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1. SUMMARY OF TEST RESULTS
Test procedures according to the technical standards:
KDB 558074 D01 15.247 Meas Guidance v05r02

FCC Part 15.247,Subpart C

Standard
Section Test Item Judgment Remark

15.207 Conducted Emission PASS --

15.247(a)(1) Hopping Channel Separation PASS --

15.247 (b)(1) Output Power PASS --

15.209 Radiated Spurious Emission PASS --

15.247(d) Conducted Spurious & Band Edge
Emission PASS --

15.247(a)(1 )(iii) Number of Hopping Frequency PASS --

15.247(a)(1)(iii) Dwell Time PASS --

15.247(a)(1) 20dB Bandwidth
99% Bandwidth PASS --

15.205 Restricted bands of operation PASS --

Part 15.247(d)/part
15.209(a) Band Edge Emission PASS --

15.203 Antenna Requirement PASS --

NOTE:
(1)” N/A” denotes test is not applicable in this Test Report
(2) All tests are according to ANSI C63.10-2013
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PASS15.207 Conducted Emission

15.247(a)(1) PASSHopping Channel Separation

PASS15.247 (b)(1) Output Power

15.209 PASSRadiated Spurious Emission

Conducted Spurious&Band Edge15.247(d) PASS --Emission
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1.1 TEST FACTORY

Company Name: Flux Compliance Service Laboratory

Address: Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye
West Road Hi-Tech Industrial, Song shan lake Dongguan

Telephone: +86-769-27280901

Fax: +86-769-27280901

Laboray Accreditations

FCC Test Firm Registration Number: 514908
CNAS Number： L15566
Designation number：CN0127
A2LA accreditation number：5545.01
ISED Number：25801

1.2 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 RF output power, conducted ±0.71dB

2 Unwanted Emissions, conducted ±2.988 dB

3 Conducted Emission (9KHz-150KHz) ±4.13 dB

4 All emissions radiated (9KHz -30MHz) ±3.1 dB

5 Conducted Emission (150KHz-30MHz) ±4.74 dB

6 All emissions,radiated(<1G) 30MHz-1000MHz ±5.2 dB

7 All emissions,radiated 1GHz -18GHz ±4.66 dB

8 All emissions,radiated 18GHz -40GHz ±4.31 dB
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1.2 MEASUREMENT UNCERTAINTY
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2. GENERAL INFORMATION

2.1 GENERAL DESCRIPTION OF THE EUT

Product Name bluetooth dac amplifier

Trade Name N/A

Model Name HA10

Series Model Refer to 1 page of the report

Model Difference

The above product with same circuit, PCB layout, electrical
parts, materials and wiring structures, the materials of
decorative accessories is same, For the product appearance
difference, the size is the same, but the color of the product is
different

Channel List Please refer to the Note 2.

Operation frequency 2402MHz-2480MHz

Modulation: GFSK

Channel number 79 CH

Transmitter rate: 1MHz

Power Supply Input:(USB):5V DC 1A

Battery DC 3.7V 1700mAh

Report number FCS202207175W01

Hardware version number V1.0

Software version number V1.0

Connecting I/O Port(s) Please refer to the User's Manual

Note:
1. For a more detailed features description, please refer to the manufacturer’s specifications or the
User's Manual.
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2.

3. Table for Filed Antenna

Ant. Brand Model
Name Antenna Type Connector Gain (dBi) NOTE

1 NA N/A PCB
Antenna N/A 1.0 Antenna
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2.
Frequency FrequencyFrequencyChannelFrequency ChannelChannelChannel

61- 2422MHz 2462MHz2442MHz2402MHz 4121
2 42 2443MHz2423MHz2403MHz 6222 2463MHz：：。：：

7959 2480MHz2460MHz2440MHz2420MHz 3919
2461MHz604020 2441MHz2421MHz

3.Table for Filed Antenna
ModelAnt. NOTEGain (dBi)ConnectorlAntenna TypeBrand Name
PCB- 1.0 AntennaN/ANA N/A Antenna
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2.2 BLOCK DIGRAM SHOWING THE CONFIGURATION OF SYSTEM TESTED
During testing channel & power controlling software provided by the customer was used to control
the operating channel as well as the output power level. The RF output power selection is for the
setting of RF output power expected by the customer and is going to be fixed on the firmware of
the final end product.

Block diagram of EUT configuration for test

Test software: the

The test softeware was used to control EUT work in continuous TX mode, and select test channel,
Wireless mode as below table

No. Test model descrption

1 Low channel GFSK

2 Middle channel GFSK

3 High channel GFSK

4 Hopping GFSK

Note:
1. All the test modes can be supply by battery, only the result of the worst case recorded in the report.

GFSK mode is worst mode.
2. For radiated emission, 3 axis were chosen for testing for each applicable mode.
3. The EUT used fully charge battery when tested.
4. During the test, the dutycycle>98%, the test voltage was tuned from 85% to 115% of the
Nominal rate supply votage, and found that the worst case was the nominal rated supply condition, So
the report just shows that condition’s data

EUT
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2.2 BLOCK DIGRAM SHOWING THE CONFIGURATION OF SYSTEM TESTED
During testing channel & power controlling software provided by the customer was used to control
the operating channel as well as the output power level. The RF output power selection is for the
setting of RF output power expected by the customer and is going to be fixed on the firmware of
the final end product.

Block diagram of EUT configuration for test

EUT

Test oftware: the
 FCC Assist1.0.2.2
The test softeware was used to control EUT work in continuous TXmode,and select test channel,
Wireless mode as below table
No Test model descrption
1 Low channel GFSK
2 Middle channel GFSK
3 High channel GFSK
4 Hopping GFSK
Note:
1. All the test modes can be supply by battery,only the result of the worst case recorded in the report.
GFSK mode is worst mode.
2. For radiated emission,3 axis were chosen for testing for each applicable mode.
3. The EUT used fully charge battery when tested.
4. During the test, the dutycycle>98?he test voltage was tuned from 85to 115of the
Nominal rate supply votage,and found that the worst case was the nominal rated supply condition,So
the report just shows that condition's data
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2.3 DESCRIPTION OF NECESSARY ACCESSORIES AND 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.

Necessary accessories

Item Equipment Mfr/Brand Model/Type No. Serial
No. Note

1 Adapter XIOAMI MDY-11-EB N/A
this adapter is
for testing only

in repor

Support units

Item Equipment Mfr/Brand Model/Type No. Serial
No. Note

N/A N/A N/A N/A N/A N/A

Note:

(1) The support equipment was authorized by Declaration of Confirmation.
(2) For detachable type I/O cable should be specified the length in cm in『Length』column.
(3) “YES” is means “shielded” “with core”; “NO” is means “unshielded” “without core”.
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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.

Necessary accessories
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in repor

Support units
SerialEquipment Mf/Brand NoteModel/Type Notem No.
N/AN/AN/AN/AN/AN/A

Note:
(1) The support equipment was authorized by Declaration of Confirmation.
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2.4 EQUIPMENTS LIST

Radiation Test equipment
Kind of Equipment Manufacturer Type No. Company No. Last calibration Calibrated until

EMI Test Receiver R&S ESRP 3 FCS-E001 2022.02.10 2023.02.09

Signal Analyzer R&S FSV40-N FCS-E012 2022.02.10 2023.02.09

Active loop Antenna ZHINAN ZN30900C FCS-E013 2022.02.10 2023.02.09

Bilog Antenna SCHWARZBECK VULB 9168 FCS-E002 2022.02.10 2023.02.09

Horn Antenna SCHWARZBECK BBHA 9120D FCS-E003 2022.02.10 2023.02.09

SHF-EHF Horn
Antenna (18G-40GHz) A-INFO LB-180400-KF FCS-E018 2022.02.10 2023.02.09

Pre-Amplifier(0.1M-3G
Hz) EMCI EM330N FCS-E004 2022.02.10 2023.02.09

Pre-Amplifier
(1G-18GHz) N/A TSAMP-0518SE FCS-E014 2022.02.10 2023.02.09

Pre-Amplifier
(18G-40GHz) TERA-MW TRLA-0400 FCS-E019 2022.02.10 2023.02.09

Temperature &
Humidity HTC-1 victor FCS-E005 2022.02.10 2023.02.09

Testing Software EZ-EMC(Ver.STSLAB 03A1 RE)

Conduction Test equipment
Kind of Equipment Manufacturer Type No. Company No. Last calibration Calibrated until

EMI Test Receiver R&S ESPI FCS-E020 2022.02.10 2023.02.09

LISN R&S ENV216 FCS-E007 2022.02.10 2023.02.09

LISN ETS 3810/2NM FCS-E009 2022.02.10 2023.02.09

Temperature &

Humidity
HTC-1 victor FCS-E008

2022.02.10 2023.02.09

Testing Software EZ-EMC(Ver.EMC-CON 3A1.1)

RF Connected Test
Kind of Equipment Manufacturer Type No. Company No. Last calibration Calibrated until

MXA SIGNAL
Analyzer Keysight N9020A FCS-E015 2022.02.10 2023.02.09

Spectrum Analyzer Agilent E4447A MY50180039 2022.02.10 2023.02.09

Spectrum Analyzer R&S FSV-40 101499 2022.02.10 2023.02.09

Power Sensor Agilent UX2021XA FCS-E021 2022.02.10 2023.02.09

Testing Software EZ-EMC(Ver.STSLAB 03A1 RE)
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2.4 EQUIPMENTSLIST

Radiation Test equipment
Type No. Last calibration Ccalibrated untilCompany No.ManufacturerKind of Equipment
ESRP 3 2023.02.09R&S 2022.02.10FCS-E001EMI Test Receiver

2022.02.10R&S FCS-E012 2023.02.09FSV40-NSignal Analyzer
2022.02.10ZHINAN FCS-E013Active loop Antenna 2023.02.09ZN30900C

Bilg Antenna 2023.02.092022.02.10FCS-E002VULB 9168SCHWARZBECK
SCHWARZBECKHorn Antenna BBHA 9120D 2023.02.092022.02.10FCS-E003

SHF-EHF Horn AINFO 2023.02.092022.02.10FCS-E018LB-180400-KFAntenna(18G-40GHz)
Pre-Amplifier(0.1M-3G EM33ON FCS-E004EMCI 2023.02.092022.02.10Hz)
Pre-Amplifier N/A FCS-E014TSAMP-0518SE 2023.02.092022.02.10(1G-18GHz)
Pre-Amplifier 2023.02.092022.02.10TERA-MW FCS-E019TRLA-0400(18G-40GHz)
Temperature & 2023.02.09HTC-1 victor FCS-E005 2022.02.10Humidity
Testing Software EZ-EMC(Ver.STSLAB 03A1 RE)

Conduction Test equipment

Type No. Calibrated untilCompany No.Kind of Equipment Manufacturer Last calibration

2023.02.09FCS-E020ESPIR&S 2022.02.10EMI Test Receiver
2023.02.09R&SLISN ENV216 2022.02.10FCS-E007

ETsLISN 2023.02.092022.02.103810/2NM FCS-E009
Temperature & 202302.092022.02.10HTC-1 FCS-E008victorHumidity
Testing Software EZ-EMC(Ver.EMC-CON 3A1.1)

RF Connected Test
Type No. Calibrated untilCompany No.ManufacturerKind of Equipment Last calibration

MXA SIGNAL 2022.02.10 2023.02.09N9020AKeysight FCS-E015Analyzer
E47ASpectrum Analyzer 2023.02.092022.02.10MY50180039Agilent

2023.02.092022.02.10R&S FSV-40Spectrum Analyzer 101499
FCS-E021Agilent 2023.02.09UX2021XAPower Sensor 2022.02.10

Testing Software EZ-EMC(Ver.STSLAB03A1 RE)
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3 CONDUCTED EMISSION MEASUREMENT

3.1 LIMIT
Operating frequency band. In case the emission fall within the restricted band specified on Part
207(a) limit in the table below has to be followed.

FREQUENCY (MHz)
Conducted Emissionlimit (dBuV)

Quasi-peak Average

0.15 -0.5 66 - 56 * 56 - 46 *

0.50 -5.0 56.00 46.00

5.0 -30.0 60.00 50.00

Note:
(1) The tighter limit applies at the band edges.
(2) The limit of " * " marked band means the limitation decreases linearly with the logarithm of the

frequency in the range.

3.2 TEST PROCEDURE
The following table is the setting of the receiver

Receiver Parameters Setting

Attenuation 10 dB

Start Frequency 0.15 MHz

Stop Frequency 30 MHz

IF Bandwidth 9 kHz

a. The EUT was 0.8 meters from the horizontal ground plane and 0.4 meters from the vertical
ground plane with EUT being connected to the power mains through a line impedance
stabilization network (LISN). All other support equipments powered from additional LISN(s).
The LISN provide 50 Ohm/ 50uH of coupling impedance for the measuring instrument.

b. Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back
and forth in the center forming a bundle 30 to 40 cm long.

c. I/O cables that are not connected to a peripheral shall be bundled in the center. The end of the
cable may be terminated, if required, using the correct terminating impedance. The overall
length shall not exceed 1 m.

d. LISN at least 80 cm from nearest part of EUT chassis.
e. For the actual test configuration, please refer to the related Item –EUT Test Photos.
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Note:
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3.2 TEST PROCEDURE
The following table is the setting of the receiver

SettingReceiver Parameters
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30 MHzStop Frequency
9kHzIF Bandwidth

a. The EUT was 0.8 meters from the horizontal ground plane and 0.4 meters from the vertical
ground plane with EUT being connected to the power mains through a line impedance
stabilization network (LISN). All other support equipments powered from additional LISN(s).
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cable may be terminated, if required,using the correct terminating impedance. The overall
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3.3 TEST SETUP
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3.3 TEST SETUP
Vertlcal Rcfercncc

Test RccelverGround Plane

EUT  n n n a
了。。“工40cm

80cm
LiSN]

Horizontal Reference
Ground Plane

Note: 1.Support unit were connecled to second LISN.

2.Both of LISNs (AMN} are 80 cm from EUT and at least 80

from other urnits and other metal plane

Flux Compliance Service Laboratory
Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan

htg/www.FCS-lab.comTel: 769-27280901 Faxe769-27280901



Page 15 of 47 Report No.: FCS202207175W01

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
Tel: 769-27280901 Fax:769-27280901 http://www.FCS-lab.com

3.4 TEST RESULTS

Temperature: 25℃ Relative Humidity: 50%

Test Mode: GFSK(worst mode) Test Voltage: DC 5V by adapter

Result: L Result: Pass

No. Frequency Reading Correct Result Limit Margin Remark

(MHz) (dBuV) Factor(dB) (dBuV) (dBuV) (dB)

1 0. 1995 38.28 9.53 47.81 63.63 15.82 QP

2 0. 1995 22.37 9.53 31.90 53.63 21.73 AVG

3 0.2760 42.47 9.54 52.01 60.94 8.93 QP

4 0.2760 10.89 9.54 20.43 50.94 30.51 AVG

5 0.4155 46.29 9.55 55.84 57.54 1.70 QP

6 0.4155 10.94 9.55 20.49 47.54 27.05 AVG

7 0.5909 37.55 9.56 47. 11 56.00 8.89 QP

8 0.5909 6.78 9.56 16.34 46.00 29.66 AVG

9 0.9104 27.55 9.57 37. 12 56.00 18.88 QP

10 0.9104 2.67 9.57 12.24 46.00 33.76 AVG

11 7.5030 26.96 9.75 36.71 60.00 23.29 QP

12 7.5030 15.05 9.75 24.80 50.00 25.20 AVG
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3.4 TEST RESULTS

50%25℃ Relative Humidity:Temperature:
Test Voltage: DC 5V by adapterTest Mode: GFSK(worst mode)

Result PassResult，一
90.0
80
当

FCt Pak15Class B Conduction(QP)。 》9 ConductionfAVIFCQ Pa

写爹乏
当 7小h 字子字

20 peak
1 AvG。
-10
-20
-30
0.150 3000MH0800 5.000.500

Reading？ MarginLimit RemarkResultFrequency Correct
(MHz) (dB)(dBuV) (dBuV) (dBuV)Factor(dB)

QP1 63.6338.28 15.8247.819.530.1995
AVG2 21.7353.6322.370.1995 31.909.53
QP3 8.9360.9452.019.5442.470.2760
AVG4 20.43 50.94 30.519.540.2760 10.89
QP5 57.5455.840.4155 1.709.5546.29
AVG6 9.550.4155 20.49 47.5410.94 27.05
QPZ 0.5909 8.8956.0047.119.5637.55
AVG8 46.0016.349.560.5909 6.78 29.66
QP9 37.12 56.009.5727.55 18.880.9104
AVG2.6710 46.0012.249.570.9104 33.76
QP60.0036.719.7511 23.2926.967.5030
AVG12 15.05 24.807.5030 25.209.75 50.00
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Temperature: 25℃ Relative Humidity: 50%

Test Mode: GFSK(worst mode) Test Voltage: DC 5V by adapter

Result: N Result: Pass

No. Frequency Reading Correct Result Limit Margin Remark

(MHz) (dBuV) Factor(dB) (dBuV) (dBuV) (dB)

1 0. 1770 53.38 9.52 62.90 64.63 1.73 QP

2 0. 1770 17.42 9.52 26.94 54.63 27.69 AVG

3 0.3030 42. 11 9.54 51.65 60. 16 8.51 QP

4 0.3030 13.92 9.54 23.46 50. 16 26.70 AVG

5 0.4830 30.53 9.56 40.09 56.29 16.20 QP

6 0.4830 8.76 9.56 18.32 46.29 27.97 AVG

7 0.8744 27.45 9.57 37.02 56.00 18.98 QP

8 0.8744 8.04 9.57 17.61 46.00 28.39 AVG

9 7.8270 27. 16 9.76 36.92 60.00 23.08 QP

10 7.8270 16.61 9.76 26.37 50.00 23.63 AVG

11 20.8050 24.93 9.84 34.77 60.00 25.23 QP

12 20.8050 11.06 9.84 20.90 50.00 29. 10 AVG

Remark:
1. All readings are Quasi-Peak and Average values
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50%25℃Temperature: Relative Humidity:
Test Voltage: DC 5V by adapterGFSK(worst mode)Test Mode:

N PassResultResult:
90.0_
80
当

FCt Pat15 Claes β Conduction(QP)图
日 FCQ Pa ConductionfAV

古 ：中
1

中 字大评大

当 10 peak号 AV6G10。
-10
-20
-30

730.0000.150 5000(MHz0.8000.500
MarginReading RemarkLimitResultNo. Frequency Correct
(dB)(MHz) (dBuV)(dBuV)(dBuV Factor(dB)
QP1.7362.90 64.639.520.1770 53.38人 AVG2 27.690.1770 54.6326.949.5217.42
QP3 8.5151.659.540.3030 60.1642.11
AVG4 9.54 50.16 26.7013.92 23.460.3030
QP5 30.53 16.2056.290.4830 40.099.56
AVG46.2918.32 27.970.4830 9.568.76、6
QP了 56.0037.0227.45 18.989.570.8744
AVG8 28.3917.619.578.04 46.000.8744
QP9 60.009.767.8270 23.0836.9227.16
AVG50.009.7610 23.637.8270 26.3716.61
QP25.2360.0011 24.93 9.84 34.7720.8050
AVG12 20.8050 50.0020.90 29.109.8411.06

Remark:
1. All readings are Quasi-Peak and Average values
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4. 20 DB BANDWIDTH
4.1 Limit

4.2 Test Procedure
(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.

(2) Set the spectrum analyzer as follows

RBW: 30kHz

VBW: 100kHz

Detector Mode: Peak

Sweep time: auto

Trace mode Max hold

(3) Allow the trace to stabilize, measure the maximum width of the emission that is constrained by the

frequencies associated with the two outermost amplitude points (upper and lower frequencies) that are

attenuated by 6 dB relative to the maximum level measured in the fundamental emission

4.3 Test setup

4.4 Test results

TestMode Channel (MHz) 20dB Bandwidth (MHz) Verdict

Lowest 2402MHz 0.837 Pass
Middle 2441MHz 0.825 Pass

Highest 2480MHz 0.830 Pass
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4.20 DB BANDWIDTH
4.1 Limit

FCC Part15(15.247),Subpart C

Section Limi Frequency Range (MHz)Testtem

240-2483.5NA20dB bandwidth15.247a(1)

4.2 Test Procedure
(1)Connect EUT's antenna output to spectrum analyzer by RF cable.

(2) Set the spectrum analyzer as follows

RBW: 30kHz
VBW: 100kHz

PeakDetector Mode:
Sweep time: auto
Trace mode Max hold
(3)Allow the trace to stabilize, measure the maximum width of the emission that is constrained by the

frequencies associated with the two outermost amplitude points (upper and lower frequencies) that are
attenuated by 6 dB relative to the maximum level measured in the fundamental emission

4.3 Test setup

o每

EUTrSpectrum Analyzer

4.4 Test results

VerdictTestMode Channel (MHz) 20dB Bandwidth (MHz)
0.837 Pass2402MHzLowest
0.825 Pass2441MHzMidle
0.830 PassHighest 2480MHz
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4.5 Original Test Data
Low

Middle
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4.5 Original Test Data
LOW

Kevinht Spetnumkoyg-0cpkd前W 晶
0:0:l]PJl29.22SENSsE判要

Freq2.40200000GHZ Radlo Std: NoneCenter Freq: 2.402000 OH2Center
牙三量古古Trig: Fre Run Radio Device;BTs明FGainL ow #Atten;36 dB

Ret 20.00 dBm10 dEBJdv
Log
100o-a ot
ael
初
害
弯三
-2

Span 2 MHzcenter 2.402 GHz
#VBW 100 kHz Sweep 2.733 ms#Res BW 30 kHz

10.6 dBmTotal PowerOccupied Bandwidth
802.82 kHz

99.00%20.601 kHz of OBW PowerTransmit Freq Error
-20.00 dBx dB836.8 kHzx dB Bandwidth

雪

Middle
Sseatnuo ksayser-0ccu 。

03:532PUl292022SEKSE9实 起GN AUf0

Radio Std: Nonecenter Freq2.441000000 GHz Center Freg: 2.4410000 GHz
Avgiold:10/10Trig: Free Run Radlo Device;BTs#Atten;36 dBeFGalntow

Rerf 20.00 dBm1o dBIdv
Log
1d6

apoo
客
房三
图
三
o9

Span 2 MHzcenter 2.441 GHz #VBW 100kHz#Res BW 30 kHz Sweep 2.733 ms

Total Power 11.5 dBmOccupied Bandwidth
801.79 kHz
22.118 kHzTransmit Freq Error 99.00 %of OBW Power

-20.00 dB824.8 kHzx dB Bandwidth x dB

TAtul
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High
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High
03:57:25PMFreq:2.4Center Freq 2.48000000 GHz 3adio Std:Non

AvgHold:10/10rig:F
Radio Device:BTSHAtten:36dB

Ref 20.00 dBm0 dBJ
19

9
0
20

S

Span 2 MHzenter 2.48 GHz
#VBW 100 kHZ Sweep 2.733ms#ResBW 30 kHz

Total PowerOccupied Bandwidth 10.5 dBm
801.78 kHz
23.572 kHzTransmit Freq Error ? OBW Power   99.00%

-20.00 dB830.4 kHzx dB Bandwidth X dB
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5. CONDUCTED OUTPUT POWER

5.1 LIMIT

FCC Part 15 Subpart C

Section Test ltem Limit Frequency Range

15.247(b)(1) Peak output power Power <1W(30dBm) 2400-2483.5

§§

5.3 TEST SETUP

5.5 TEST RESULTS

TestMode Channel (MHz) Result（dBm） Limit（dBm） Verdict

Lowest 2402MHz 3.913 30 Pass

Middle 2441MHz 4.823 30 Pass

Highest 2480MHz 3.791 30 Pass
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5. CONDUCTED OUTPUT POWER
5.1 LIMIT

FCC Part 15 Subpart C

LimitSection Test Item Frequency Range

15.247(b)(1) 2400-2483.5Power<1W(30dBm)Peak output power

5SS
(1)The EUT was directly connected to the spectrum analyzer and antenna output pot as show in
the block diagram above.
(2) Spectrum Setting:
RBW=1MHz, VBW=3MHz,Detector=Peak (If 20dB BW ≤1 MHz)
RBW=3MHz, VBW=8MHz,Detector=Peak(f 20dB BW>1 MHz)
(3)The EUT was set to continuously transmitting in the maxpower during the test.

5.3 TEST SETUP

□ 言少

EUTSpectrum Analyzer

5.5 TEST RESULTS

Limit (dBm)TestMode VerdictResult (dBm)Channel (MHz)

Pass302402MHz 3.913LOwest
304.8232441MHzMidle Pass

Highest 3.791 PasS2480MHz 30

Flux Compliance Service Laboratory
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Low

Middle
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Low
nAnslyrRer:

0337:01PMul23,202光IGN AJTO张X59U实

式晶Avg Type:LogPwrcenter Freq2.402000000 GHz 才晶量Trig: Fre RunpNO:Faet ot-lPPPPPP#Ateon; 30 dBIFGinLow

Mkr12.401934GHRef Offset0.5 dB
3.913 dBm|Ref 13.91 dBm言话车

609

-161

Span 3.000 MHzcenter 2.402000 GHz
#VBW 3.0 MHz Sweep 1.000ms(1001 pts)#Res BW 1.0 MHz

SANusea

Middle
Ke中h1 getiumA3rg-Srt

03:4:43PJul29,222SExsE列U到

r Freq 2.44100000 GHz TRuce)5 6Avg Type:Log-PwrCenter Trig:Free Run 才计型PN0:Fast #Atten;30 dB oerPPPPPiFGainLow
MKkr12.440 937GH2Ref Ofset0.5 dB 4.823 dBm10 dBIdiv Ref 14.82 dBm

。
162

Span 3.000 MHzCenter 2441000 GHz
#VBW 3.0 MHZ#Res BW 1.0 MHz Sweep 1.000 ms (1001 pts)

3rAtusatso
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High
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High
SepSnAnsyise:

03398:15Pul23,202光】GN AUTO张属张9OA实

荪晶Avg Type:LogPwrcentor Freq2.48000000 GHz 才警墨Trig: Fre Run当式茎 ot-lPPPPPP#Ateon; 30 dBFGsinLow

Mkr12.479937 GHRef Offset0.5 dB
3.791 dBm|Ref 13.79 dBmj1o dBidrv

821、'
-22

64、

Span 3.000 MHzCenter 2.480000 GHz
#VBW 3.0 MHz Sweep 1.000 ms(1001pts)#Res BW 1.0 MHz
予5sc
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6 NUMBER OF HOPPING CHANNEL
6.1 LIMIT

6.2 TEST PROCEDURE
a The EUT was directly connected to the spectrum analyzer and antenna output port as show in the
block diagram below.
b Spectrum Setting: RBW= 100KHz, VBW=300KHz, Sweep time = Auto

5.3 TEST SETUP

6.4 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special operating
condition is specified in the follows during the testing.

FCC Part 15.247,Subpart C
RSS-247 Issue 2

Section Test Item Limit FrequencyRange
(MHz)

Result

15.247
(a)(1)(iii) RSS-247

Number of Hopping
Channel >15 2400-2483.5 PASS

Spectrum Analyzer
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6 NUMBER OF HOPPING CHANNEL
6.1 LMIT

FCC Part 15.247,Subpart C
RSS-247 Issue 2

ResutLimiTest ItemSection FrequencyRange
(MHz)

15.247 Number of Hopping
PASS>15 2400-2483.5Channel(a)(1)(iI).RSS-247

6.2 TEST PROCEDURE
a The EUT was directly connected to the spectrum analyzer and antenna output port as show in the
block diagram below.
b Spectrum Setting: RBW= 100KHz, VBW=300KHz, Sweep time = Auto

5.3 TEST SETUP

7。 电

EUTSpectrum Analyzer

6.4 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special operating
condition is specified in the follows during the testing.
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6.5 TEST RESULTS

Temperature: 25 °C Relative Humidity: 60%

Test Mode: Hopping Mode -GFSK Mode Test Voltage: DC 3.7V
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6.5 TEST RESULTS

25 ℃C 60%Relative Humidity:Temperature:
Test Mode: DC 3.7VTest Voltage:Hopping Mode-GFSK Mode

Kevht SetnmAoM-9rt孩
0:04:20PRJl29,2022SENSES9火要

center Freq 2.44175000 GHz Ava Type:Log-Pwr
TyPElMiAvgHold>10100Trig:Fre RunPO:an orrPP住GeinLow #Atten; 30 dB

Mkr2 2.479 909 5 GHzRef Oset0.5 dB
3.627 dBmRef 14.80 dBm10 dEdlv

营
础2

Start 2.40000 GHz Stop 2.48350 GHz
#Res BW 100 kHz Sweep 8.000 ms (1001 pts)#VBW 300 kHz

码，了六己

3.701 dBm2.4019205GHz
3.627 dBm2.479 909 5 GHzN

inkeF
31IArua
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7. BAND EDGE AND SPURIOUS(CONDUCTED)

7.1 LIMIT
In any 100kHz bandwidth outside the frequency bands in which the spread spectrum intentional
radiator in operating, the radio frequency power that is produced by the intentional radiator shall be at
least 30dB below that in the 100kHz bandwidth within the band that contains the highest level of the
desired power.

7.2 TEST PROCEDURE
(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.

(2) Establish a reference level by using the following procedure:

Center frequency DTS Channel center

frequency

RBW: 100kHz

VBW: 300kHz

Span 1.5times the DTS bandwidth

Detector Mode: Peak

Sweep time: auto

Trace mode Max hold

(3) Establish Allow the trace to stabilize, use the peak marker function to determine the maximum peak

power level to establish the reference level.

(4) Set the spectrum analyzer as follows:

RBW: 100kHz

VBW: 300kHz

Span Encompass frequency range to be

measured

Number of measurement points ≥span/RBW

Detector Mode: Peak

Sweep time: auto

Trace mode Max hold

(5) Allow the trace to stabilize, use the peak marker function to determine the maximum amplitude of

all unwanted emissions outside of the authorized frequency band

7.3 TEST SETUP
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7.BAND EDGE AND SPURIOUS(CONDUCTED)

7.1 LIMIT
In any 100kHz bandwidth outside the frequency bands in which the spread spectrum intentional
radiator in operating, the radio frequency power that is produced by the intentional radiator shall be at
least 30dB below that in the 100kHz bandwidth witlnin the band that contains the highest level of the
desired power.

7.2 TEST PROCEDURE
(1)Connect EUT's antenna output to spectrum analyzer by RF cable.
(2)Establish a reference level by using the following procedure:

DTS Channel centerCenter frequency
frequency
100kHzRBW:
300kHzVBW:
1.5times the DTS bandwidthSpan
PeakDetector Mode:

Sweep time: auto
Max holdTrace mode

(3)Establish Allow the trace to stabilize, use the peak marker function to determine the maximum peak

power level to establish the reference level.
(4) Set the spectrum analyzer as follows:

100kHzRBW:
300kHzVBW:
Encompass frequency range to beSpan
measured
≥span/RBWNumber of measurement points
PeakDetector Mode:

Sweep time: auto
Max holdTrace mode

(5)Allow the trace to stabilize, use the peak marker function to determine the maximum amplitude of

all unwanted emissions outside of the authorized frequency band

7.3 TEST SETUP

OOO 100%

EUTSpectrum Analayzer
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7.4 TEST RESULTS

Eut set mode CH or Frequency Result

GFSK CH1 Pass

CH79 Pass
7.5 Original test data

CH1 2402MHZ

CH79 2480MHZ
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7.4 TEST RESULTS

ResultCH or FrequencyEut set mode
CH1 PassGFSK
CH79 Pass

7.5 Original test data
CH1 2402MHZ

AV9 TYPe Log PwrCenter Freq 2.353000000 GHz THO FOR POR FING BANT
PACTSECOLON Kni2.4018
JINEGEOSO

15

著

小
45

限

Start 2.30000 GH Stop 2 40600 GH:

#VBW 300 kHZ Sweep 10.13 ms(1001 pts)#Res BW 100 kHZ

HIND LOSELE.398898GH

24

CH79 2480MHZ
Avg Type:Log-PwrCenter Freq 2.488000000 GHz THOFFING PORAL TABER PING FISUCHING

MKr12.47988
set0.6deNEIO

SASTHERRef 13.67 dBr

17

250 Ov

Start 2.47600 GHZ Stop2.50000GHZ
#VBW300kHZ Sweep 2.333ms(1001 pts)Hz

453 612 GHE 6.662 CE30.802 800m

LI
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Spurious emissions

Low Channel 30MHz-25GHz

Middle Channel 30MHz-25GHz
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Spurious emissions

Low Channel 30MHz-25GHz
互岩三容有三言计兰量上室式兰军 eEXSm.

03∶52∶19P加l29，2022SENE9C

TRAcE[5Ccenter Freq 12.51500000 GHz Avg Type:Log-PwrTrig: FreeRun 才晶一PWOa obe/P PPpp,#Atten;30 dBIGainiLow
Mkr12.402 2 GHzRef Ofset0.5 dB 3.673 dBmlRef 13.67 dBm10 dBJdiv

35

要
16鸡

卷

城
国
学es

Stop 25.00 GHzStart 0.03 GHz
Sweep 2.387 s(40001 pts)#VBW 300 kHz#Res BW 100 kHz

WWDE[AG EC ①IY六小之晶中利业

3.673 dBm24022GH2N

胃“引”Nr 时i toN的on
56.256 dBm2.596 3 GHz
-55.875 dBm57619GH2
47.712 dBm24.664 8GHz

5面7ATu

Middle Channel 30MHz-25GHz
充INAUTG 03655Pu29,2022SENSE筑UL明

Avg Type:LogPwrFreq 12.51500000 GHz 靶Center Trig; Free RunPWO:Fast一， oerPPPp,#Atten;:30 dB任GainLow

Mkr12.440 9 GHzRef Ofset05 dB 3.332 dBmlRerf 13.33 dBm10 dEJdiv

657

顺

画
穿 (分
667

Stop25.00 GHzStart 0.03 GHz
#VBW 300 kHz#Res BW 100 kHz Sweep 2.387s (40001 pts)

UNCTOK要TM对NDE

2440 9GHz 3.332 dBmz2 56.628 dBm3.101.3GHz

咨召在图函贾段颢确
49,181 dBmn9.763 3 GH2
47.545 dBm24.2721GHz

5xATtus
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High Channel 30MHz-25GHz
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High Channel 30MHz-25GHz
冷齐疗引头关力已幺沙已

起T6N AT石 04:0032Pul 239,202sEsE中宝

center Freq 12.5150000 GHz Avg Type:Log-Pwr nhe3,Trig;:Froe Run一PR∶Fast αr7P pPP#Atten; 30 dBIFGainLow
Mkr1 2.480 2 GHRef Offset0.5 dB 0.170 dBmlRer 10.17 dBm10 dBJdv

n)。、P'
险三
39

审题
e9a

Stop 25.00 GHzstart 0.03 GHz
sweep 2.387 s(40001pts#VBW 300 kHz#Res BW 100 kHz

宁习晶中与同冗

2.4802GHzN 0.170dBm

训昌”Nn 寸o 卜的o
-55.874 dBm3.1294GH2

9.9200 GHz 48219dBm
-47.891dBm24.5318 GHz

国
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7.6 For Hopping Band edge
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7.6 For Hopping Band edge

Keysqlnt Spetnuminolyrer
0∶06∶31印PM29.22s脑k究保

center Freq 2.3530000 GHz Avg Type Log-Pwr
Trig Free Run 才”平P6.Fast DerPPPpp#Atten:30 dBIFG seLow

Mkr12.405 894 GHzRef Offset0.5 dB 3.889 dBml10 eRtdiv Ref 13.89 dBm

。
Stop 2.40600 GHzStart 2.30000 GHz

#VBW 300 kHz Sweep 10.13ms(1001pts)#Res BW 100 kHz

3.889 dBm2.405894 GHz

Nnu下o9F
59.483 dBm2.390 100 GHzZ 48.822 dBm2.399 852 GHz

雪量

ht seetumMslrer-SwetS
0:0E39PNJl29,2022SEKE9U实 4GN AT0

Avg Type:LoPwrcenter Freq 2.48800000 GHz TRACE156Trig:Fre Run rvPejNO7下st orPpPpPAtten: 30 dBFGsinLow

Mkr12.476 888 GHzRef Ofiset0.5 dB 3.680 dBmlRef 13.68 dBm10 dBJdly

和

Stop 2.5000 GHzstart 2.47600 GHz
#VBW 300 kHz Sweep 2.333ms(1001pts)#Res BW 100 kHz

UNTO4V.
3.680 dBm2.476 888 GHz
55.754 dBm2.484 040 GHz

n·卜的o9F
* 2.494 888 GHz 55.211dBm

3rA.ful
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8. RADIATED EMISSION MEASUREMENT

8.1 RADIATED EMISSION LIMITS
In any 100 kHz bandwidth outside the operating frequency band. In case the emission fall within
the Restricted band specified on Part15.205(a)&209(a) limit in the table and according to ANSI
C63.10-2013 below has to be followed
LIMITS OF RADIATED EMISSION MEASUREMENT (0.009MHz - 1000MHz)

Frequencies
(MHz)

Field Strength
(micorvolts/meter)

Measurement Distance
(meters)

0.009~0.490 2400/F(KHz) 300

0.490~1.705 24000/F(KHz) 30

1.705~30.0 30 30

30~88 100 3

88~216 150 3

216~960 200 3

Above 960 500 3

LIMITS OF RADIATED EMISSION MEASUREMENT (1GHz-25 GHz)

FREQUENCY (MHz)
(dBuV/m) (at 3M)

PEAK AVERAGE

Above 1000 74 54

Notes:
(1) The limit for radiated test was performed according to FCC PART 15C.
(2) The tighter limit applies at the band edges.
(3) Emission level (dBuV/m)=20log Emission level (uV/m).

For Radiated Emission
Spectrum Parameter Setting

Attenuation Auto

Detector Peak/AV

Start Frequency 1000 MHz(Peak/AV)

Stop Frequency 10th carrier hamonic(Peak/AV)

RB / VB (emission in restricted
band)

PK=1MHz / 1MHz, AV=1 MHz /10 Hz
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8.RADIATED EMISSION MEASUREMENT
8.1 RADIATED EMISSION LIMITS
In any 100 kHz bandwidth outside the operating ifrequency band. In case the emission fall within
the Restricted band specified on Part15.205(a)&209(a) limit in the table and according to ANSI
C63.10-2013 below has to be followed
LIMITS OF RADIATED EMISSION MEASUREMENT (0.009MHZ-1000MHZ)

Frequencies Measurement DistanceField Strength
(MHz) (meters)(micorvolts/meter)

3002400/F(KHz)0.009~0.490
24000/F(KHz)0.490~1.705 30
201.705~30.0 30

30~88 100 %
88~216 150 3

200216~960 "
500Above 960 %

LIMITS OF RADIATED EMISSION MEASUREMENT (1GHZ-25 GHZ)

(dBuV/m)(at 3M)
FREQUENCY (MHz) AVERAGEPEAK
Above 1000 5474

Notes:
(1)The limit for radiated test was performed according to FCC PART 15C.
(2)The tighter limit applies at the band edges.
(3) Emission level (dBuV/m)=20log Emission level (uV/m).

For Radiated Emission
SettingSpectrum Parameter
AutoAttenuation
Peak/AVDetector

Start Frequency 1000 MHz(Peak/AV)
10th carrier hamonic(Peak/AV)Stop Frequency

RB/VB(emission in restricted
PK=1MHz/1MHz,AV=1 MHz/10 Hz

band)
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For Band edge

Receiver Parameter Setting
Attenuation Auto

Start ~ Stop Frequency 9kHz~90kHz / RB 200Hz for PK & AV

Start ~ Stop Frequency 90kHz~110kHz / RB 200Hz for QP

Start ~ Stop Frequency 110kHz~490kHz / RB 200Hz for PK & AV

Start ~ Stop Frequency 490kHz~30MHz / RB 9kHz for QP

Start ~ Stop Frequency 30MHz~1000MHz / RB 120kHz for QP

8.2 TEST PROCEDURE
a. The measuring distance of at 3 m shall be used for measurements at frequency 0.009MHz up
to 1GHz,and above 1GHz.

b. The EUT was placed on the top of a rotating table 0.8 meters (above 1GHz is 1.5 m) above the
ground at a 3 meter anechoic chamber test site. The table was rotated 360 degrees to
determine the position of the highest radiation.

c. The height of the equipment shall be 0.8 m(above 1GHz is 1.5 m); the height of the test
antenna shall vary between 1 m to 4 m. horizontal and vertical polarizations of the antenna are
set to make the measurement.

d. The initial step in collecting conducted emission data is a spectrum analyzer peak detector
mode pre-scanning the measurement frequency range. Significant peaks are then marked and
then QuasiPeak detector mode re-measured.

e. If the Peak Mode measured value compliance with and lower than Quasi Peak Mode Limit, the
EUT shall be deemed to meet QP Limits and then no additional QP Mode measurement
performed.

f. For the actual test configuration, please refer to the related Item –EUT Test Photos.
Note:
Both horizontal and vertical antenna polarities were tested
and performed pretest to three orthogonal axis. The worst case emissions were reported

Spectrum Parameter Setting

Detector Peak/AV

Start/Stop Frequency
Lower Band Edge: 2300 to 2403 MHz
Upper Band Edge: 2479 to 2500 MHz

RB / VB (emission in restricted band) PK=1MHz / 1MHz, AV=1 MHz / 10 Hz
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For Band edge
SettingSpectrum Parameter
Peak/AVDetector

Lower Band Edge:2300 to 2403 MHz
Start/Stop Frequency Upper Band Edge:2479 to 2500 MHz

PK=1MHz/1MHz,AV=1MHz/10 HzRB/VB(emission in restricted band)

SettingReceiver Parameter
AutoAttenuation

Start ~Stop Frequency 9kHz~90kHz/ RB 200Hz for PK& AV

90kHz~110kHz/ RB 200Hz for QPStart～ Stop Frequency
Start ～Stop Frequency 110kHz~490kHz/ RB 200Hz for PK& AV

Start~Stop Frequency 490kHz~30MHz/ RB 9kHz for QP
30MHz~1000MHz/ RB 120kHz for QPStart～Stop Frequency

8.2TEST PROCEDURE
a. The measuring distance of at 3 m shall be used for measurements at frequency 0.009MHz up
to 1GHz,and above 1GHz.
b.The EUT was placed on the top of a rotating table 0.8 meters (above 1GHz is 1.5 m) above the
ground at a 3 meter anechoic chamber test site. The table was rotated 360 degrees to
determine the position of the highest radiation.
c.The height of the eguipment shall be 0.8 m(above 1GHz is 1.5 m): the heiaht of the test
antenna shall vary between 1 m to 4 m. horizontal and vertical polarizations of the antenna are

set to make the measurement.
d. The initial step in collecting conducted emission data is a spectrum analyzer peak detector
mode pre-scanning the measurement frequency range. Significant peaks are then marked and
then QuasiPeak detector mode re-measured.
e. If the Peak Mode measured value compliance with and lower than Quasi Peak Mode Limit, the
EUT shall be deemed to meet QP Limits and then no additional QP Mode measurement
performed.
f. For the actual test configuration, please refer to the related Item-EUT Test Photos.
Note:
Both horizontal and vertical antenna polarities were tested
and performed pretest to three orthogonal axis. The worst case emissions were reported
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8.3 TESTSETUP

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

（B）Radiated Emission Test-Up Frequency 30MHz~1GHz
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8.3 TESTSETUP

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

L_oop Antenna

EUT 。叫一

上0.8m

Spectrum
AnayZerCoaxial CableGround Plane

(B)Radiated Emission Test-Up Frequency 30MHz~1GHz

化？
3m -

Turntable 1m to 4mEUT SpeCtrum0.8m Analyzer

Ground Plane Coaxial Cable
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（C）Radiated Emission Test-Up Frequency Above 1GHz
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(C) Radiated Emission Test-Up Frequency Above 1GHz
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8.4. TEST RESULTS

(9KHz-30MHz)

Temperature: 22.7℃ Relative Humidity: 61%

Test Voltage: DC 3.7V Test Mode: GFSK(worst mode)

Freq. Reading Limit Margin State
Test Result

(MHz) (dBuV/m) (dBuV/m) (dB) P/F

-- -- -- -- -- PASS

-- -- -- -- -- PASS

Note:
The amplitude of spurious emissions which are attenuated by more than 20dB below the
permissible value has no need to be reported.
Distance extrapolation factor =40 log (specific distance/test distance)(dB);
Limit line = specific limits (dBuv) + distance extrapolation factor.
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8.4.TEST RESULTS

(9KHz-30MHz)
61%22.7℃ Relative Humidity:Temperature:

Test Voltage: Test Mode:DC 3.7V GFSK(worst mode)

Reading StateFreq. MarginLimit Test Result
(dB)(MHz) P/F(dBuV/m)(dBuV/m) 、 PASS-------

PASs--- -，
Note:
The amplitude of spurious emissions which are attenuated by more than 20dB below the
permissible value has no need to be reported.
Distance extrapolation factor =40 log (specific distance/test distance)(dB);
Limit line = specific limits (dBuv)+ distance extrapolation factor.
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8.5 (30MHZ-1000MHZ)

Temperature: 24.7℃ Relative Humidity: 61%

Test Voltage: DC 3.7V Phase: Horizontal

Test Mode: GFSK(worst mode)

No. Frequency Reading Correct Result Limit Margin Remark

(MHz) (dBuV) Factor(dB/
m)

(dBuV/m) (dBuV/m) (dB)

1 34.6385 37.76 - 16.01 21.75 40.00 - 18.25 QP

2 99.8777 47.86 - 17.92 29.94 43.50 - 13.56 QP

3 185.7881 58.28 - 18.29 39.99 43.50 -3.51 QP

4 253.8367 52.84 - 15. 16 37.68 46.00 -8.32 QP

5 372.0045 51.45 - 12.72 38.73 46.00 -7.27 QP

6 801.7862 46.86 -4.88 41.98 46.00 -4.02 QP
Note: 1. Margin = Result (Result =Reading + Factor )–Limit
2. If Peak Result complies with QP limit, QP Result is deemed to comply with QP limit.
3. Test setup: RBW: 120 kHz, VBW: 300 kHz, Sweep time: auto.
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8.5(30MHZ-1000MHZ)

61%24.7℃Temperature: Relative Humidity:
Phase:Test Voltage: HorizontalDC 3.7V

Test Mode: GFSK(worst mode)

80.0 dBu/m
Limit1:
Margin:

oX

30

汽aVo

-20
MHz] 300300 1000060 70 8040 500600 70040050

Reading LimitResultCorrectNo. RemarkMarginFrequency
(dBuV) (dB)(dBuV/m)(dBuV/m)(MHz) Factor(dB/
m)

1 -18.2540.0021.7537.76 QP-16.0134.6385
-13.5647.862 43.5029.94-17.9299.8777 QP
-3.513 -18.29185.7881 39.9958.28 43.50 QP
8.324 46.0037.68-15.1652.84253.8367 QP

5 -7.2738.73-12.7251.45 46.00372.0045 QP
-4.0246.00-4.8846.866 41.98801.7862 QP

Note:1. Margin = Result (Result =Reading + Factor )Limit
2.If Peak Result complies with QP limit, QP Result is deemed to comply with QP limit.
3.Test setup: RBW:120 kHz, VBW:300 kHz, Sweep time: auto.
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Temperature: 22.7℃ Relative Humidity: 61%

Test Voltage: DC 3.7V Phase: Vertical

Test Mode: GFSK(worst mode)

No. Frequency Reading Correct Result Limit Margin Remark

(MHz) (dBuV) Factor(dB/
m)

(dBuV/m) (dBuV/m) (dB)

1 38.7518 41.05 - 16.95 24.10 40.00 - 15.90 QP

2 95.0930 44.33 - 19. 17 25.16 43.50 - 18.34 QP

3 185.7881 52.42 - 18.29 34.13 43.50 -9.37 QP

4 300.3672 51.81 - 13.71 38.10 46.00 -7.90 QP

5 501.1790 49.21 -9.92 39.29 46.00 -6.71 QP

6
1000.000

0
47.16 - 1.76 45.40 54.00 -8.60

QP

Note: 1. Margin = Result (Result =Reading + Factor )–Limit
2. If Peak Result complies with QP limit, QP Result is deemed to comply with QP limit.
3. Test setup: RBW: 120 kHz, VBW: 300 kHz, Sweep time: auto.
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22.7℃ 61%Relative Humidity:Temperature:
Phase:Test Voltage: DC 3.7v ertical

Test Mode: GFSK(worst mode)

80.0 dBuV/m
Lim1:
Morgin:

色 予

20
0MHz 4003004030.000 100060 70 8050 500600 700

LimitNo. RemarkMarginResultReadingFrequency Correct
(dBuVm)(dBuV)(MHz) (dB)(dBuV/m)Factor(dB/

m)

41.05 QP-15.9040.0024.1038.7518 -16.95又
44.33 -18.3443.5025.16-19.1795.09302 QP

-18.293 -9.3734.1352.42 43.50 QP185.7881

-7.9051.81 46.004 -13.71 38.10300.3672 QP
49.21 -6.7146.0039.29-9.925 501.1790 QP

-1.76 -8.6047.16 54.0045.401000.0006 QP0
Note:1. Margin = Result (Result =Reading + Factor )-Limit
2. If Peak Result complies with QP limit,QP Result is deemed to comply with QP limit.
3. Test setup: RBW: 120 kHz, VBW:300 kHz, Sweep time: auto.
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■ 8.6 ABOVE 1GHZ

Low CH (GFSK)
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■8.6 ABOVE 1GHZ

Low CH (GFSK)
Peak value:

Preamp OverCableRead Antenna LevelFrequency Limit LineFactor LimitFactor polarizationLevel Loss(MHz) (dBuV/m) (dBuV/m) (dB)(dB)(dB/m)(dBuV) (dB)
-30.104804.00 Vertical74.0043.9032.098.6031.7835.61

Vertical-27.4974.0046.5132.0011.6536.1530.717206.00
Vertical-23.0674.0050.9431.6214.1437.9530.479608.00

74.00： Vertical12010.00
* Verical74.0014412.00

480400 32.0931.78 -26.1674.0047.848.60 Horizontal39.55
-25.8936.15 Horizontal74.0048.1132.0011.6532.317206.00
-23.8031.62 Horizontal74.0050.2014.1437.9529.739608.00

74.0012010.00 Horizontal
74.0014412.00 Horizontal

Average value:
Preamp OverCableAntennaReadFrequency Level Limit LineFactorFactor LimitLoss polarzationLevel (dBuV/m)(dBuV/m)(MHz) (dB)(dB)(dB/m)(dBuV) (dB)

Vertical-20.9654.0033.0432.098.6031.7824.754804.00
Vertical-18.6254.0035.3832.0036.1519.587206.00 11.65
Vertical-14.7654.0039.2431.6214.1437.9518.779608.00

54.00 Vertical12010.00
Vertical54.0014412.00 ，

31.78 54.0037.0832.098.6028.794804.00 Horizontal-16.92
37.4511.65 54.0032.0036.1521.657206.00 Horizontal-16.55

-15.179608.00 54.0037.95 38.8331.6214.1418.36 Horizontal
54.0012010.00 Horizontal

Horizontal54.0014412.00
Remarks:
1. Final Level=Receiver Read level+ Antenna Factor+ Cable Loss-Preamplifier Factor
2. The emission levels of other frequencies are very lower than the limit and not show in test report
3. "", means this data is the too weak instrument of signal is unable to test.
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Middle CH (GFSK)
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Middle CH (GFSK)
Peak value;

PreampCable OverAntennaReadFrequency Limit LineLevelFactor polarizationFactor LimitLossLevel(MHz) (dBuVim)(dBuV/m) (dB)(dB) (dB)(dB/m)(dBuV)

4880.00 Vertical31.85 -29.9374.0044.0732.128.6735.67
-27.0574.00 Vertical46.9531.8911.7236.3730.757320.00

Vertical74.0051.4831.6214.2538.3530.509760.00 -22.52
Vertical74.0012200.00 ：： Vertical74.0014640.00

74.0048.0231.8539.62 -25.9832.128.674880.00 Horizontal
48.56 74.0031.8911.7236.377320.00 -25.4432.36 Horizontal
74.0050.7531.6238.3529.779760.00 Horizontal-23.2514.25
74.00， Horizontal12200.00 ， 74.0014640.00 Horizontal

Average value:
OverPreampCableRead Antenna Limit LineLevelFrequency Loss LimitFactorLevel Factor polarization(MHz) (dBuV/m)(dBuVim) (dB)(dB)(dB)(dB/m)(dBuV

8.6731.85 54.0033.2032.124880.00 Vertical-20.8024.80
54.0035.8231.8911.7236.377320.00 Vertical-18.1819.62

38.35 -14.2254.0039.7831.6218.809760.00 Vertical14.25
Vertical54.0012200.00

54.00 Vertical14640.00
4880.00 Horizontal-16.7554.0037.2532.128.6731.8528.85

-16.1154.0037.8931.89117236.3721.697320.00 Horizontal
39.3718.399760.00 54.0031.6214.2538.35 -14.63 Horizontal
54.0012200.00 Horizontal
54.0014640.00 Horizontal

Rermarks:
1.Final Level=Receiver Read level+ Antenna Factor + Cable Loss-Preamplifier Factor
2. The emission levels of other frequencies are very lower than the limit and not show in test report.
3. "" means this data is the too weak instrument of signal is unable to test.
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High CH(GFSK)
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High CH(GFSK)

Peak value:
PreampCableRead OverAntennaFrequency Limit LineLevelFactor FactorLOSsLevel polarizationLimit(MHz) (dBuV/m)(dBuVim)(dBuV) (dB)(dB)(dB/m) (dB)

4960.00 -29.9274.0044.0832.168.7331.9335.58 Vertical
47.2930.697440.00 -26.7174.0031.7811.7936.59 Vertical

74.0051.7631.8814.3838.8130.459920.00 Vertical-22.24. Vertical74.0012400.00
74.00 Vertical14880.00 ，
74.0031.3 8.73 Horizontal-25.9848.0232.1639.524960.00

Horizontal-25,1174.0048.8931.7811.7936.5932.297440.00
38.81 -22.9874.0051.0231.8814.3829.719920.00 Horizontal

74.00： Horizontal12400.00
74.0014880.00 Horizontal

Averagevalue;
OverPreampCableAntennaRead LevelFrequency Limit LineFactor LimitFactorLoss polarizationLevel(MHz) (dBuV/m)(dBuV/m) (dB)(dB) (dB)(dB/m)(dBuV)

8.73 54.0033.2632.1624.764960.00 Vertical31.93 -20.74
36.19 Vertical-17.8154.0031.7811.7936.5919.597440.00

54.0018.77 Vertical-13.9240.0831.8814.3838.819920.00
Vertical54.0012400.00 本： Vertical54.0014880.00

37.308.7331.934960.00 -16.7054.0032.1628.80 Horizontal
54.00 -15.7438.2631.7811.7936.5921.667440.00 Horizontal

39.6831.88 Horizontal-14.3254.0014.3838.8118.379920.00
54.00市 Horizontal12400.00
54.0.0 Horizontal14880.00 .

Remarks:
1. Final Level=Receiver Read level+Antenna Factor+Cable Loss-Preamplitier Factor
2. The emission levels of other frequencies are very lower than the limit and not show in test report.
3."", means this data is the too weak instrument of signal is unable to test.
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8.7 RADIATED BAND EDGE DATA
Remark: All restriction band have been tested, and only the worst case is shown in report

Low CH (GFSK)

High CH(GFSK)
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8.7 RADIATED BAND EDGE DATA
Remark: All restriction band have been tested,and only the worst case is shown in report

Low CH (GFSK)

Peak value:
CableRead PreampAntenna Over LimitLimit LineLevelFrequency PolarizationFactorFactor LossLevel (dB)(dBuV/m)(dBuV/m)(MHz) (dB)(dB/m)(dBuV) (dB)
5.38 -30.8574.0043.1530.1827.5940.36[2310.00 Horizontal

-16.4274.0057.5830.185.39275854.79 Horizontal2390.00
58.735.40 -15.2674.0027.5855.94[2400.00 30.18 Horizontal
43.46 -30.5474.0030.185.38[27.5940.67[2310.00 Vertical

-14.6574.0059.3530.185.3927.5856.56 Vertical2390.00
60.41 Vertical-13.5874.0030.185.4027.5857.622400.00

Average valalue:
PreampCableAntennaReadFrequency Limit Line Over LimitLevel PolarizationFactorLossLevel Factor (dB)(MHz) (dBuV/m)(dBuV/m)(dB/m)(dBu) (dB) (dB)

-19.7354.0034.275.3831.482310.00 30.1827.59 Horizontal
5.39 -11.6442.3630.18 54.00[27.582390.00 Horizontal39.57

-111354.0042.8630.185.40[27.5840.07 Horizontal2400.00
-19.96540034.0430.185.38[27.5931.25 Vertical2310.00
-11.6354.005.39[39.58 42.3730.1827.58 Vertical2390.00

43.98 Verical27.58 5.40 -10.0154.0030.1841.192400.00

High CH(GFSK)

Peak value:
PreampCable OverRead Antenna Limit LineFrequency LevelFactor Factor PolarizationLoss LimitLevel(MHz) (dBuV/m)(dBuV/m)(dB)(dB) (dB)(dB/m)(dBuV)

护它平 74.005.47 -28.7629,9327.5342.172483.50 Horizontal
74.00 -29.0729.9325000 5.49 44.9327.5541.82 Horizontal

5.47 -28,3474.00 Vertical45.6629.9327.5342.592483.50
5.49 Vertical2500.00 4258 29.93 -28.3174.0045.6927.55

Average value:
PreampAntenna CableReadFrequency Limit Line OverLevelFactor PolarizationLevel LossFactor(MHz) Limit (dB)(dBuV/m)(dBuV/m)(dB)(dB)(dBuV) (dB/m)

-16.652483.50 54.0037.3529.935.4727.5334.28 Horizontal
-18.25 Horizontal29.9332.642500.00 54.0035.755.4927.55
-15.6538.35 Vertical540029.935.4727.5335.282483.50
-18.5454.0032.35 Vertical35.4629.935.4927.552500.00

Remark;
1. Final Level=Receiver Read level + Antenna Factor ＋ Cable Loss-Preamplifier Factor
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9. AVERAGE TIME OF OCCUPANCY
9.1 LIMIT

FCC Parti 5 (15.247), Subpart C

Section Test Item Limit
Frequency Range (MHz)

15.247(a)(1)
Average
Time of
Occupancy

0.4 sec 2400-2483.5

9.2 TEST PROCEDURE
a. The transmitter output (antenna port) was connected to the spectrum analyzer.
b. Set RBW =1MHz/VBW =3MHz.
c. Use a video trigger with the trigger level set to enable triggering only on full pulses.
d. Sweep Time is more than once pulse time.
e. Set the center frequency on any frequency would be measure and set the frequency span to zero
span.

f. Measure the maximum time duration of one single pulse.
g. Set the EUT for DH5, DH3 and DH1 packet transmitting.
h. Measure the maximum time duration of one single pulse.
i. DH5 Packet permit maximum 1600/ 79 / 6 = 3.37 hops per second in each channel (5 time slots RX,
1 time slot TX). So the number of pulses in the observation period of 31.6 seconds is 3.37x31.6 =
106.6.

j. DH3 Packet permit maximum 1600 / 79 / 4 = 5.06 hops per second in each channel (3 time slots RX,
1 time slot TX). So the number of pulses in the observation period of 31.6 seconds is 5.06x31.6 =
160.

k. DH1 Packet permit maximum 1600 / 79 / 2 = 10.12 hops per second in each channel (1 time slot RX,
1 time slot TX). So the number of pulses in the observation period of 31.6 seconds is 10.12x31.6 =
320.

9.3 TEST SETUP
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9.AVERAGE TIME OF OCCUPANCY
9.1 LIMIT

FCC Parti 5 (15.247), Subpart C

LimitTest ltemSection
Frequency Range (MHz)

Average15.247(a)(1) 2400-2483.50.4 secTime of
Occupancy

9.2 TEST PROCEDURE
a. The transmitter output (antenna port) was connected to the spectrum analyzer.
b. Set RBW =1MHz/VBW =3MHz.
c. Use a video trigger with the trigger levelset to enable triggering only on full pulses.
d. Sweep Time is more than once pulse time.
e. Set the center frequency on any frequency would be measure and set the frequency span to zero
span.
f. Measure the maximum time duration of one single pulse.
g. Set the EUT for DH5, DH3 and DH1 packet transmitting.
h. Measure the maximum time duration of one single pulse.
i.DH5 Packet permit maximum 1600/79/6=3.37 hops per second in each channel (5 time slots RX,
1 time slot TX). So the number of pulses in the observation period of 31.6 seconds is 3.37x31.6=
106.6.
j.DH3 Packet permit maximum 1600/79/4=5.06 hops per second in each channel (3 time slots RX,
1 time slot TX). So the number of pulses in the olbservation period of 31.6 seconds is 5.06x31.6=
160.
k.DH1 Packet permit maximum 1600/79/2=10.12 hops per second in each channel(1time slot RX,
1 time slot TX). So the number of pulses in the okservation period of 31.6 seconds is 10.12x31.6=
320.

9.3 TEST SETUP

0

EUTSpectrum Analyzer
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9.4 TEST RESULTS

AVERAGE_TIME_OF_OCCUPANCY
CONDITIO

N
MOD
E

FREQUENCY(M
HZ)

PULSE
TIME(M

S)

AVERAGE
TIME OF

OCCUPANCY(
MS)

LIMIT(M
S)

BURST
NUMBE

R

RESULT
S

NVNT 1DH1 2402 0.409 130.126 400 318 PASS
NVNT 1DH3 2480 1.676 268.280 400 160 PASS
NVNT 1DH5 2480 2.908 279.168 400 96 PASS

9.5 ORIGINAL TEST DATA

1DH1 1DH1

1DH3 1DH3
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9.4 TEST RESULTS

OF OCCUPANCYAVERAGE_TIME(
RESULTLIMIT(MCONDITIOMOD PULSE BURSTFREQUENCY(M AVERAGE
SN S) NUMBETIME OFTIME(MHZ)E

S) OCCUPANCY( 个
MS)

NVNT PASS0.409 400 318130.12624021DH1
NVNT 160 PASS40024801DH3 268.2801.676

96400279.1682.90824801DH5NVNT PASS
9.5 ORIGINAL TESTDATA

1DH11DH1
can面Fqz020o aRCcno Fr2z40200oan二 端 7etentn量详刊轿量。 lP元v

图载 好管线品791.Iy 。
差tiY脑p□

is情时清 P6ne

nter 2.402000000 GH2
vBw 1.0 AH Swep 1.133ms(1001 pts)s Bw1.0 MH2

调 轴邯疆

certer 240200000o ct
oweep 1.0s(4000fpta)evBN 1.0 AHrRes BW 101位z

1DH3 1DH3
错 四要办浴cor Foqz4800o0cRitr qz4080oooaR 望型景量刊理景详；常营 量需

图调郎 w22391p9 毂罪。040Abv

限y3Xo

ne 2.4800o000o Gtz
会weep 3.133ms（i00T pts）vew 1.0 MHkzRes BW 1.0MKz

菲缺费’

占行右石百 rvewI1.2A awsep 31.60 4000ptsResBW1.0M
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10. HOPPING CHANNEL SEPARATION MEASUREMEN
10.1 LIMIT

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.
Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mW.

Spectrum Parameter Setting
Attenuation Auto

Span Frequency > 20 dB Bandwidth or Channel Separation

RB 30 kHz (20dB Bandwidth) / 30 kHz (Channel Separation)

VB 100 kHz (20dB Bandwidth) /100 kHz (Channel Separation)

Detector Peak

Trace Max Hold

Sweep Time Auto

10.2 TEST PROCEDURE
a. The transmitter output (antenna port) was connected to the spectrum analyser in peak hold mode.
b. The resolution bandwidth of 30 kHz and the video bandwidth of 100 kHz were utilised for 20 dB
bandwidth measurement.

c. The resolution bandwidth of 30 kHz and the video bandwidth of 100 kHz were utilised for channel
separation measurement

10.3 TEST SETUP
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10.4 EUT OPERATION CONDITIONS

The EUT was programmed to be in continuously transmitting mode.

10.5 TEST RESULTS

Temperature: 25 °C Relative Humidity: 60%

Test Mode: GFSK Mode Test Voltage: DC 3.7V

Modulation Frequency
(MHz)

Markl
Frequency
(MHz)

Mark2
Frequency
(MHz)

Channel
Separation
(MHz)

Limit
(MHz)

Result

GFSK

2402 2401.868 2402.876 1.008 0.56 Pass

2441 2440.872 2441.868 0.996 0.55 Pass

2480 2478.870 2479.872 1.002 0.55 Pass
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25"C 60%Relative Humidity:Temperature:
Test Voltage:Test Mode: DC 3.7VGFSK Mode

Mark2Markl Channel
FrequencyFrequencyModulation Frequency ResultLimitSeparation

(MHz) (MHz)(MHz)(MHz) (MHz)
0.561.0082402 Pass2402.8762401.868
0.550.9962441 Pass2441.8682440.872GFSK

2480 0.551.0022479.8722478.870 Pass
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11. ANTENNA REQUIREMENT

11.1 STANDARD REQUIREMENT
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. And according to FCC 47 CFR Section 15.247 (b), if transmitting
antennas of directional gain greater than 6dBi are used, the power shall be reduced by the
amount in dB that the directional gain of the antenna exceeds 6dBi.

11.2 RESULT
The antennas used for this product are PCB antenna and no antenna other than that furnished
by the responsible party shall be used with the device, the maximum peak gain of the transmit
antenna is 1.0dBi.

※※※※※END OF THE REPORT※※※※※

Page 47of 47 Report No.: FCs202207175W01

11.ANTENNA REQUIREMENT

11.1 STANDARD REQUIREMENT
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. And according to FCC 47 CFR Section 15.247(b), if transmitting
antennas of directional gain greater than 6dBi are used, the power shall be reduced by the
amount in dB that the directional gain of the antenna exceeds 6dBi.

11.2RESULT
The antennas used for this product are PCB antenna and no antenna other than that furnished
by the responsible party shall be used with the device, the maximum peak gain of the transmit
antenna is 1.0dBi.

※※※※※END OF THE REPORT※※※※※

Flux Compliance Service Laboratory
Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road H-Tech Industrial, Song shan lake Dongguan

http:/Mwww.FCS-lab.comTel:769-27280901 Fax:769-27280901


	1. SUMMARY OF TEST RESULTS
	1.1 TEST FACTORY
	1.2 MEASUREMENT UNCERTAINTY

	2. GENERAL INFORMATION
	2.1 GENERAL DESCRIPTION OF THE EUT
	2.2 
	2.3 DESCRIPTION OF NECESSARY ACCESSORIES AND SUPPO
	2.4 EQUIPMENTS LIST 

	3 CONDUCTED EMISSION MEASUREMENT
	4. 20 DB BANDWIDTH
	4.1 Limit
	4.2 Test Procedure
	4.3 Test setup
	4.4 Test results
	4.5 Original Test Data

	5. CONDUCTED OUTPUT POWER
	5.1 LIMIT
	§§
	5.3 TEST SETUP
	5.5 TEST RESULTS

	6 NUMBER OF HOPPING CHANNEL
	6.1 LIMIT
	6.2 TEST PROCEDURE
	5.3 TEST SETUP
	6.4 EUT OPERATION CONDITIONS
	6.5 TEST RESULTS

	7. BAND EDGE AND SPURIOUS(CONDUCTED)
	7.1 LIMIT
	7.2 TEST PROCEDURE
	7.3 TEST SETUP
	7.4 TEST RESULTS
	7.5 Original test data
	CH1 2402MHZ
	CH79 2480MHZ
	Spurious emissions
	Low Channel 30MHz-25GHz
	7.6 For Hopping Band edge

	8. RADIATED EMISSION MEASUREMENT
	8.1 RADIATED EMISSION LIMITS
	8.2 TEST PROCEDURE
	8.3 TESTSETUP
	8.4. TEST RESULTS
	8.5 (30MHZ-1000MHZ)
	■ 8.6 ABOVE 1GHZ
	8.7 RADIATED BAND EDGE DATA

	9. AVERAGE TIME OF OCCUPANCY
	9.1 LIMIT
	9.2 TEST PROCEDURE
	9.3 TEST SETUP
	9.4 TEST RESULTS
	9.5 ORIGINAL TEST DATA

	10. HOPPING CHANNEL SEPARATION MEASUREMEN
	10.1 LIMIT
	10.2 TEST PROCEDURE
	10.3 TEST SETUP
	10.4 EUT OPERATION CONDITIONS
	10.5 TEST RESULTS

	11. ANTENNA REQUIREMENT
	11.1 STANDARD REQUIREMENT
	11.2 RESULT


