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TEST SUMMARY 

5.1.1 RF OUTPUT POWER 
RESULT: Pass 

5.1.2 POWER SPECTRAL DENSITY 
RESULT: Pass 

5.1.3 DUTY CYCLE, TX-SEQUENCE, TX-GAP 
Not Applicable 

5.1.4 ACCUMULATED TRANSMIT TIME, FREQUENCY OCCUPATION & HOPPING SEQUENCE 
Not Applicable 

5.1.5 HOPPING FREQUENCY SEPARATION 
Not Applicable 

5.1.6 MEDIUM UTILISATION 
Not Applicable 

5.1.7 ADAPTIVITY 
RESULT: Pass 

5.1.8 OCCUPIED CHANNEL BANDWIDTH 
RESULT: Pass 

5.1.9 TRANSMITTER UNWANTED EMISSIONS IN THE OUT-OF-BAND DOMAIN 
RESULT: Pass 

5.1.10 TRANSMITTER UNWANTED EMISSIONS IN THE SPURIOUS DOMAIN 
RESULT: Pass 

5.1.11 RECEIVER SPURIOUS EMISSIONS 
RESULT: Pass 

5.1.12 RECEIVER BLOCKING 
RESULT: Pass 

5.1.13 GEO-LOCATION CAPABILITY 
Not Applicable 

5.2.1 RADIATED EMISSIONS 
RESULT: Pass 

5.2.2 ELECTROSTATIC DISCHARGES 
RESULT: Pass 

5.2.3 RADIO FREQUENCY ELECTROMAGNETIC FIELD 
RESULT: Pass 

5.3.1 HUMAN EXPOSURE TO ELECTROMAGNETIC FIELDS 
RESULT: Pass 
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1. General Remarks 
 

1.1 Complementary Materials 
 
All attachments are integral parts of this test report. This applies especially to the following appendixes: 
Appendix A: Test data 
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2. Test Sites 
 

2.1 Test Facilities 
 
Shenzhen Huaxia Testing Technology Co., Ltd. (CQA) 
Address: 1F., Block A of Tongsheng Technology Building, Huahui Road, Dalang Street, Longhua District, 
Shenzhen, China 
 
Guangdong Huizhou Quality & Measuring Supervision Testing Institute (QMS) 
Address: Quality Supervision & Test Building No.1,Wenhua 2th Road, Jiangbei, Huizhou, Guangdong,  
China 
 

2.2 List of Test and Measurement Instruments 
 
Table 1: List of EMC Test and Measurement Equipment 

Radiated Emission (CQA) 

Equipment Manufacturer Model No. Equipment No. 
Next due cal. 

date 
Horn Antenna R&S HF906 CQA-012 2019-09-25 
Bilog Antenna R&S HL562 CQA-011 2019-09-25 

EMI Test Receiver R&S ESR7 CQA-005 2019-10-27 
Spectrum analyzer R&S FSU26 CQA-038 2019-10-27 

Preamplifier MITEQ 
AFS4-00010300-

18-10P-4 
CQA-035 2019-09-25 

Preamplifier MITEQ 
AMF-6D-

02001800-29-20P 
CQA-036 2019-11-01 

Coax cable 
(9KHz~1GHz) 

CQA RE-low-01 CQA-077 2019-09-25 

Coax cable 
(9KHz~40GHz) 

CQA RE-high-02 CQA-078 2019-09-25 

Electrostatic Discharge (CQA) 

Equipment Manufacturer Model No. Equipment No. 
Next due cal. 

date 
ESD Simulator EM TEST DITO CQA-001 2019-09-24 

RF electromagnetic field (80 MHz to 6000 MHz) (QMS) 

Equipment Manufacturer Model No. Equipment No. 
Next due cal. 

date 
3m Anechoic 

Chamber 
Albatross APC13102-SAC Z-064 2019-11-29 

Signal Generator R&S SMB100A Z-063-01 2020-04-16 
Power amplifier R&S BBA150-BC1000 Z-140 2020-06-01 

Power amplifier R&S 
BBA150-

D200+E200 
Z-144 2020-06-01 

log-periodic 
antenna 

R&S HL046E Z-063-18 2020-04-17 

Stacked Double 
Log-periodic 

Antenna 
Schwarzbeck STLP 9149 Z-063-19 2020-04-17 

Power Meter R&S NRP2 Z-063-06 2020-05-31 
Audio mouth BK BK-4227 Z-063-23 2020-04-18 
Audio Box BK ACO-B0X Z-063-24 2020-04-18 

Audio analyzer R&S UPL Z-063-76 2020-04-18 
 
Table 2: List of Radio Test and Measurement Equipment 

Radio Testing (CQA) 
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Equipment Manufacturer Model No. Equipment No. 
Next due cal. 

date 
Horn Antenna R&S HF906 CQA-012 2019-09-25 
Bilog Antenna R&S HL562 CQA-011 2019-09-25 

EMI Test Receiver R&S ESR7 CQA-005 2019-10-27 
Spectrum analyzer R&S FSU26 CQA-038 2019-10-27 

Preamplifier MITEQ 
AFS4-00010300-

18-10P-4 
CQA-035 2019-09-25 

Preamplifier MITEQ 
AMF-6D-

02001800-29-20P 
CQA-036 2019-11-01 

Universal Radio 
Communication 

Tester 
Rohde & Schwarz CMW500 CQA-022 2019-09-25 

high-low 
temperature 

chamber 
Auchno OJN-9606 CQA-CB2 2019-09-25 

Signal generator ANRITSU MG3692B CQA-019 2019-09-25 
Signal generator R&S SME06 CQA-024 2019-09-25 

Vector signal 
generator 

R&S SMBV100A CQA-039 2019-09-25 

DC power KEYSIGHT E3631A CQA-028 2019-09-25 
RF Control Unit Tonsced JS0806-2 CQA-057 2019-09-25 
Coaxial Cable 
(Above 1GHz) 

CQA N/A C019 2019-09-25 

Coaxial Cable 
(Below 1GHz) 

CQA N/A C020 2019-09-25 

RF Cable 
(9KHz~40GHz) 

CQA N/A C005 2019-09-25 

 

2.3 Uncertainty of Measurement 
 
The value of the measurement uncertainty of each parameter is listed as below: 
 
Table 3: EMC Measurement Uncertainty  

No. Item Measurement Uncertainty 

1 Radiated emission 
±5.12dB (30MHz-1GHz ) 
±4.60dB (1GHz-6GHz ) 

 
Table 4: Radio Measurement Uncertainty  

No. Item Measurement Uncertainty 
1 Radiated spurious emission (Below 1GHz) ±5.12dB 
2 Radiated spurious emission (Above 1GHz) ±4.60dB 
3 Radio Frequency 3×10-8 
4 Duty cycle 0.6 % 
5 Occupied Bandwidth 1.1% 
6 RF conducted power ±0.86dB 
7 RF power density 0.74 
8 Conducted Spurious emissions ±0.86dB 
9 Temperature test 0.8℃ 

10 Humidity test 2.0% 
11 Supply voltages 0.5 % 
12 time 0.6 % 
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3. General Product Information 
 

3.1 Product Function and Intended Use 
 
The EUT is a Smart Photoelectric Smoke Alarm device which supports WiFi functions. 
 

Model Enclosure port Other Remark 
WIFI-302 

 

the same Select to test as master device. 

WIFI-303 

 

the same Due to the enclosure port of device are 
difference, the ESD test item was 
selected for additional test. 

WIFI-301 

 
 
For details refer to user manual and circuit diagram. 
 

3.2 Ratings and System Details 
 
Table 5: Technical Specification 

General Description of EUT 
Product Name: Smart Photoelectric Smoke Alarm 
Model No.: WIFI-302 
Additional Model No.: WIFI-303, WIFI-301 
Rated Voltage: 3Vdc (2 x 1.5Vdc AAA alkaline battery) 
WiFi 
Support Standards: 802.11b/g/n-HT20 
Frequency Range: 2412-2472MHz 
Type of Modulation: CCK, OFDM, QPSK, BPSK, 16QAM, 64QAM 
Quantity of Channels 13 
Channel Separation: 5MHz 
Type of Antenna: PCB Antenna 
Antenna number: 1 
Antenna Gain: 3dBi 
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3.3 Independent Operation Modes 
 
The basic operation modes are: 

A. WiFi Tx mode 
B. WiFi Rx mode 
C. On (WiFi link) 
D. On (Alarm) 
E. Standby 

 

3.4 Noise Generating and Noise Suppressing Parts 
 
Refer to the Circuit Diagram. 
 

3.5 Submitted Documents 
 

- Circuit Diagram - Bill of Material 
- Instruction Manual - Rating Label 
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4. Test Set-up and Operation Modes 
 

4.1 Principle of Configuration Selection 
 
Radio Spectrum: The equipment under test (EUT) was configured at its highest power output in order to 
measure its highest possible radiation and conducted level. The test modes were adapted accordingly in 
reference to the instructions for use. 
 
Emissions: The equipment under test (EUT) was configured to measure its highest possible radiation 
level. The test modes were adapted accordingly in reference to the instructions for use. 
 
Immunity: The equipment under test (EUT) was configured to have its highest possible susceptibility 
against the tested phenomena. The test modes were adapted accordingly in reference to the instructions 
for use. 
 

4.2 Test Environment, Test Channel and Frequency 
 
Table 6: Test environments 

Environment Parameter 
Selected Values During Tests 

Temperature Voltage Relative Humidity 

TNVN 25°C±2°C 3Vdc Ambient 

TLVN 0 °C 3Vdc --- 

THVN 40 °C 3Vdc --- 

 
Table 7: Test channel and frequency 

Mode 
Test Channels 

(MHz) 
Remark 

WiFi 2.4GHz band 
L: 2412 
M: 2442 
H: 2472 

802.11b/g/n-HT20 

 

4.3 Special Accessories and Auxiliary Equipment 
 

Description Manufacturer Model No. Remark 
Router TP-Link TL-WR742N Provide by lab 

 

4.4 Countermeasures to Achieve ERM Compliance 
 
The test sample which has been tested contained the noise suppression parts as described in the Technical 
Construction File (TCF). No additional measures were employed to achieve compliance. 
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5. Test Results 
 

5.1 Radio Test Requirement & Test Suites (EN 300 328) 
 
5.1.1 RF output power 
 
RESULT: Pass 

Test standard : EN 300 328 V2.1.1:2016 
Test Requirement : Clause 4.3.2.2 of EN 300 328 V2.1.1:2016 
Limit : Clause 4.3.2.2.3 of EN 300 328 V2.1.1:2016 
Test suites : Clause 5.4.2 of EN 300 328 V2.1.1:2016 

 
Test Setup 

Date of testing : 2019-08-21 
Test Environment: : Normal and extreme temperature test condition 
Operation mode : A 
Ambient temperature : 24ºC 
Relative humidity : 52% 
Atmospheric pressure : 101kPa 

 
Refer to attached Appendix A for details of test data.
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5.1.2 Power Spectral Density 
 
RESULT: Pass 

Test standard : EN 300 328 V2.1.1:2016 
Test Requirement : Clause 4.3.2.3 of EN 300 328 V2.1.1:2016 
Limit : Clause 4.3.2.3.3 of EN 300 328 V2.1.1:2016 
Test suites : Clause 5.4.3 of EN 300 328 V2.1.1:2016 

 
Test Setup 

Date of testing : 2019-08-21 
Test Environment: : Normal test condition 
Operation mode : A 
Ambient temperature : 24ºC 
Relative humidity : 52% 
Atmospheric pressure : 101kPa 

 
Refer to attached Appendix A for details of test data. 
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5.1.3 Duty Cycle, TX-sequence, TX-gap 
 
Not Applicable 

Test standard : EN 300 328 V2.1.1:2016 
 
Exemption conditions: 

☒ These requirements apply to non-adaptive equipment or to adaptive equipment when operating in a 
non-adaptive mode. The equipment is using wide band modulations other than FHSS.  
 

☐ These requirements do not apply for equipment with a maximum declared RF Output power level of 
less than 10 dBm e.i.r.p. or for equipment when operating in a mode where the RF Output power is less 
than 10 dBm e.i.r.p. 
 
Conclusion: 
The EUT is adaptive equipment and does not support non-adaptive mode, hence this requirement is not 
applicable. 
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5.1.4 Accumulated Transmit time, Frequency Occupation & Hopping Sequence 
 
Not Applicable 

Test standard : EN 300 328 V2.1.1:2016 
 
Exemption conditions: 

☒ These requirements apply to all types of frequency hopping equipment. 
 
Conclusion: 
The EUT is not frequency hopping equipment, hence this requirement is not applicable. 
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5.1.5 Hopping Frequency Separation 
 
Not Applicable 

Test standard : EN 300 328 V2.1.1:2016 
 
Exemption conditions: 

☒ These requirements apply to all types of frequency hopping equipment. 
 
Conclusion: 
The EUT is not frequency hopping equipment, hence this requirement is not applicable.
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5.1.6 Medium Utilisation 
 
Not Applicable 

Test standard : EN 300 328 V2.1.1:2016 
 
Exemption conditions: 

☒ This requirement does not apply to adaptive equipment unless operating in a non-adaptive mode.  
 

☐ This requirement does not apply for equipment with a maximum declared RF Output power level of less 
than 10 dBm e.i.r.p. or for equipment when operating in a mode where the RF Output power is less than 
10 dBm e.i.r.p. 
 
Conclusion: 
The EUT is adaptive equipment and does not support non-adaptive mode, hence this requirement is not 
applicable. 
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5.1.7 Adaptivity 
 
RESULT: Pass 

Test standard : EN 300 328 V2.1.1:2016 
Test Requirement : Clause 4.3.2.6 of EN 300 328 V2.1.1:2016 

Limit : 
Clause 4.3.2.6.3.2 of EN 300 328 V2.1.1:2016 
Clause 4.3.2.6.4.2 of EN 300 328 V2.1.1:2016 

Test suites : Clause 5.4.6 of EN 300 328 V2.1.1:2016 
 
Test Setup 

Date of testing : 2019-08-21 
Test Environment: : Normal test condition 
Operation mode : A 
Ambient temperature : 24ºC 
Relative humidity : 52% 
Atmospheric pressure : 101kPa 

 
Refer to attached Appendix A for details of test data. 
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5.1.8 Occupied Channel Bandwidth 
 
RESULT: Pass 

Test standard : EN 300 328 V2.1.1:2016 
Test Requirement : Clause 4.3.2.7 of EN 300 328 V2.1.1:2016 
Limit : Clause 4.3.2.7.3 of EN 300 328 V2.1.1:2016 
Test suites : Clause 5.4.7 of EN 300 328 V2.1.1:2016 

 
Test Setup 

Date of testing : 2019-08-21 
Test Environment: : Normal test condition 
Operation mode : A 
Ambient temperature : 24ºC 
Relative humidity : 52% 
Atmospheric pressure : 101kPa 

 
Refer to attached Appendix A for details of test data. 
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5.1.9 Transmitter unwanted emissions in the out-of-band domain 
 
RESULT: Pass 

Test standard : EN 300 328 V2.1.1:2016 
Test Requirement : Clause 4.3.2.8 of EN 300 328 V2.1.1:2016 
Limit : Clause 4.3.2.8.3 of EN 300 328 V2.1.1:2016 
Test suites : Clause 5.4.8 of EN 300 328 V2.1.1:2016 

 
Test Setup 

Date of testing : 2019-08-21 
Test Environment: : Normal test condition 
Operation mode : A 
Ambient temperature : 24ºC 
Relative humidity : 52% 
Atmospheric pressure : 101kPa 

 
Refer to attached Appendix A for details of test data. 
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5.1.10 Transmitter unwanted emissions in the spurious domain 
 
RESULT: Pass 

Test standard : EN 300 328 V2.1.1:2016 
Test Requirement : Clause 4.3.2.9 of EN 300 328 V2.1.1:2016 
Limit : Clause 4.3.2.9.3 of EN 300 328 V2.1.1:2016 
Test suites : Clause 5.4.9 of EN 300 328 V2.1.1:2016 

 
Test Setup 

Date of testing : 2019-08-28 
Test Environment: : Normal test condition 
Operation mode : A 
Ambient temperature : 25ºC 
Relative humidity : 50% 
Atmospheric pressure : 101kPa 

 
Refer to attached Appendix A for details of test data. 
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5.1.11 Receiver spurious emissions 
 
RESULT: Pass 

Test standard : EN 300 328 V2.1.1:2016 
Test Requirement : Clause 4.3.2.10 of EN 300 328 V2.1.1:2016 
Limit : Clause 4.3.2.10.3 of EN 300 328 V2.1.1:2016 
Test suites : Clause 5.4.10 of EN 300 328 V2.1.1:2016 

 
Test Setup 

Date of testing : 2019-08-28 
Test Environment: : Normal test condition 
Operation mode : B 
Ambient temperature : 25ºC 
Relative humidity : 50% 
Atmospheric pressure : 101kPa 

 
Refer to attached Appendix A for details of test data.
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5.1.12 Receiver Blocking 
 
RESULT: Pass 

Test standard : EN 300 328 V2.1.1:2016 
Test Requirement : Clause 4.3.2.11 of EN 300 328 V2.1.1:2016 
Limit : Clause 4.3.2.11.4 of EN 300 328 V2.1.1:2016 
Test suites : Clause 5.4.11 of EN 300 328 V2.1.1:2016 

 
Test Setup 

Date of testing : 2019-08-29 
Test Environment: : Normal test condition 
Operation mode : B 
Ambient temperature : 25ºC 
Relative humidity : 50% 
Atmospheric pressure : 101kPa 

 
Refer to attached Appendix A for details of test data. 
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5.1.13 Geo-location capability 
 
Not Applicable 

Test standard : EN 300 328 V2.1.1:2016 
 
Conclusion: 
Where implemented by the manufacturer. 
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5.2 EMC Requirement & Test Suites 
 
5.2.1 Radiated Emissions 
 
RESULT: Pass 

Test standard : EN 301 489-1 V2.2.1: 2019 
  EN 301 489-17 V3.2.0: 2017 
Frequency range : 30-6000MHz 
Classification : Class B 
Limits : Clause 8.2.3 of EN 301 489-1 V2.2.1: 2019 

Kind of test site : 
3m Semi-Anechoic Chamber (below 1GHz) 
3m Anechoic Chamber (above 1GHz) 

Tested Port : Enclosure 
 
Test setup 

Date of testing : 2019-08-29 
Input Voltage : Battery operated 
Operation mode : C, D, E 
Ambient temperature : 24ºC 
Relative humidity : 51% 
Atmospheric pressure : 101kPa 

 
Refer to attached Appendix A for details of test data. 
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5.2.2 Electrostatic Discharges 
 
RESULT: Pass 

Test Standard : EN 301 489-1 V2.2.1: 2019 
  EN 301 489-17 V3.2.0: 2017 
  EN 50130-4: 2011 
Basic Standard : EN 61000-4-2: 2009 

Test level : 
Contact discharge: ± 2.0kV, ± 4.0kV, ± 6.0kV 
Air discharge: ± 2.0kV, ± 4.0kV, ± 8.0kV 

Test Ports : Enclosure port 
Performance criterion : Clause 6 of EN 301 489-17 
  Clause 9.4 of EN 50130-4 

 
Test Setup 

Date of testing : 2019-08-26 
Input Voltage : Battery operated 
Operation mode : C, D, E 
Ambient temperature : 24ºC 
Relative humidity : 51% 
Atmospheric pressure : 101kPa 

 
Table 8: Test result of Electrostatic Discharges 

Discharge 
Type 

Test Voltage Location Result Remark 

Contact ± 2.0kV, ± 4.0kV, ±6.0kV 
HCP 

PASS EUT operated as 
intended, no 

degradation of 
function 

VCP 
Conducted Enclosure 

Air ± 2.0kV, ± 4.0kV, ± 8.0kV 
Non-conducted 

Enclosure PASS 
Slot 
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5.2.3 Radio Frequency Electromagnetic Field 
 
RESULT: Pass 

Test standard : EN 301 489-1 V2.2.1: 2019 
  EN 301 489-17 V3.2.0: 2017 
  EN 50130-4: 2011 
Basic standard : EN 61000-4-3: 2006+A1: 2008+A2: 2010 

Test level : 

3V/m, (unmodulated, rms) for EN 301 489-1 
10V/m, (unmodulated, rms) for EN 50130-4 
80% AM by a sinusoidal signal of 1kHz for EN 301 489-1, EN 
50130-4 
1Hz (0.5 s ON, 0.5 s OFF) Pulse modulation for EN 50130-4 
80MHz to 6000MHz for EN 301 489-1/-17 
80MHz to 2700MHz for EN 50130-4 

Test Ports : Enclosure port 
Performance criterion : Clause 6 of EN 301 489-17 
  Clause 10.4 of EN 50130-4 

 
Test Setup 

Date of testing : 2019-08-28 
Input Voltage : Battery operated 
Operation mode : C, D, E 
Ambient temperature : 23.2ºC 
Relative humidity : 52% 
Atmospheric pressure : 101kPa 

 
Table 9: Test result of Radio Frequency Electromagnetic Field for EN 301 489-1 

Test Frequency 
Band 

Polarity Test Level Location Result Remark 

80MHz – 1000MHz 
Vertical / 
Horizontal 

3V/m 

Front PASS EUT operated as 
intended, no 

degradation of 
function 

Rear PASS 
Left PASS 

Right PASS 

1000MHz – 
6000MHz 

Vertical / 
Horizontal 

3V/m 

Front PASS EUT operated as 
intended, no 

degradation of 
function 

Rear PASS 
Left PASS 

Right PASS 
 
Table 10: Test result of Radio Frequency Electromagnetic Field for EN 50130-4 

Test Frequency 
Band 

Polarity Test Level Location Result Remark 

80MHz – 1000MHz 
Vertical / 
Horizontal 

10V/m 

Front PASS EUT operated as 
intended, no 

degradation of 
function 

Rear PASS 
Left PASS 

Right PASS 

1000MHz – 
2700MHz 

Vertical / 
Horizontal 

10V/m 

Front PASS EUT operated as 
intended, no 

degradation of 
function 

Rear PASS 
Left PASS 

Right PASS 
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5.3 Safety Human Exposure 
 
5.3.1 Human Exposure to Electromagnetic Fields 
 
RESULT: Pass 

Test standard : EN 62311 
 
5.3.1.1 RF Exposure Requirement 
 

Reference levels for electric, magnetic and electromagnetic fields 

 
 
5.3.1.2 Test Result 
 
Assumed used distance from EUT to Human, 20 cm separation distance warning is required. In this 
section, the power density at 20 cm location is calculated to examine if it is lower than the limit.  
 
According to the output power measurement result, calculated the Maximum Electric Field by formula. 
 

dPGE /30 , where 

E = of Electric Field in V/m 
P = Peak RF output power in W 
G = antenna gain in linear scale 
d = distance between observation point and radiating structure in m (here: 0.2m) 
 

Maximum Antenna Gain 
(dBi) 

Mode 
Measured maximum 

e.i.r.p (W) 
Maximum Electric 

Field(V/m) 
Limit of Electric 

Field(V/m) 
3dBi 802.11b 0.052(17.19dBm) 6.27 <61 
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6. Photographs of the Test Set-Up 
 

Photograph 1: Setup for Radiated Spurious Emissions, below 1GHz 

 
 

Photograph 2: Setup for Radiated Spurious Emissions, above 1GHz 
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Photograph 3: Setup for Radio Conducted Test 

 
 

Photograph 4: Setup for Radio Conducted Test, extreme temperature test condition 
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Photograph 5: Setup for Radiated emissions, below 1GHz 

 
 

Photograph 6: Setup for Radiated emissions, above 1GHz 
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Photograph 7: Setup for Electrostatic Discharges 

 
WIFI-302 

 
 

WIFI-301 
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WIFI-303 

 
 

Photograph 8: Setup for Radio Frequency Electromagnetic Field, below 1GHz 
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Photograph 9: Setup for Radio Frequency Electromagnetic Field, above 1GHz 
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