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1. Summary 

 

1.1 Test Procedures and Results 

DESCRIPTION OF TEST SECTION NUMBER RESULT 

AC CONDUCTED EMISSIONS TEST 15.207 N/A 
RADIATED EMISSION TEST 15.249(a)/15.209 PASS 

BAND EDGE 15.249(d)/15.205 PASS 
OCCUPIED BANDWIDTH MEASUREMENT 15.215(c) PASS 

ANTENNA REQUIREMENT 15.203 PASS 
 

Note: 

1. PASS: Test item meets the requirement. 

2. Fail: Test item does not meet the requirement. 

3. N/A: Test case does not apply to the test object. 

4. The test result judgment is decided by the limit of test standard. 
 

 

1.2 Information of the Test Laboratory 
 
Shenzhen DL Testing Technology Co., Ltd. 
Add.: 101-201, Comprehensive Building, Tongzhou Electronics Longgang Factory Area, No.1 
Baolong Fifth Road, Baolong Community, Baolong Street, Longgang District, Shenzhen, China 
 

1.3 Measurement Uncertainty 
 

Measurement Uncertainty 
The reported uncertainty of measurement y ± U, where expended uncertainty 
U is based on a standard uncertainty multiplied by a coverage factor of k=2，
providing a level of confidence of approximately 95 %。 
No. Item Uncertainty 
1 Conducted Emission Test ±2.56dB 
2 RF power, conducted ±0.42dB 
3 Spurious emissions, conducted ±2.76dB 
4 All emissions, radiated(<1G) ±3.65dB 
5 All emissions, radiated(>1G) ±4.89dB 
6 Temperature ±0.5°C 
7 Humidity ±2% 
8 6dB Bandwidth ±0.2MHz 
9 Power Spectral Density ±0.3dBm 
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2. General Information 

 
2.1 General Description of EUT 
  

 

 

Equipment: ceiling fan with light 

Model Name: AKCF-001 

Series Model(s): 

AKCF-002, AKCF-003, AKCF-004, AKCF-005, AKCF-006, 
AKCF-007, AKCF-008, AKCF-009, AKCF-010, AKCF-011, 
AKCF-012, AKCF-013, AKCF-014, AKCF-015, AKCF-016, 
AKCF-017, AKCF-018, AKCF-019, KT-8225-500, AKCF-020, 
AKCF-XXX, where "XXX" may be any combination of three  
numerical digits (0-9) 

Model Difference: 
All model's the function, software and electric circuit are the same, 
only the product model named different. Test sample model: 
AKCF-001. 

FCC ID: 2BUM5-AKCF-001 

Antenna Type: PCB antenna 

Antenna Gain: -7.18dBi 

Operation Frequency: 2402MHz 

Number of Channels: 1CH 

Modulation Type: GFSK 

Power Source: DC3V from Battery 

Power Rating: DC3V from Battery 

Note:  
1. For a more detailed features description, please refer to the manufacturer’s specifications 
or the User's Manual. 
2. Antenna gain Refer to the antenna specifications. 
3. The cable loss data is obtained from the supplier. 
4. The test results in the report only apply to the tested sample. 
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2.2 Carrier Frequency of Channels 

 

Operation Frequency each of channel 

Channel Frequency 

1 2402MHz 
 
 
2.3 Operation of EUT during Testing 

 
Operating Mode 
The mode is used: Transmitting mode 

Test Channel: 2402MHz 
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2.4 Description of Test Setup 

 

Operation of EUT during Radiation testing: 

 

 

 

 

 
 

 

Operation of EUT during RF Conducted testing: 

 

 

 

 

 

 

 
 
 

The sample was placed (0.8m below 1GHz, 1.5m above 1GHz) above the ground plane of 3m 
chamber. Measurements in both horizontal and vertical polarities were performed. During the test, each 
emission was maximized by: having the EUT continuously working, investigated all operating modes, 
rotated about all 3 axis (X, Y & Z) and considered typical configuration to obtain worst position, 
manipulating interconnecting cables, rotating the turntable, varying antenna height from 1m to 4m in 
both horizontal and vertical polarizations. The emissions worst-case are shown in Test Results of the 
following pages. The worst case is X position. 

 

 

  

 

EUT 
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2.5 Description of Support Units 
 
The EUT has been tested as an independent unit together with other necessary accessories or 
support units. The following support units or accessories were used to form a representative test 
configuration during the tests. 

Item Equipment Trade Mark Model/Type No. Specification Note 

1 ceiling fan with light N/A AKCF-001 N/A EUT 

      

      

 
Note: 

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. 
3. For conducted measurements (20dB Bandwidth), the antenna of EUT is connected to the test equipment via 

temporary antenna connector, the antenna connector is soldered on the antenna port of EUT, and the temporary 

antenna connector is listed in the Test Instruments. 
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2.6 Measurement Instruments List 
Radiation test, Band-edge test and 6db bandwidth test equipment  

Item Equipment Manufacturer Type No. Serial No. Last calibration Calibrated until

1 Spectrum Analyzer
(9kHz-26.5GHz) 

Agilent E4408B MY50140780 Oct. 25, 2025 Oct. 24, 2026

2 Test Receiver 
(9kHz-7GHz) 

R&S ESRP7 101393 Oct. 25, 2025 Oct. 24, 2026

3 Bilog Antenna 
(30MHz-1GHz) 

R&S VULB9162 00306 Oct. 25, 2025 Oct. 24, 2026

4 Horn Antenna 
(1GHz-18GHz) 

Schwarzbeck BBHA9120D 02139 Oct. 25, 2025 Oct. 24, 2026

5 Horn Antenna 
(18GHz-40GHz) 

A.H. Systems SAS-574 588 Oct. 25, 2025 Oct. 24, 2026

6 Amplifier 
(9KHz-6GHz) 

Schwarzbeck BBV9743B 00153 Oct. 25, 2025 Oct. 24, 2026

7 Amplifier 
(1GHz-18GHz) 

EMEC EM01G8GA 00270 Oct. 25, 2025 Oct. 24, 2026

8 Amplifier 
(18GHz-40GHz) 

Quanjuda DLE-161 97 Oct. 25, 2025 Oct. 24, 2026

9 Loop Antenna 
(9KHz-30MHz) 

Schwarzbeck FMZB1519B 00014 Oct. 25, 2025 Oct. 24, 2026

10 RF cables1 
(9kHz-1GHz) 

ChengYu 966 004 Oct. 25, 2025 Oct. 24, 2026

11 RF cables2 
(1GHz-40GHz) 

ChengYu 966 003 Oct. 25, 2025 Oct. 24, 2026

12 Antenna connector Florida RF Labs N/A RF 01# Oct. 25, 2025 Oct. 24, 2026

13 Power probe KEYSIGHT U2021XA MY55210018 Oct. 25, 2025 Oct. 24, 2026

14 Signal Analyzer 
9kHz-26.5GHz 

Agilent N9020A MY55370280 Oct. 25, 2025 Oct. 24, 2026

15 Test Receiver 
20kHz-40GHz 

R&S ESU 40 100376 Oct. 25, 2025 Oct. 24, 2026

16 D.C. Power Supply LongWei PS-305D 010964729 Oct. 25, 2025 Oct. 24, 2026

Conduction Test equipment 

Item Equipment Manufacturer Type No. Serial No. Last calibration Calibrated until

1 843 Shielded Room ChengYu 843 Room 843 Nov. 05, 2023 Nov. 04, 2026
2 EMI Receiver R&S ESR 101421 Oct. 25, 2025 Oct. 24, 2026
3 LISN R&S ENV216 102417 Oct. 25, 2025 Oct. 24, 2026
4 843 Cable 1# ChengYu CE Cable 001 Oct. 25, 2025 Oct. 24, 2026

Other  

Item Name Manufacturer Model Software version 

1 EMC Conduction Test System FALA EZ_EMC EMC-CON 3A1.1 

2 EMC radiation test system FALA EZ_EMC FA-03A2  

3 RF test system MAIWEI MTS8310 2.0.0.0 

4 RF communication test system MAIWEI MTS8200 2.0.0.0 
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4. Radiated Emission Test 
 
4.1 Radiation Limit 

For unintentional device, according to § 15.109(a), except for Class A digital devices, the field strength of 
radiated emissions from unintentional radiators at a distance of 3 meters shall not exceed the following 
values: 

Frequency 
(MHz) 

Distance 
(Meters) 

Radiated 
(dBμV/m) 

Radiated 
(μV/m) 

0.009-0.490 300 20log 2400/F (kHz) 2400/F (kHz) 
0.490-1.705 30 20log 24000/F (kHz) 24000/F (kHz) 

1.705-30 30 20log 30 30 
30-88 3 40 100 

88-216 3 43.5 150 
216-960 3 46 200 

Above 960 3 54 500 
 

For intentional device, according to § 15.209(a), the general requirement of field strength of radiated 
emissions from intentional radiators at a distance of 3 meters shall not exceed the above table. 

 
4.2 Test Setup 

 
  (1) Radiated Emission Test-Up Frequency Below 30MHz 

 
  (2) Radiated Emission Test-Up Frequency 30MHz~1GHz 
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  (3) Radiated Emission Test-Up Frequency Above 1GHz 

 
 

4.3 Test Procedure 
1. Below 1GHz measurement the EUT is placed on turntable which is 0.8m above ground plane. And above 

1GHz measurement EUT was placed on low permittivity and low tangent turn table which is 1.5m above 
ground plane. 

2. The turntable shall be rotated for 360 degrees to determine the position of maximum emission level. 
3. EUT is set 3m away from the receiving antenna, which is varied from 1m to 4m to find out the highest 

emissions. 
4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance. 
5. And also, each emission was to be maximized by changing the polarization of receiving antenna both 

horizontal and vertical. 
6. Repeat above procedures until the measurements for all frequencies are complete. 
7. The test frequency range from 9KHz to 26GHz per FCC PART 15.33(a). 
 
Note: 
For battery operated equipment, the equipment tests shall be performed using a new battery. 

 
4.4 Test Result 

 
PASS 
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Field strength of fundamental: 
 

Operation Mode: TX CH (2402MHz) 
Antenna polarity: Horizontal 

 

 

 
Remark: Factor = Cable loss + Antenna factor + Attenuator – Preamplifier; Level = Reading + Factor;  
Margin = Limit – Level 
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Antenna polarity: Vertical 

 

 
Remark: Factor = Cable loss + Antenna factor + Attenuator – Preamplifier; Level = Reading + Factor;  
Margin = Limit – Level 
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Below 1GHz Test Results 

 
All modes have been tested, only the worst mode of GFSK Low channel TX is reflected. 
 
Antenna polarity: Horizontal 

 

 
Remark: Factor = Cable loss + Antenna factor + Attenuator – Preamplifier; Level = Reading + Factor; 
Margin = Limit – Level 
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Antenna polarity: Vertical 

 

 
Remark: Factor = Cable loss + Antenna factor + Attenuator – Preamplifier; Level = Reading + Factor; 
Margin = Limit – Level 
 
 

Harmonics and Spurious Emissions 
Frequency Range (9 kHz-30MHz)  

Frequency (MHz) Level@3m (dBμV/m) Limit@3m (dBμV/m) 

-- -- -- 

-- -- -- 

-- --  -- 

-- -- -- 
Note: 1. Emission Level=Reading+ Cable loss+ Antenna factor-Amp factor. 

2. The emission levels are 20 dB below the limit value, which are not reported. It is deemed to comply with the requirement. 
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Above 1GHz Test Results 

 
All the test modes completed for test. Only the worst result was reported as below: 
 
For 1GHz to 18GHz 
 
Antenna polarity: Horizontal 

 

 
Remark: Factor = Cable loss + Antenna factor + Attenuator – Preamplifier; Level = Reading + Factor; Margin = 

Limit – Level 
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Antenna polarity: Vertical 

 

 
Remark: Factor = Cable loss + Antenna factor + Attenuator – Preamplifier; Level = Reading + Factor; Margin = 

Limit – Level 
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For 18GHz to 26GHz 
 
Antenna polarity: Horizontal 

 

 

Remark: Factor = Cable loss + Antenna factor + Attenuator – Preamplifier; Level = Reading + Factor; Margin = 

Limit – Level 
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Antenna polarity: Vertical 

 

 
Remark: Factor = Cable loss + Antenna factor + Attenuator – Preamplifier; Level = Reading + Factor; Margin = 

Limit – Level 
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5. Band Edge 

 
5.1 Limits 

FCC PART 15.249(d) Emissions radiated outside of the specified frequency bands, except for harmonics, 
shall be attenuated by at least 50 dB below the level of the fundamental or to the general radiated emission 
limits in §15.209, whichever is the lesser attenuation. 

 
 
5.2 Test Procedure 

The band edge compliance of RF radiated emission should be measured by following the guidance in ANSI 
C63.10 with respect to maximizing the emission by rotating the EUT, measuring the emission while the EUT 
is situated in three orthogonal planes (if appropriate), adjusting the measurement antenna height and 
polarization etc. Set RBW to 1MHz and VBM to 3MHz to measure the peak field strength and set RBW to 
1MHz and VBW to 10Hz to measure the average radiated field strength. The conducted RF band edge was 
measured by using a spectrum analyzer. Set span wide enough to capture the highest in-band emission 
and the emission at the band edge. Set RBW to 1MHz and VBW to 3MHz, to measure the conducted peak 
band edge. 
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5.3 Test Result 

 

PASS 

 

Radiated Band Edge Test: 

Operation Mode: TX CH Low (2402MHz) 

 

Antenna polarity: Horizontal 

 

 

 

 

Remark: Factor = Cable loss + Antenna factor + Attenuator – Preamplifier; Level = Reading + Factor; 

Margin = Limit – Level 
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Antenna polarity: Vertical 

 

 

 

Remark: Factor = Cable loss + Antenna factor + Attenuator – Preamplifier; Level = Reading + Factor; 

Margin = Limit – Level 
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Operation Mode: TX CH High (2402MHz) 

 

Antenna polarity: Horizontal 

 

 
Remark: Factor = Cable loss + Antenna factor + Attenuator – Preamplifier; Level = Reading + Factor; 

Margin = Limit – Level 
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Antenna polarity: Vertical 

 

 

Remark: Factor = Cable loss + Antenna factor + Attenuator – Preamplifier; Level = Reading + Factor; 

Margin = Limit – Level 
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7. Antenna Requirement 
 

Standard Applicable 
For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator shall be designed 
to ensure that no antenna other than that furnished by the responsible party shall be used with the device.  

 
 

Antenna Connected Construction 
The antenna used in this product is a PCB Antenna, is a permanently attached antenna on the PCB. It 
conforms to the standard requirements. The directional gains of antenna used for transmitting is -7.18dBi. 
 
Antenna 
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8. Test Setup Photos of the EUT 
 

Radiated Emission 
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RF Conducted Emission 
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9. Photos of the EUT 
Reference to the report: ANNEX A of external photos and ANNEX B of internal photos. 

 

 

---------End of test report--------- 
 


