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TEST REPORT 
Application No.: SZEM1704003193CR 

Applicant: MEKBAO PLASTIC ELECTRONIC INDUSTRIAL CO., LTD 

Address of Applicant: JIAOXI INDUSTRY AREAS LIANXIA CHENGHAI SHANTOU CITY, GD CHINA 

Equipment Under Test (EUT): 

Product Name: Remote control car series 

Model No.: 5588-601, 5588-602, 5588-603, 5588-604, 5588-605, 5588-606, 5588-607, 
5588-608, 5588-609, 5588-610, 5588-701, 5588-702, 5588-703, 5588-704, 

5588-705, 5588-706, 5588-707, 5588-708, 5588-709, 5588-710 ♣ 

♣ Please refer to section 2 of this report which indicates which model was actually 

tested and which were electrically identical. 

Standards: ETSI EN 300 220-1 V3.1.1 (2017-02) 

ETSI EN 300 220-2 V3.1.1 (2017-02) 

Date of Receipt: 2017-04-13 

Date of Test: 2017-04-19  to  2017-05-11 

Date of Issue: 2017-05-18 

Test Result: PASS * 

* In the configuration tested, the EUT detailed in this report complied with the standards specified above.   
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2 Test Summary 

Radio Spectrum Matter (RSM) Part  

Test Test Requirement Test Method Limit Result 

Operating frequency 
ETSI EN 300 220-2 

V3.1.1 (2017-02) 
Clause 4.2.1.0 

ETSI EN 300 220-1 
V3.1.1(2017-02) 

Clause 5.1.1  

ETSI EN 300 220-
2 V3.1.1 (2017-02) 

Clause 4.2.1.2 
Pass 

Effective Radiated 
Power 

ETSI EN 300 220-2 
V3.1.1 (2017-02) 
Clause 4.3.1.0 

ETSI EN 300 220-1 

V3.1.1(2017-02) 

Clause 5.2.2 

ETSI EN 300 220-

2 V3.1.1 (2017-02) 

Clause 4.3.1.2 

Pass 

Maximum e.r.p. 
spectral density 

ETSI EN 300 220-2 
V3.1.1 (2017-02) 
Clause 4.3.2.0 

ETSI EN 300 220-1 
V3.1.1(2017-02) 

Clause 5.3.2 

ETSI EN 300 220-
2 V3.1.1 (2017-02) 

Clause 4.3.2.2 
N/A 

Duty Cycle 
ETSI EN 300 220-2 

V3.1.1 (2017-02) 
Clause 4.3.3.0 

ETSI EN 300 220-1 
V3.1.1(2017-02) 

Clause 5.4.2 

ETSI EN 300 220-
2 V3.1.1 (2017-02) 

Clause 4.3.3.2 
N/A 

Occupied Bandwidth 
ETSI EN 300 220-2 

V3.1.1 (2017-02) 
Clause 4.3.4.0 

ETSI EN 300 220-1 
V3.1.1(2017-02) 

Clause 5.6.3 

ETSI EN 300 220-
2 V3.1.1 (2017-02) 

Clause 4.3.4.2 
Pass 

Tx Out of Band 
Emissions 

ETSI EN 300 220-2 
V3.1.1 (2017-02) 
Clause 4.3.5.0 

ETSI EN 300 220-1 
V3.1.1(2017-02) 

Clause 5.8.3 

ETSI EN 300 220-
2 V3.1.1 (2017-02) 

Clause 4.3.5.2 
N/A 

Transient Power 
ETSI EN 300 220-2 

V3.1.1 (2017-02) 
Clause 4.3.6.0 

ETSI EN 300 220-1 
V3.1.1(2017-02) 
Clause 5.10.3 

ETSI EN 300 220-
2 V3.1.1 (2017-02) 

Clause 4.3.6.2 
Pass 

Adjacent Channel 
Power 

ETSI EN 300 220-2 
V3.1.1 (2017-02) 
Clause 4.3.7.0 

ETSI EN 300 220-1 
V3.1.1(2017-02) 
Clause 5.11.3 

ETSI EN 300 220-
2 V3.1.1 (2017-02) 

Clause 4.3.7.2 
Pass 

TX behaviour under 
Low Voltage 
Conditions 

ETSI EN 300 220-2 
V3.1.1 (2017-02) 
Clause 4.3.8.0 

ETSI EN 300 220-1 
V3.1.1(2017-02) 
Clause 5.12.3 

ETSI EN 300 220-
2 V3.1.1 (2017-02) 

Clause 4.3.8.2 
Pass 

Adaptive Power 
Control 

ETSI EN 300 220-2 
V3.1.1 (2017-02) 
Clause 4.3.9.0 

ETSI EN 300 220-1 
V3.1.1(2017-02) 
Clause 5.13.3 

ETSI EN 300 220-
2 V3.1.1 (2017-02) 

Clause 4.3.9.2 
N/A 

FHSS equipment 
ETSI EN 300 220-2 

V3.1.1 (2017-02) 
Clause 4.3.10.0 

ETSI EN 300 220-1 
V3.1.1(2017-02) 

Clause 4.3.5 

ETSI EN 300 220-
2 V3.1.1 (2017-02) 

Clause 4.3.10.2 
N/A 

Short term behaviour 
ETSI EN 300 220-2 

V3.1.1 (2017-02) 
Clause 4.3.11.0 

ETSI EN 300 220-1 
V3.1.1(2017-02) 

Clause 5.5.2 

ETSI EN 300 220-
2 V3.1.1 (2017-02) 

Clause 4.3.11.2 
N/A 

Unwanted emissions 
in the spurious 
domain 

ETSI EN 300 220-2 
V3.1.1 (2017-02) 
Clause 4.2.2.0 

ETSI EN 300 220-1 
V3.1.1(2017-02) 

Clause 5.9.3 

ETSI EN 300 220-
2 V3.1.1 (2017-02) 

Clause 4.2.2.2 
Pass 

RX Sensitivity 
ETSI EN 300 220-2 

V3.1.1 (2017-02) 
Clause 4.4.1.0 

ETSI EN 300 220-1 
V3.1.1(2017-02) 
Clause 5.14.3 

ETSI EN 300 220-
2 V3.1.1 (2017-02) 

Clause 4.4.1.2 
N/A 
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Blocking 
ETSI EN 300 220-2 

V3.1.1 (2017-02) 
Clause 4.4.2.0 

ETSI EN 300 220-1 
V3.1.1(2017-02) 
Clause 5.18.6 

ETSI EN 300 220-
2 V3.1.1 (2017-02) 

Clause 4.4.2.2 
Pass 

Clear Channel 
Assessment threshold 

ETSI EN 300 220-2 
V3.1.1 (2017-02) 
Clause 4.5.2.0 

ETSI EN 300 220-1 
V3.1.1(2017-02) 
Clause 5.21.2.3 

ETSI EN 300 220-
2 V3.1.1 (2017-02) 

Clause 4.5.2.2 
N/A 

Polite spectrum 
access timing 
parameters 

ETSI EN 300 220-2 
V3.1.1 (2017-02) 
Clause 4.5.3.1 

ETSI EN 300 220-1 
V3.1.1(2017-02) 
Clause 5.21.3.2 

ETSI EN 300 220-
2 V3.1.1 (2017-02) 

Clause 4.5.3.2 
N/A 

Adaptive Frequency 
Agility 

ETSI EN 300 220-2 
V3.1.1 (2017-02) 
Clause 4.5.4.0 

ETSI EN 300 220-1 
V3.1.1(2017-02) 
Clause 5.21.4.2 

ETSI EN 300 220-
2 V3.1.1 (2017-02) 

Clause 4.5.4.2 
N/A 

 

Declaration of EUT Family Grouping: 

Model No.: 5588-601, 5588-602, 5588-603, 5588-604, 5588-605, 5588-606, 5588-607, 5588-608, 5588-

609, 5588-610, 5588-701, 5588-702, 5588-703, 5588-704, 5588-705, 5588-706, 5588-707, 

5588-708, 5588-709, 5588-710 

Only the model 5588-601 was tested, since the electrical circuit design, layout, components used, internal 

wiring and functions were identical for all the above models, with only difference on colour, appearance 

and packaging 
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4 General Information 

4.1 Details of EUT 

Product Name: Remote control car series 

Model No.: 5588-601 

Nominal Frequency: 27.145MHz 

Receiver category: 2 

Antenna Type: Integral Antenna 

Power Supply: Remote: DC 3V by 2*1.5V "AA" batteries 

Car: DC 7.5V by 5*1.5V "AA" batteries 

4.2 Description of Support Units 

The EUT has been tested independently. 
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4.3 Test Location 

All tests were performed at:  

SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch  

No. 1 Workshop, M-10, Middle section, Science & Technology Park, Shenzhen, Guangdong, China  

518057 

Telephone: +86 (0) 755 2601 2053    Fax: +86 (0) 755 2671 0594     

No tests were sub-contracted. 

4.4 Test Facility 

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

• CNAS (No. CNAS L2929) 

CNAS has accredited SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch EMC  

Lab to ISO/IEC 17025:2005 General Requirements for the Competence of Testing and Calibration 

Laboratories (CNAS-CL01 Accreditation Criteria for the Competence of Testing and Calibration 

Laboratories) for the competence in the field of testing. 

• A2LA (Certificate No. 3816.01) 

SGS-CSTC Standards Technical Services Co., Ltd., Shenzhen EMC Laboratory is accredited by the 
American Association for Laboratory Accreditation(A2LA). Certificate No. 3816.01. 

• VCCI 

The 10m Semi-anechoic chamber and Shielded Room of SGS-CSTC Standards Technical Services 

Co., Ltd. have been registered in accordance with the Regulations for Voluntary Control Measures with 

Registration No.: G-823, R-4188, T-1153 and C-2383 respectively. 

• FCC – Registration No.: 556682 

SGS-CSTC Standards Technical Services Co., Ltd., Shenzhen EMC Laboratory has been registered 

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.: 556682. 

• Industry Canada (IC)  

Two 3m Semi-anechoic chambers and the 10m Semi-anechoic chamber of SGS-CSTC Standards 

Technical Services Co., Ltd. Shenzhen Branch EMC Lab have been registered by Certification and 

Engineering Bureau of Industry Canada for radio equipment testing with Registration No.: 4620C-1,  

4620C-2, 4620C-3. 

4.5 Deviation from Standards 

None 

4.6 Abnormalities from Standard Conditions 

None. 

4.7 Other Information Requested by the Customer 

None. 
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4.8 Measurement Uncertainty (95% confidence levels, k=2) 

No. Item Measurement Uncertainty 

1 Radio Frequency 7.25 x 10
-8

 

2 RF power, conducted 0.75dB 

3 

Maximum frequency deviation 

– within 300Hz and 6kHz of audio frequency 
4.1% 

Maximum frequency deviation 

– within 6kHz and 25kHz of audio frequency 
2.5% 

4 Adjacent channel power 0.75dB 

5 Radiated Spurious emission test 
4.5dB (30MHz-1GHz) 

4.8dB (1GHz-12.75GHz) 

6 Conducted spurious emission 0.75dB 

7 Temperature test 1°C 

8 Humidity test 3% 

9 DC power voltages 0.5% 
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5 Equipment List 

 RF conducted test 

Item Test Equipment Manufacturer Model No. Inventory No. 
Cal. Date 

(yyyy-mm-dd) 

Cal. Due date 

(yyyy-mm-dd) 

1 
Temperature 

Chamber 

GuangZhou 

GongWen 
GDJW-100 SEM002-02 2016-07-18 2017-07-18 

2 DC Power Supply ZhaoXin RXN-305D SEM011-02 2016-10-09 2017-10-09 

3 Spectrum Analyzer Rohde & Schwarz FSP SEM004-06 2016-10-09 2017-10-09 

4 Barometer ChangChun DYM3 SEM002-01 2017-04-18 2018-04-18 

5 Signal Generator Rohde & Schwarz SML03 SEM006-02 2017-04-14 2018-04-14 

6 Band filter Amindeon Asi 3314 SEM023-01 N/A N/A 

7 Power Meter Rohde & Schwarz NRVS SEM014-02 2016-10-09 2017-10-09 

8 
NOISE 

GENERATOR 
Beijin Daming Jidian DM1660 EMC0047 2016-08-21 2017-08-21 

 

 RE in Chamber 

Item Test Equipment Manufacturer Model No. Inventory No. 
Cal. Date 

(yyyy-mm-dd) 

Cal. Due date 

(yyyy-mm-dd) 

1 
3m Semi-Anechoic 

Chamber 
ETS-LINDGREN N/A SEM001-01 2017-05-10 2018-05-10 

2 EMI Test Receiver 
Agilent 

Technologies 
N9038A SEM004-05 2016-10-09 2017-10-09 

3 
BiConiLog Antenna 

(26-3000MHz) 
ETS-LINDGREN 3142C SEM003-01 2014-11-01 2017-11-01 

4 
Double-ridged horn 

(1-18GHz) 
ETS-LINDGREN 3117 SEM003-11 2015-10-17 2018-10-17 

5 
Horn Antenna 

(18-26GHz) 
ETS-LINDGREN 3160 SEM003-12 2014-11-24 2017-11-24 

6 
Pre-amplifier 

(0.1-1300MHz) 

Agilent 

Technologies 
8447D SEM005-01 2017-04-14 2018-04-14 

7 Band filter Amindeon Asi 3314 SEM023-01 N/A N/A 

8 DC Power Supply Zhao Xin RXN-305D SEM011-02 2016-10-09 2017-10-09 

9 Loop Antenna Beijing Daze ZN30401 SEM003-09 2015-05-13 2018-05-13 
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 General used equipment 

Item Test Equipment Manufacturer Model No. Inventory No. 
Cal. Date 

(yyyy-mm-dd) 

Cal. Due date 
(yyyy-mm-dd) 

1 
Humidity/ 

Temperature 
Indicator 

Shanghai 
Meteorological 

Industry Factory 
ZJ1-2B SEM002-03 2016-10-12 2017-10-12 

2 
Humidity/ 

Temperature 
Indicator 

Shanghai 
Meteorological 

Industry Factory 
ZJ1-2B SEM002-04 2016-10-12 2017-10-12 

3 
Humidity/ 

Temperature 
Indicator 

Mingle N/A SEM002-08 2016-10-12 2017-10-12 

4 Barometer 
Changchun 

Meteorological 
Industry Factory 

DYM3 SEM002-01 2016-05-18 2017-05-18 
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6 Parameters and tests 

6.1.1 Operating frequency 

Test Method: EN 300 220-1 Clause 5.1.1 

Test Requirement: EN 300 220-2 Clause 4.2.1.0 

EUT Operation:  

Ambient: Temp.: 24.0 °C  Humid.: 52 % Press.: 1020 mbar 

Test Status: Tx mode 

Limit: 26.957 MHz to 27.283MHz 

Test Setup:  

 

Equipment Used: Refer to section 5 for details. 

 

Test Data: 

Measurement Conditions  
 

Operating 
frequency  

 

Nominal 
Operating 
Frequency 

OCW Limit (dBm) Result 

Tnormal  

(24°C) 
Vnorm: 3.0V dc 27.145MHz 27.145MHz 17.0kHz 

26.957 MHz 

to 27.283MHz PASS 

 

 

 

 

 



 

SGS-CSTC Standards Technical Services Co., Ltd. 
Shenzhen Branch 

Report No.: SZEM170400319302 
Page         : 12 of 31 

 

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for 
electronic format documents, subject to Terms and Conditions for Electronic Documents at http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx. Attention is drawn to the limitation of liability, 
indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within 
the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the 
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of 
this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are 
retained for 30 days only. 

 

 

6.1.2 Effective Radiated Power  

Test Method: EN 300 220-1 Clause 5.2.2 

Test Requirement: EN 300 220-2 Clause 4.3.1.0 

EUT Operation:  

Ambient: Temp.: 21.0 °C  Humid.: 53 % Press.: 1015 mbar 

Test Status: Tx mode 

Test Setup: 

 
Test Procedure: 1) The EUT was powered ON and placed on a 1.5m high table in the chamber. 

The antenna of the transmitter was extended to its maximum length. 

Receiver mode and the measuring receiver shall be tuned to the frequency 

of the transmitter under test. 

2) The disturbance of the transmitter was maximized on the test receiver 

display by raising and lowering from 1m to 4m the receive antenna and by 

rotating through 360° the turntable. After the fundamental emission was 

maximized, a field strength measurement was made. 

3) Steps 1) and 2) were performed with the EUT and the receive antenna in 

both vertical and horizontal polarization. 

4) The transmitter was then removed and replaced with another antenna. The 

center of the antenna was approximately at the same location as the center 

of the transmitter. 

5)  A signal at the disturbance was fed to the substitution antenna by means of 

a non-radiating cable. With both the substitution and the receive antennas 

horizontally polarized, the receive antenna was raised and lowered to obtain 

a maximum reading at the test receiver. The level of the signal generator 

was adjusted until the measured field strength level in step 2) is obtained for 

this set of conditions. 

6) The output power into the substitution antenna was then measured. 
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7) Steps 5) and 6) were repeated with both antennas polarized. 

8) Calculate power in dBm by the following formula: 

ERP(dBm) = Pg(dBm) – cable loss (dB) + antenna gain (dBd) 

where: 

Pg is the generator output power into the substitution antenna. 

 

Equipment Used: Refer to section 5 for details. 

Limit: EN 300 220-2 Table B.1 

 

Test Data: 

Measurement Conditions Operation Frequency ERP  Limit Result 

Tnormal (24°C) Vnorm: 3.0V dc 27.145 MHz -20.67 dBm 10 dBm (i.e. 10 mW) PASS 
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6.1.3 Maximum e.r.p. spectral density 

Not applicable, since the test item is for device below: 

1) Maximum e.r.p. spectral density applies to transmitters using annex B bands I, L. 

2) Maximum e.r.p. spectral density applies to transmitters using DSSS or wideband techniques other than 
FHSS modulation, in annex C band X. 

Please also refer to ETSI EN 300 220-2 V3.1.1 (2017-02) Clause 4.3.2.0. 

  

6.1.4 Duty Cycle 

Requirement: EN 300 220-2 Clause 4.3.3 

Item Declarations: Value provider declarations Limit Result 

Duty Cycle:    

According to the EN 300 220-1 Clause 7.10.2, no duty cycle restriction  in 26.957MHz to 27.283 MHz. 
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6.1.5 Occupied Bandwidth 

Test Method: EN 300 220-1 Clause 5.6.3.4 

Test Requirement: EN 300 220-2 Clause 4.3.4.0 

EUT Operation:  

Ambient: Temp.: 24.0 °C  Humid.: 52 % Press.: 1020 mbar 

Test Status: Tx mode under normal  test conditions and extreme test conditions 

Limit: 26.957 MHz to 27.283MHz 

Measurement procedure: RBW: 1 % to 3 % of OCW without being below 100 Hz 

VBW: >=3*RBW 

Span: >=2 x Operating Channel width 

Detector Mode: RMS 

Trace: Max hold 

Test Setup:  

 

Equipment Used: Refer to section 5 for details. 
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Test Data: 

Measurement Conditions  
 

Operating 
frequency  

 

Nominal 
Operating 
Frequency 

OBW Limit (dBm) Result 

Tnormal  

(24°C) 
Vnorm: 3.0V dc 27.145MHz 27.145MHz 12.0kHz 

26.957 MHz 

to 27.283MHz PASS 

 

Remark: Tests were conducted in normal and extreme test conditions and the worst case (normal 

conditions) is reported only. 
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6.1.6 Tx Out of Band Emissions 

Since the OCW<=25kHz, the test item is not applicable. 

Please also refer to ETSI EN 300 220-2 V3.1.1 (2017-02) Clause 4.3.5.0. 
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6.1.7 Transient Power 

Test Method: EN 300 220-1 Clause 5.10.3 

Test Requirement: EN 300 220-2 Clause 4.3.6.0 

EUT Operation:  

Ambient: Temp.: 21.0 °C  Humid.: 52 % Press.: 1005 mbar 

Test Status: Tx mode 

Test Procedure: VBW/RBW>=10 

Sweep time: 500ms 

RBW filter: Gaussian 

Trace detector: RMS 

Trace mode: Max hold 

Sweep points:501 

Measurement mode: continuous sweep 

 

The used modulation shall be D-M3. The analyser shall be set to the settings of 
Table 25 and a measurement shall be started for each offset frequency. The 
EUT shall transmit at least five D-M3 test signal. The peak value shall be 
recorded and the measurement shall be repeated at each offset frequency 
mentioned in Table 24. 

Test Setup: 

 

Equipment Used: Refer to section 5 for details. 

Limit: The Transient Power should not exceed the values given in Table 23 
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Test Data: 

Measurement points: 

offset from centre frequency 
Transient Power (dBm) 

REF 
Limit(dBm) Result 

-0,5 x OCW - 3 kHz 
0,5 x OCW + 3 kHz 
Not applicable for OCW < 25 kHz 

N/A 0 N/A 

-12,5 kHz or -OCW 
whichever is the greater -42.6 0 PASS 

12,5 kHz or OCW 
whichever is the greater -41.4 0 PASS 

-0,5 x OCW - 400 kHz 
 -67.4 -27 PASS 

0,5 x OCW + 400 kHz -63.3 -27 PASS 

-0,5 x OCW -1 200 kHz 
 -89.5 -27 PASS 

0,5 x OCW + 1 200 kHz -88.4 -27 PASS 

Remark: OCW is 17.0kHz per the result of sub clause 6.1.6 
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6.1.8 Adjacent Channel Power 

Test Method: EN 300 220-1 Clause 5.11.3 

Test Requirement: EN 300 220-2 Clause 4.3.7.2 

EUT Operation:  

Ambient: Temp.: 24.0 °C  Humid.: 52 % Press.: 1020 mbar 

Test Status: Tx mode 

Test Procedure: Center frequency: The nominal operating frequency 

RBW=100Hz 

VBW>=3*RBW 

Span:>=5*operating channel width 

Trace detector: RMS 

Trace mode: Max hold 

Test Setup: 

 

Equipment Used: Refer to section 5 for details. 

Limit: Where the operating channel width is less than or equal to 25 kHz, the power in 
the adjacent channels shall not exceed the values given in Table 26 
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Test Data: 

Measurement Conditions  
(in Normal & Extreme) 

Adjacent channel  
ACP Measured 

(dBm) 
Limit 
(dBm) 

Result 

Tnormal  (24°C) Vnorm: 3.0V dc 
+adjacent channel -26.9 

-20 (10µW) PASS 
-adjacent channel -26.8 

Tupper (+55°C) 

after Tx on for 

30 minutes 

Vmax: 3.0V dc 
+adjacent channel -27.5 

-15 (32µW) PASS 
-adjacent channel -27.8 

Vmin:  2.55V dc 
+adjacent channel -28.3 

-15 (32µW) PASS 
-adjacent channel -27.8 

Tlower (-10°C)  

after Tx on for  

1 minute 

Vmax: 3.0V dc 
+adjacent channel -26.9 

-15 (32µW) PASS 
-adjacent channel -26.2 

Vmin: 2.55V dc 
+adjacent channel -27.1 

-15 (32µW) PASS 
-adjacent channel -27.5 

 

 

Measurement Conditions  
(in Normal & Extreme) 

Alternate channel  
ACP Measured 

(dBm) 
Limit 
(dBm) 

Result 

Tnormal  (24°C) Vnorm: 3.0V dc 
+alternate channel -32.6 

-20 (10µW) PASS 
-alternate channel -32.2 

Tupper (+55°C) 

after Tx on for 

30 minutes 

Vmax: 3.0V dc 
+alternate channel -33.2 

-20 (10µW) PASS 
-alternate channel -33.5 

Vmin:  2.55V dc 
+alternate channel -33.6 

-20 (10µW) PASS 
-alternate channel -33.7 

Tlower (-10°C)  

after Tx on for  

1 minute 

Vmax: 3.0V dc 
+alternate channel -31.8 

-20 (10µW) PASS 
-alternate channel -31.9 

Vmin: 2.55V dc 
+alternate channel -32.2 

-20 (10µW) PASS 
-alternate channel -32.5 
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6.1.9 TX behaviour under Low Voltage Conditions 

Test Method: EN 300 220-1 Clause 5.12.3.2 

Test Requirement: EN 300 220-2 Clause 4.3.8.0 

EUT Operation:  

Ambient: Temp.: 20.0 °C  Humid.: 52 % Press.: 105 mbar 

Test Status: Tx mode 

Test Setup: 

 
Equipment Used: Refer to section 5 for details. 

Limit: EN 300 220-2 Clause 4.3.8.2 

 

Test Data: 

Nominal Frequency was: 27.145 MHz 

Test Voltage (V) Test result (MHz) 
Test result (output 
power for relative 

value) 
Limit Result 

Vnorm: 3.0V dc 27.1450 -20.67 dBm( REF) 26.957-27.283MHz PASS 

Vext: 2.4V dc 27.1449 -22.7 dBm 26.957-27.283MHz PASS 

Vext: 2.0V dc 27.1452 -25.9dBm 26.957-27.283MHz PASS 

Vlowest: 0.7V dc  cease function  PASS 

Remark: 

1) No other exceeding any applicable limits were found during the tests 

2) Applied test voltage: reduced from 3V to 0V DC 

 



 

SGS-CSTC Standards Technical Services Co., Ltd. 
Shenzhen Branch 

Report No.: SZEM170400319302 
Page         : 23 of 31 

 

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for 
electronic format documents, subject to Terms and Conditions for Electronic Documents at http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx. Attention is drawn to the limitation of liability, 
indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within 
the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the 
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of 
this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are 
retained for 30 days only. 

 

 

6.1.10 Adaptive Power Control 

Not applicable, since the test applied to transmitter adaptive power control using annex C band AA. Please 

also refer to ETSI EN 300 220-2 V3.1.1 (2017-02) Clause 4.3.9.0. 

 

6.1.11 FHSS equipment 

Not applicable, since the test applied to transmitter with FHSS. Please also refer to ETSI EN 300 220-2 

V3.1.1 (2017-02) Clause 4.3.10 

 

6.1.12 Short term behaviour 

Not applicable, since the test applied to transmitter which operate in bands where Ton and Toff limits are 

specified in annex C band Z, AB, AC. Please also refer to ETSI EN 300 220-2 V3.1.1 (2017-02) Clause 

4.3.11.0 
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6.1.13 Unwanted emissions in the spurious domain 
Test Method: EN 300 220-1 Clause 7.8.2 

Test Requirement: EN 300 220-2 Clause 4.2.2.0 

EUT Operation:  

Ambient: Temp.: 23.0 °C  Humid.: 50 % Press.: 1005 mbar 

Test Status: Tx mode/Rx mode 

Receiver Setup: Frequency range Measuring receiver bandwidth Detector mode 

25MHz-1000MHz 100kHz QP 

1GHz-6GHz 1MHz Peak 
 

Test Setup:  

  
Figure 1. 30MHz to 1GHz                                                          Figure 2. Above 1GHz 

Test Procedure: Below 1GHz test procedure as below:  

1) The EUT was powered ON and placed on a 1.5m high table in the chamber. 

The antenna of the transmitter was extended to its maximum length. 

Modulation mode and the measuring receiver shall be tuned to the frequency 

of the transmitter under test. 

2) The disturbance of the transmitter was maximized on the test receiver display 

by raising and lowering from 1m to 4m the receive antenna and by rotating 

through 360° the turntable. After the fundamental emission was maximized, a 

field strength measurement was made. 

3) Steps 1) and 2) were performed with the EUT and the receive antenna in both 

vertical and horizontal polarization. 

4) The transmitter was then removed and replaced with another antenna. The 

center of the antenna was approximately at the same location as the center of 

the transmitter. 

5) A signal at the disturbance was fed to the substitution antenna by means of a 

non-radiating cable. With both the substitution and the receive antennas 

horizontally polarized, the receive antenna was raised and lowered to obtain a 

maximum reading at the test receiver. The level of the signal generator was 

adjusted until the measured field strength level in step 2) is obtained for this 

set of conditions. 

6) The output power into the substitution antenna was then measured. 

7) Steps 5) and 6) were repeated with both antennas polarized. 

8) Calculate power in dBm by the following formula: 
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ERP(dBm) = Pg(dBm) – cable loss (Db) + antenna gain (dBd) 

where: 

Pg is the generator output power into the substitution antenna. 

Above 1GHz test procedure as below: 

1) Different between above is the test site, change from Semi- Anechoic 

Chamber to fully Anechoic Chamber and receiving antenna is moved from 1m 

to 2m. 

2) Calculate power in dBm by the following formula: 

EIRP(dBm) = Pg(dBm) – cable loss (Db) + antenna gain (dBi) 

EIRP=ERP+2.15dB 

where: 

Pg is the generator output power into the substitution antenna. 

Standby mode test procedure as below: 

1) Below 1GHz test procedure Steps 1) to 8) and Above 1GHz test procedure 1) 

to 2) shall be repeated with the transmitter in the standby condition if this 

option is available. 

Equipment Used: Refer to section 5 for details. 

Limit: Table 11: Spurious domain emission limits 

Frequency 
 

State 

47MHz to 74MHz 
87.5MHz to 118MHz 
174MHz to 230MHz 
470MHz to 862MHz 

Other 
Frequencies 

Below 1000MHz 

Frequencies 
above 1000MHz 

TX mode -54dBm -36dBm -30dBm 

RX and all 

other modes 

-57dBm -57dBm -47dBm 
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Test Data: 

Rx mode 

Maximum Frequency 
Spurious Emission position and 

Level 
Limit Over Limit 

MHz Polarity dBm dBm dB 

40.683 V -81.50  -57 -24.50  

46.978 V -81.01  -57 -24.01  

66.941 V -86.95  -57 -29.95  

161.653 V -83.75  -57 -26.75  

452.436 V -77.83  -57 -20.83  

891.941 V -71.22  -57 -14.22  

32.847 H -80.79  -57 -23.79  

40.683 H -81.92  -57 -24.92  

183.931 H -84.65  -57 -27.65  

253.533 H -82.79  -57 -25.79  

366.640 H -80.32  -57 -23.32  

772.424 H -74.18  -57 -17.18  

 

Tx mode 

Maximum Frequency Spurious Emission Level Limit Over Limit 

MHz Polaxis dBm dBm dB 

54.247 V -58.20  -54 -4.20  

81.395 V -76.11  -36 -40.11  

108.934 V -65.61  -54 -11.61  

135.921 V -54.12  -36 -18.12  

162.250 V -51.12  -36 -15.12  

189.440 H -60.31  -54 -6.31  

54.247 H -65.91  -54 -11.91  

108.934 H -75.13  -54 -21.13  

135.921 H -72.44  -36 -36.44  

162.250 H -70.74  -36 -34.74  

 

Remark: The Radiated Emissions measurement results above 1GHz-range have a margin of at least 10dB. 
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6.2 Receiver Requirements 

 

The EUT (Rx part) belong to Class 2. 

6.2.1 RX Sensitivity 

Not applicable, since the test applied to EUT with polite spectrum access instead of duty cycle where 

permitted by table B.1 in annex B, or table C.1 in annex C or any NRI. Please refer to ETSI EN 300 220-

2 V3.1.1 (2017-02) Clause 4.4.1.0. 
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6.2.2 Blocking  

Test Method: EN 300 220-1 Clause 8.4.2 

Test Requirement: EN 300 220-2 Clause 4.4.2 

EUT Operation:  

Ambient: Temp.: 21.0 °C         Humid.: 54 % Press.: 1005 mbar 

Test Status: Rx mode 

Test setup:  

 

Figure 1 

Equipment Used: Refer to section 5 for details. 

Limit: 

 

Table 15: Limits for receiver blocking 

Requirement 
Receiver category 

1 1.5 2 3 

Blocking at ±2 MHz from OC 
edge fhigh and flow 

≥ -20 

dBm 

≥ -43 

dBm 

≥ -69 

dBm 

≥ -80 

dBm 

Blocking at ±10 MHz from 
OC edge fhigh and flow 

≥ -20 

dBm 

≥ -33 

dBm 

≥ -44 

dBm 

≥ -60 

dBm 

Blocking at ±5 % of Centre 
Frequency or 15 MHz, 

whichever is the greater 

≥ -20 

dBm 

≥ -33 

dBm 

≥ -44 

dBm 

≥ -60 

dBm 
 

Test Data: 

Receiver Category Frequency Offset Value(dBm) Limit(dBm) Result 

2 +2MHz -38.7 -69 Pass 

2 -2MHz -37.5 -69 Pass 

2 +10MHz -31.5 -44 Pass 

2 -10MHz -30.2 -44 Pass 

2 +15MHz -22.4 -44 Pass 

2 -15MHz -23.1 -44 Pass 
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6.2.3 Clear Channel Assessment threshold 

Not applicable, since the test applies to EUT with polite spectrum access instead of duty cycle where 

permitted by table B.1 in annex B, or table C.1 in annex C or any NRI.. Please refer to ETSI EN 300 220-

2 V3.1.1 (2017-02) Clause 4.5.2.0. 

6.2.4 Polite spectrum access timing parameters 

Not applicable, since the test applies to EUT with polite spectrum access instead of duty cycle where 

permitted by table B.1 in annex B, or table C.1 in annex C or any NRI.. Please refer to ETSI EN 300 220-

2 V3.1.1 (2017-02) Clause 4.5.3.1. 

6.2.5 Adaptive Frequency Agility 

Not applicable, since the test applies to EUT with AFA, Please refer to ETSI EN 300 220-2 V3.1.1 (2017-

02) Clause 4.5.4.0. 
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7 Photographs  

7.1 Unwanted emissions in the spurious domain Test Setup 

 

7.2 Spurious Emission of Rx 
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7.3 EUT Constructional Details 
 
Refer to Appendix A - Photographs of EUT Constructional Details for SZEM1704003193CR. 

 
 

 


