.1m I

Ground Reference Support

Signal Powgr
Generator Amplifier

17.2TEST STANDARD

According to ETSI EN 301 489-1 Clause 9.5 and EN 61000-4-6
17.3SEVERITY LEVELS AND PERFORMANCE CRITERION

17.3.1 Severity level

Level Field Strength V
1 1
2 3
3 10
X Special

17.3.2 Performance criterion

X cr HE: X cr HEE:

17.40PERATING CONDITION OF EUT

Operating Condition of EUT are listed in section 4.4.

17.5TEST PROCEDURE

Please refer to ETSI EN 301 489-1 Clause 9.5.2 and EN 61000-4-6 for the measurement
methods.

17.6 TEST RESULTS

PASS.

All of the Configurations were tested,
the data of the worst case are recorded in the appendix A.
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18 VOLTAGE DIPS AND INTERRUPTIONS

18.1BLOCK DIAGRAM OF TEST SETUP

To AC
Source —

Dips/Interruption
and Variations
Simulator

EUT
&
Support Units

18.2TEST STANDARD

According to ETSI EN 301 489-1 Clause 9.7 and EN 61000-4-11
18.3SEVERITY LEVELS AND PERFORMANCE CRITERION

18.3.1 SEVERITY LEVEL

Test Level Volta_ge dip a.nd short Duration o
%UT interruptions (in period) Performance criterion
%UT
0 100 0.5 B
0 100 1 B
70 30 25 C
0 100 250 C
18.3.2 Performance criterion
CT X TT CR X TR

18.40PERATING CONDITION OF EUT

Operating Condition of EUT are listed in section 4.4.

18.5TEST PROCED

URE

Please refer to ETSI EN 301 489-1 Clause 9.7.2 and EN 61000-4-11 for the measurement

methods.

18.6TEST RESULTS

PASS.

All of the Configurati

ons were tested,

the data of the worst case are recorded in the appendix A.
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19 APPENDIX A TEST DATA
19.1DATA FOR CONDUCTED EMISSIONS FROM THE AC MAINS POWER PORTS

80.0 dBuV¥

Limit1: _—
Limit?- —_

ui ol

_ Lty m m j Uiy h Mﬁ/\ w iihn, .
A WWW f (AN

\J ¥ r\[ 4 i, peak
L‘nw«f \Aw:
0.0
0.150 05 [MHz] 5 30.000
Site Conduction #1 Phase: L1 Temperature: 24.9
Limit: (CE)JEN55032 class B_QP Power: AC 230V/50Hz Humidity: 54 %
Mode: Mode 3
Note:
Reading Correct Measure-
No. Mk. Freq.  Level Factor ment Limit ~ Over
MHz dBuv dB dBuv dBuv dB Detector ~ Comment
1 0.3955 3437 967 44 04 5795 -13.91 QP
2 0.3955 a0 967 3978 4795 -B17 AVG
3 0.4380 3422 9.68 4390 5710 -13.20 QP
4 * 0.4380 3145 9.68 4113 4710 597 AVG
5 0.6780 3158 9.70 41.28 56.00 -14.72 QP
6 0.6780 2801 870 arT1 46.00 -8.29 AVG
7 0.7140 31.70 970 41.40 56.00 -1460 QP
8 0.7140 2474 870 3444 4600 115656 AVG
9 0.9580 3121 9.70 40.91 56.00 -15.09 QP
10 0.9580 26.35 9.70 36.05 46.00 -9.95 AVG
11 4.7500 3236 9.80 4216 56.00 -1384 QP
12 4.7500 2424 9.80 3404 4600 1196  AVG
“Maximum data  x:Over limit  l:over margin Comment: Factor build in receiver. Operator:
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20.0 dBu¥

Limit1: —_—
Limit2: —_—

uI

o) q. ’ | il
|| vﬂ | J M | M T »"'va‘u N\ﬁf W W VNM“‘“"’”"*‘M

\m,ﬂ,‘_wﬁ [ fave

peak

0.0
0.150 05 [MHz) 5 30.000
Site Conduction #1 Phase: N Temperature: 24.9
Limit: (CE)EN55032 class B_QP Power: AC 230V/50Hz Humidity: 54 %
Mode: Maode 3
Note:
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit ~ Over
MHz dBuv dB dBuv dBuv dB Detector Comment
1 0.4300 3842 9.68 48.10 57.25 -9.15 QrP
2 0.4300 3372 968 4340 4725 385 AVG
3 04780 3509 969 44 78 5637 -11569 QP
4 0.4780 3086 969 4055 4637 582 AVG
5 07180 3316 970 42 86 56.00 1314 QP
G 0.7180 2863 9.70 3833  46.00 -7.67 AVG
7 1.0180 3230 9.70 4200 56.00 -1400 QP
8 1.0180 27 47 9.70 3717 46.00 -B.83 AVG
9 35260 331 980 42 91 56.00 1309 QP
10 35260 2607 9.80 3587 4600 -1013  AVG
11 47340 3590 9.80 4570 56.00 -1030 QP
12 47340 2875 9.80 3855 4600 -745 AVG
*Maximum data  x:Overlimit lover margin Comment. Factor build in receiver. Qperator:
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19.2DATA FOR RADIATED EMISSIONS

800  dBu¥/m
Limit1:- —_—
Margin: —_—
70
60
L]
40
a0
.}4
; E
20 3
10
0.0
30000 127.00 224.00 321.00 419.00 515.00 612.00 709.00 90600 1000.00 MHz
Site 3m Chamber 3# Palarization:  Vertical Temperature: 24C
Limit: (RE)ENS5032 Class B Power: AC 230V/50Hz Humidity: 53 %
Made:Mode 3
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor ment Limit Over Height Degree
MHz dBuv dB dBuvim dBuv/m dB Detector cm degree Comment
1 474600 3607 -1385 2222 4000 1778 QP
2 68.8000 4034 -1783 22 51 4000 -1749 QP
3 103.7200 3423 -1564 18.59 40.00 2141 QP
4 * 171.6200 4391 -1798 2593 40.00 1407 QP
5 388.9000 27197 -9.88 18.09 4700 -2881 QP
6 518.8800 2785 -7.13 2072 4700 -2628 QP
*Maximum data  x:Overlimit  l:over margin Operator: KK
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80.0 dBu¥/m

Limit1: —_—
M argin: —_—
70
[H1]
50
40
30
1
20 g
2
10
0.0
30,000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 90600 1000.00 MH=
Site 3m Chamber 3# Polarization: Horizontal Temperature: 24 C
Limit: (RE)EN55032 Class B Power: AC 230V/50Hz Humidity: 53 %
Mode:Mode 3
Mote:
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor ment Limit Over Height Degree
MHz dBuv dB dBuVim dBuvim dB Detector cm degree Comment
1 * B9.7700 4181 -1825 2356 4000 -1644 QP
2 101.7800 3126 -15.82 15.44 4000 -2456 QP
3 166.7700 4047 -18.19 2228 4000 1772 QP
4 1987800 3474 1521 1953 4000 -2047 QP
5 280.2600 3080 1278 18.02 4700 -2898 QP
6 493 6600 27 64 -71.56 20.08 4700 -2692 QP
*Maximum data  x:Over limit !:over margin Operator: KK
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80.0 dBu¥/m

Limit1: —
I |imite
70
60
50 1
1 3 5 oy
0 Wi‘wwwwwﬂ
30 e ’ X
4 A
F
20
10
0.0
1000.000 1500.00  2000.00  2500.00  3000.00  3500.00 400000  4500.00  5000.0D 6000.00 MHz
Site 3m Chamber 3% Polarization:  Vertical Temperature: 24 C
Limit: (RE)EN55032 class B Power: AC 230V/50Hz Humidity: 53 %
Maode:Mode 3
Note:
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor ment Limit Over Height Degree
MHz dBuv dB dBuVim dBu\im dB Detector cm degree  Comment
1 1930.000 5304 1317 39.87 70.00 -30.13 peak
2 1930.000 3857 1317 2540 5000 -2460 AVG
3 2440.000 5261 -1198 4063 7000 -2937 peak
4 2440.000 3828 -1198 26.30 50.00 -2370 AVG
5 2820.000 5199 -1113 40.86 7000 -2914 peak
6 2820.000 3753 -1113 26.40 5000 -2360 AVG
7 4400.000 5158 -7.93 43.65 7400 -30.35 peak
8 4400.000 3763 -7.93 2970 5400 -2430 AVG
9 5180.000 54 65 -6.41 4824 7400 -2576 peak
10 * 5180.000 38.51 -6.41 3210 5400 -2180 AVG
11 5850.000 51.02 -5.39 4563 7400 -2837 peak
12 5850.000 36.89 -5.39 31.50 5400 -2250 AVG
*Maximum data  x:Over limit  l:over margin Operator: KK
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80.0  dBu¥/m
Limit- —_—
it

70 I
60
L] -
7 ]

1 3 5 W%WMWW&
.l TWWWWWW
30 0 |2

3 ] i
20
10
0.0

1000.000 1500.00  2000.00 2500.00  3000.00  3500.00  4000.00  4500.00  5000.00 €000.00 MHz

Site 3m Chamber 3# Polanzation: Horizontal Temperature: 24C

Limit: (RE)EN55032 class B Power: AC 230V/50Hz Humidity: 53%

Mode:Mode 3

Note:

Reading Correct Measure- Antenna Table

No. Mk. Freq. Level Factor ment Limit Over Height Degree

MHz dBuv dB dBuvim dBuVim dB Detector cm degree  Comment
1 1475.000 5524 1407 4117 7000 -2883 peak
2 * 1475.000 3997 1407 2590 5000 -2410 AVG
3 2435.000 5327 -1198 4129 7000 -2871 peak
4 2435.000 3708 -11.98 2510 50.00 2490 AVG
5 3465.000 51.21 9.9 41.30 7400 -3270 peak
6 3465.000 3551 -9.91 2560 5400 -2840 AVG
7 4240.000 51.83 -8.34 4349 7400 -3051 peak
8 4240.000 35.04 -8.34 2670 5400 -2730 AVG
9 4625.000 5226 -7.43 4483 7400 -2917 peak

10 4625.000 34 63 -7.43 2720 5400 -2680 AVG

11 5185.000 53.26 -6.40 46.86 7400 -27.14 peak

12 5185.000 3570 -6.40 29.30 5400 2470 AVG

*Maximum data  x:Overlimit l:over margin Operator. KK
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EAccess to the WorI!(

19.3DATA FOR VOLTAGE FLUCTUATIONS & FLICKER TESTS

Flicker Test Summary per EN/IEC61000-3-3

EUT: Multifunctional Handheld Tested

(Run time)

by: XF

Test category: All parameters (European limits) Test Margin: 100
Test date: 2018/4/8 Start time: 21:59:51 End time: 22:10:22
Test duration (min): 10 Data file name: WIN2105_F-000113.cts_data

Comment: Mode 3

Test Result: Pass Status: Test Completed

Pst; and limit line

European Limits

1.00

0.75

=
=
T T rrrrprret

l

l

r~

Plt and limit line

Parameter values recorded during the test:
Vrms at the end of test (Volt):  230.62

Highest dt (%): 0.00 Test limit (%):
T-max (mS): 0.0 Test limit (mS):
Highest dc (%): 0.00 Test limit (%):
Highest dmax (%): 0.04 Test limit (%):
Highest Pst (10 min. period): 0.064 Test limit:

TRF No: ETSI EN301489/A Page 46 of 70
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N/A N/A
500.0 Pass
3.30 Pass
4.00 Pass
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19.4DATA FOR ELECTROSTATIC DISCHARGE

Electrostatic Discharge Test Results

Applicant SHENZHEN HOPELAND TECHNOLOGIES CO., LTD.
EUT Multifunctional Handheld  Test Date April 12, 2018
M/N CL7202K Temperature 22°C
Power Supply AC 230V/50Hz, DC 3.7V Humidity 50%
Air discharge +2.0, £ 4.0 kV, £ 8.0kV Test engineer ZzY
Contact discharge + 2.0, + 4.0kV Criterion TT&TR
Test Mode All Mode
Location A-Air ‘éiig(cjharge Result
C-Contact Discharge
SLOT, Screen, button, camera A CT&CR
METAL, Screw, USB com C CT&CR
HCP of front, rear, left, right C CT&CR
VCP of front, rear, left, right C CT&CR
TRF No: ETSI EN301489/A Page 47 of 70 Report No: ES180321026W01
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19.5DATA FOR RADIO FREQUENCY ELECTROMAGNETIC FIELD

Radio-Frequency, Electromagnetic Field Test Results Test Results

Applicant SHENZHEN HOPELAND TECHNOLOGIES CO., LTD.
EUT Multifunctional Handheld  Test Date April 12, 2018
M/N CL7202K Temperature 22°C
Field Strength 3Vim Humidity 50%
Power Supply AC 230V/50Hz,DC 3.7V Criterion .CT&CR
Test engineer 2ZY Steps 1%
Test Mode All Mode
GSM/WCDMA Mode
Required
A, RETEE Field Modulation Polarity Position (°) Aptqal performance | Result
(MHz) criterion .
criterion
80-1000 3vVim | AM, 80%, 1kHz | H/V 0, 90,180, 270 | CT&CR CT&CR Pass
1000-6000 3vVim | AM, 80%, 1kHz | H/V 0, 90,180, 270 | CT&CR CT&CR Pass
\WIFI Link
Required
A, RETEE Field Modulation Polarity Position (°) A_ctu_al performance | Result
(MHz) criterion o
criterion
80-1000 3Vim | AM, 80%, 1kHz | H/V | 0,90,180,270 | CT&CR CT&CR Pass
1000-6000 3vim | AM, 80%, 1kHz | H/V | 0,90,180,270 | CT&CR CT&CR Pass
RFID Mode
Required
ATEE). REIEE Field Modulation Polarity Position (°) A_ctu_al performance | Result
(MH2) criterion o
criterion
80-1000 3Vim | AM, 80%, 1kHz | H/V | 0,90,180,270 | CT&CR CT&CR Pass
1000-6000 3Vim | AM, 80%, 1kHz | H/V | 0,90,180,270 | CT&CR CT&CR Pass
GPS Link
Required
PiEE. RETGE Field Modulation Polarity Position (°) A_ctu_al performance | Result
(MHz) criterion o
criterion
80-1000 3Vim | AM, 80%, 1kHz | H/V 0, 90,180, 270 CR CR Pass
1000-6000 3Vim | AM, 80%, 1kHz | H/V 0, 90,180, 270 CR CR Pass
80,104, 136, 165,
200, 260, 330, 3V/im AM, 80%,1kHz | H/V 0, 90,180, 270 CR CR Pass
430, 560, 715,
Pulses
920 3V/im modulated, H/V 0, 90,180, 270 CR CR Pass
100%, 200Hz
TRF No: ETSI EN301489/A Page 48 of 70 Report No: ES180321026W01
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19.6DATA FOR FAST TRANSIENTS, COMMON MODE

Fast Transients, Common Mode Test Results

Applicant SHENZHEN HOPELAND TECHNOLOGIES CO., LTD.
EUT Multifunctional Handheld  Test Date April 12, 2018
M/N CL7202K Temperature 22°C
Input Voltage AC 230V/50Hz Humidity 58%
Test Engineer zY Criterion TT&TR
Line : X AC Mains [] DC Line Line : [] Signal [] I/O Cable
Coupling : X Direct Coupling : [] Capacitive

Test Time : 120s

OperationMode All Mode
Line Test Voltage Result(+) Result(-)
L 0.5/1kVv CT&CR CT&CR
N 0.5/1kVv CT&CR CT&CR
PE 0.5/1kVv CT&CR CT&CR
L-N 0.5/1kVv CT&CR CT&CR
L~ PE 0.5/1kV CT&CR CT&CR
N - PE 0.5/1kVv CT&CR CT&CR
L~N-PE 0.5/1kVv CT&CR CT&CR
Signal Line 0.5kVv N/A N/A
Note:
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19.7DATA FOR SURGE

Surge Test Results

Applicant SHENZHEN HOPELAND TECHNOLOGIES CO., LTD.
EUT Multifunctional Handheld  Test Date April 12, 2018
M/N CL7202K Temperature 22°C
Power Supply AC 230V/50Hz Humidity 50%
Test engineer 7Y Criterion TT&TR
Test Mode All Mode
Location Polarity | Phase Angle Nugllj ?:é of Pulse Voltage (kV) Result
L-N + 0 5 0.5/1.0 CT&CR
+ 90° 5 0.5/1.0 CT&CR
+ 180° 5 0.5/1.0 CT&CR
+ 270° 5 0.5/1.0 CT&CR
- 0 5 0.5/1.0 CT&CR
- 90° 5 0.5/1.0 CT&CR
- 180° 5 0.5/1.0 CT&CR
- 270° 5 0.5/1.0 CT&CR
L-PE + 0° 5 1.0/2.0 CT&CR
+ 90° 5 1.0/2.0 CT&CR
+ 180° 5 1.0/2.0 CT&CR
+ 270° 5 1.0/2.0 CT&CR
- 0’ 5 1.0/2.0 CT&CR
- 90° 5 1.0/2.0 CT&CR
- 180° 5 1.0/2.0 CT&CR
- 270° 5 1.0/2.0 CT&CR
N-PE + 0° 5 1.0/2.0 CT&CR
+ 90° 5 1.0/2.0 CT&CR
+ 180° 5 1.0/2.0 CT&CR
+ 270° 5 1.0/2.0 CT&CR
- 0° 5 1.0/2.0 CT&CR
- 90° 5 1.0/2.0 CT&CR
- 180° 5 1.0/2.0 CT&CR
- 270° 5 1.0/2.0 CT&CR
Signal Line 5 1.0 N/A
5 1.0 N/A
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19.8DATA FOR RADIO FREQUENCY, COMMON MODE

Radio frequency, common mode Test Results

Applicant SHENZHEN HOPELAND TECHNOLOGIES CO., LTD.

EUT Multifunctional Handheld  Test Date April 12, 2018
M/N CL7202K Temperature 22°C

Power Supply AC 230V/50Hz Humidity 58%

Test Engineer zY Criterion TT&TR

Test Mode All Mode

LTE/WCDMA Data Link
Range (MHz) Field Modulation Result (Pass/Fail)
0.15-80 3V Yes Pass
BT/WIFI Link
Range (MHz) Field Modulation Result (Pass/Fail)
0.15-80 3V Yes Pass
RFID Mode
Range (MHz) Field Modulation Result (Pass/Fail)
0.15-80 3V Yes Pass
GPS Link
Range (MHz) Field Modulation Result (Pass/Fail)
0.15-80 3V Yes Pass
PERFORMANCE CRITERIA
Criteria requested |X| cT |E CR
Criteria meet |X| cT |E CR
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Ver.1.0




19.9DATA FOR VOLTAGE DIPS AND INTERRUPTIONS

Voltage Dips and Interruptions Test Results

Applicant SHENZHEN HOPELAND TECHNOLOGIES CO., LTD.
EUT Multifunctional Handheld Test Date April 12, 2018
M/N CL7202K Temperature 22°C
Power Supply AC 230V/50Hz Humidity 50%
Test Engineer zY Criterion TT&TR
Test Mode All Mode
Voltage Dips &
Test Level Short Duration (in Phase Anale Criterion Result
% U Interruptions periods) 9 TT&TR
°T % Uz
0 100 0.5P 0°-360° TT&TR CT&CR
0 100 1P 0°-360° TT&TR CT&CR
70 30 25P 0°-360° TT&TR CT&CR
0 100 250P 0°-360° TT&TR CT&CR
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20 APPENDIX B PHOTOGRAPHS OF TEST SETUP
20.1PHOTO FOR CONDUCTED EMISSIONS FROM THE AC MAINS POWER PORTS
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20.2PHOTO FOR RADIATED EMISSIONS
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20.3PHOTO FOR VOLTAGE FLUCTUATIONS & FLICKER TESTS
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20.5PHOTO FOR RADIO FREQUENCY ELECTROMAGNETIC FIELD
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20.6PHOTO FOR FAST TRANSIENTS, COMMON MODE

20.7PHOTO FOR SURGE
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