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1. VERIFICATION OF CONFORMITY

Applicant MiniGadgets, Inc
Address 562 Wylie Road, Suite #2, Marietta, GA 30067, United States
manufacturer Shenzhen Fuvision Electronics Company Limited

101 No. 41, Xinyuan Industrial Zone, Guxing Community, Xixiang Street, Bao’an
District, Shenzhen, Guangdong, China 518100

Factory Shenzhen Fuvision Electronics Company Limited
101 No. 41, Xinyuan Industrial Zone, Guxing Community, Xixiang Street, Bao’an

Address

AeltiEes District, Shenzhen, Guangdong, China 518100
Product Designation Do it Yourself WiFi DIY 4K Camera Kit

Brand Name N/A

Test Model MGWIFIDIY4K

Series Model WIFIDIY4AKNVKIT, BB4KWIFI, BB4AKNE

Declaration of Difference |All the same except the model name and the shell
Date of receipt of test

: Oct. 26,2022

item

Date of test Oct. 26,2022 to Nov. 21, 2022
Deviation No any deviation from the test method

Condition of Test Sample |Normal

Test Result Pass

Report Template AGCRT-US-BGN/RF

We hereby certify that:

The above equipment was tested by Attestation of Global Compliance (Shenzhen) Co., Ltd. The test data, data
evaluation, test procedures, and equipment configurations shown in this report were made in accordance with
the procedures given in ANSI C63.10 (2013) and the energy emitted by the sample EUT tested as described in
this report is in compliance with radiated emission limits of FCC Rules Part 15.247.

Prepared By /4 &4 D“""

Alan Duan

(Project Engineer) Nov. 21,2022
Reviewed By wn’ Au
((F:Qaelvviigvxl/_(iel;) Nov. 21,2022
Approved By M M
o e Nov. 21,2022

Authorized Officer
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2. GENERAL INFORMATION

2.1. PRODUCT DESCRIPTION

The EUT is designed as “Do it Yourself WiFi DIY 4K Camera Kit”. It is designed by way of utilizing the DSSS
and OFDM technology to achieve the system operation.

A major technical description of EUT is described as following

Equipment Type

WLAN 2.4G

Frequency Band

2400MHz ~ 2483.5MHz

Operation Frequency

2412MHz ~ 2462MHz

Output Power (Average)

IEEE 802.11b: 14.99dBm; IEEE 802.11g: 12.20dBm;
IEEE 802.11n(HT20): 11.88dBm; IEEE 802.11n(HT40): 11.04dBm

Output Power (Peak)

IEEE 802.11b: 17.49dBm; IEEE 802.119: 19.88dBm;
IEEE 802.11n(HT20): 19.84dBm; IEEE 802.11n(HT40): 18.74dBm

802.11b:DQPSK, DBPSK, CCK

Modulati
odutation 802.11g/n: 64-QAM, 16-QAM, QPSK, BPSK
802.11b: 1/2/5.5/11Mbps
Data Rate 802.11g: 6/9/12/18/24/36/48/54Mbps

802.11n: up to 300Mbps

Number of channels 11
Hardware Version VOo1
Software Version V3

Antenna Designation

Dipole Antenna (Comply with requirements of the FCC part 15.203)

Antenna Gain

2.52dBi

Power Supply

DC 5V by adapter
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Frequency Band

Channel Number

Frequency

2412 MHZ

2417 MHZ

2422 MHZ

2427 MHZ

2432 MHZ

2400~2483.5MHZ

2437 MHZ

2442 MHZ

2447 MHZ

© [0 ([N | o | b | W [N |PF

2452 MHZ

[EEN
o

2457 MHZ

11

2462 MHZ

Note: For 20MHZ bandwidth system use Channel 1 to Channel 11. For 40MHZ bandwidth system use Channel

3 to Channel 9
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2.3. IEEE 802.11N MODULATION SCHEME
Data
MCS NCBPS NDBPS rate(Mbps)
Index Nss | Modulation R NBPSC 800nsGlI
20MHz | 40MHz | 20MHz | 40MHz | 20MHz | 40MHz
0 1 BPSK 1/2 1 52 108 26 54 6.5 13.5
1 1 QPSK 1/2 2 104 216 52 108 13.0 27.0
2 1 QPSK 3/4 2 104 216 78 162 19.5 40.5
3 1 16-QAM 1/2 4 208 432 104 216 26.0 54.0
4 1 16-QAM 3/4 4 208 432 156 324 39.0 81.0
5 1 64-QAM 2/3 6 312 648 208 432 52.0 108.0
6 1 64-QAM 3/4 6 312 648 234 489 58.5 1215
7 1 64-QAM 5/6 6 312 648 260 540 65.0 135.0
Symbol Explanation
NSS Number of spatial streams
R Code rate
NBPSC Number of coded bits per single carrier
NCBPS Number of coded bits per symbol
NDBPS Number of data bits per symbol
Gl Guard interval

2.4. RELATED SUBMITTAL(S) / GRANT (S)
This submittal(s) (test report) is intended for FCC ID: 2A87G-MGWIFIDIY4K filing to comply with the FCC Part

15 requirements.

2.5. TEST METHODOLOGY
KDB 558074 D01 15.247 Meas Guidance v05: Guidance for compliance measurements on Digital transmissio

n system, frequency hopping spread spectrum system, and hybrid system devices operating
under section 15.247 of the FCC rules

ANSI C63.10:2013: American National Standard for Testing Unlicensed Wireless Devices

2.6. SPECIAL ACCESSORIES

Refer to section 5.2.

2.7. EQUIPMENT MODIFICATIONS
Not available for this EUT intended for grant.
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2.8. ANTENNA REQUIREMENT

This intentional radiator is designed with a permanently attached antenna of an antenna to ensure that no
antenna other than that furnished by the responsible party shall be used with the device.
For more information of the antenna, please refer to the APPENDIX B: PHOTOGRAPHS OF EUT.
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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%.

Item Measurement Uncertainty

Uncertainty of Conducted Emission for AC Port U.=%3.1dB

Uncertainty of Radiated Emission below 1GHz U.=24.0dB

Uncertainty of Radiated Emission above 1GHz U.=14.8dB

Uncertainty of total RF power, conducted U,=20.8dB

Uncertainty of RF power density, conducted U,=%2.6dB
Uncertainty of spurious emissions, conducted Us=22%
Uncertainty of Occupied Channel Bandwidth U =22 %
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NO. TEST MODE DESCRIPTION
1 Low channel transmitting (TX)
2 Middle channel transmitting (TX)
3 High channel transmitting (TX)
Note:

Transmit by 802.11b with Date rate (1/2/5.5/11)

Transmit by 802.11g with Date rate (6/9/12/18/24/36/48/54)

Transmit by 802.11n (20MHz) with Date rate (6.5/13/19.5/26/39/52/58.5/65)
Transmit by 802.11n (40MHz) with Date rate (13.5/27/40.5/54/81/108/121.5/135)
The test channel for 20MHZ bandwidth system is channel 1, 6 and 11.

The test channel for 40MHZ bandwidth system is channel 3, 6 and 9.

Note:

1. The EUT has been set to operate continuously on the lowest, middle and highest operation frequency
Individually, and the EUT is operating at its maximum duty cycle>or equal 98%
2. All modes under which configure applicable have been tested and the worst mode test data recording
in the test report, if no other mode data.

i (CRLF)  ANSI
;"Q

Software Setting

rf rate index 31

| ALLOCATED BUFFER 512 ,» BUFFER USED 21
[root@ipc:/1# rf ch 159 bwdo
switch to ch 157 by command...
DONE! !
ALLOCATED BUFFER 128 , BUFFER USED 44

[root@ipc:/]# c1i reg w cch0ada8 FBFBFBFE
=> write [OxcchOada8]: oxfbfbfbfb

ALLOCATED BUFFER 4096 , BUFFER USED 35

[root@ipc:/]# cli reg w cchbOada8 48484848
=> write [OxcchOadaB]: 0x48484848

ALLOCATED BUFFER 4096 , BUFFER USED 35

[root@ipc:/J# D
Default = @1 &2 93 (4[5 6 W7 &yreset L show () reboot

rf stop|
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5. SYSTEM TEST CONFIGURATION
5.1. CONFIGURATION OF EUT SYSTEM

Configure:
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EUT AE
5.2. EQUIPMENT USED IN EUT SYSTEM
Item Equipment Model No. ID or Specification Remark
Do it Yourself WiFi DIY 4K
1 Camera Kit MGWIFIDIY4K 2A87G-MGWIFIDIY4K EUT
2 Control Box N/A N/A Accessories
3 Adapter HW-050200C01 N/A Accessories
4 Charger line N/A 0.6m unshielded Accessories
5.3. SUMMARY OF TEST RESULTS
FCC RULES DESCRIPTION OF TEST RESULT
§15.247 Output Power Compliant
§15.247 6 dB Bandwidth Compliant
§15.247 Conducted Spurious Emission Compliant
§15.247 Maximum Conducted Output Power Spectral Density Compliant
§15.209 Radiated Emission Compliant
§15.247 Band Edges Compliant
§15.207 Line Conduction Emission Compliant
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Test Site Attestation of Global Compliance (Shenzhen) Co., Ltd
Location 1'2/':2 Building 19, Junf_eng Industrial Park, Chongging R(_)ad, Heping Community,
Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
Designation Number | CN1259
RegFigt(r:a-{i?)Sr;[ IEIIL: mber 975832
A2LA Cert. No. 5054.02

Description Attestation of Global Compliance(Shenzhen) Co., Ltd is accredited by A2LA
TEST EQUIPMENT OF CONDUCTED EMISSION TEST
Equipment Manufacturer Model S/N Cal. Date Cal. Due
TEST RECEIVER R&S ESPI 101206 Mar. 28, 2022 | Mar. 27, 2023
LISN R&S ESH2-Z5 100086 Jun. 08, 2022 | Jun. 07, 2023
Test software R&S ES-K1(Ver.V1.71) N/A N/A N/A
TEST EQUIPMENT OF RADIATED EMISSION TEST
Equipment Manufacturer Model S/N Cal. Date Cal. Due
TEST R&S ESCI 10096 Mar. 28, 2022 | Mar. 27, 2023
RECEIVER T T
EXA Signal Aglient N9010A MY53470504 | Nov. 17,2021 | Nov. 16, 2022
Analyzer
2.4GHz Filter EM Electronics 2400-2500MHz N/A Mar. 22, 2022 | Mar. 21, 2024
Attenuator ZHINAN E-002 N/A Aug. 04, 2022 | Aug. 03, 2024
Horn antenna SCHWARZBECK BBHA 9170 #768 Oct. 31, 2021 | Oct. 30, 2023
Active loop
antenna ZHINAN ZN30900C 18051 Mar. 12, 2022 | Mar. 11, 2024
(9K-30MHZz)
Double-Ridged | 1o | NDGREN 3117 00034609 | Apr. 23,2021 | Apr. 22, 2023
Waveguide Horn
Broadband ETS LINDGREN 3117PA 00225134 | Sep. 02, 2022 | Sep. 01, 2024
Preamplifier
ANTENNA SCHWARZBECK VULB9168 494 Jan. 08, 2021 | Jan. 07, 2023
Test software Tonscend JS32-RE N/A N/A N/A
(Ver.2.5)
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7. OUTPUT POWER
7.1. MEASUREMENT PROCEDURE
For average power test:
1. Connect EUT RF output port to power sensor through an RF attenuator.
2. Connect the power sensor to the PC.
3. Set the EUT Work on the top, the middle and the bottom operation frequency individually.
4. Record the maximum power from the software.
Note : The EUT was tested according to ANSI C63.10 (2013) for compliance to FCC 47CFR 15.247
requirements.

7.2. TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION)

EUT Power Sensor PC
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Test Data of Conducted Output Power

Test Mode Tes‘E I\Cﬂ:ﬂg)nnel Aver?dgéanf)ower Pe?gBPn?;Ner é_dlrg:; Pass or Fail
2412 13.78 16.33 <30 Pass
802.11b 2437 14.99 17.49 <30 Pass
2462 14.54 17.08 <30 Pass
2412 12.20 19.88 <30 Pass
802.11g 2437 11.09 18.77 <30 Pass
2462 10.85 18.52 <30 Pass
2412 11.88 19.84 <30 Pass
802.11n20 2437 10.65 18.54 <30 Pass
2462 10.36 18.36 <30 Pass
2422 11.04 18.74 <30 Pass
802.11n40 2437 10.47 18.19 <30 Pass
2452 10.17 17.95 <30 Pass
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8. BANDWIDTH
8.1. MEASUREMENT PROCEDURE

6dB bandwidth:

1. Connect EUT RF output port to the Spectrum Analyzer through an RF attenuator

2. Set the EUT Work on the top, the middle and the bottom operation frequency individually.
3. Set SPA Centre Frequency = Operation Frequency, RBW= 100 kHz, VBW=3xRBW.

4. Set SPA Trace 1 Max hold, then View.

Occupied bandwidth:

1. Connect EUT RF output port to the Spectrum Analyzer through an RF attenuator

2, Set the EUT Work on the top, the middle and the bottom operation frequency individually.

3. Set Span = approximately 2 to 5 times the 20 dB bandwidth, centered on a hoping channel
The nominal IF filter bandwidth (3 dB RBW) shall be in the range of 1% to 5% of the OBW and video
bandwidth (VBW) shall be approximately three times RBW; Sweep = auto; Detector function = peak

4. Set SPA Trace 1 Max hold, then View.

Note: The EUT was tested according to ANSI C63.10 for compliance to FCC PART 15.247 requirements.

8.2. TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION)

Spectrum Analyzer
[] @) ©
T

RF Cable

EUT
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Test Data of Occupied Bandwidth and DTS Bandwidth
s lets TeS‘EI\C/IZEg)nneI B?i?l?w%iﬁu(ﬁlllzdz) Bandvx;i?j?r?(M Hz) E_|\I/|n|1|ltzs) Pass or Fall
2412 15.186 10.051 20.5 Pass
802.11b 2437 15.522 10.069 20.5 Pass
2462 15.319 10.065 20.5 Pass
2412 16.904 16.369 >0.5 Pass
802.11g 2437 16.902 16.384 20.5 Pass
2462 16.873 16.372 20.5 Pass
2412 17.858 17.623 20.5 Pass
802.11n20 2437 17.844 17.631 20.5 Pass
2462 17.820 17.633 20.5 Pass
2422 36.429 36.313 20.5 Pass
802.11n40 2437 36.445 36.334 20.5 Pass
2452 36.411 36.359 20.5 Pass
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Test Graphs of Occupied Bandwidth

— Keysight Spectrum Analyzer - Occupied BW
CORREC | SENSE:INT] | ALIGN AUTO [ 09:43:50 AM Nov 08, 2022
Center Freq: 2.412000000 GHz Radio Std: None Frequency
—— 1rig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref 30.00 dBm

Center Freq
2.412000000 GHz

Center 2.412 GHz
#Res BW 200 kHz #VBW 620 kHz CF Step

Occupied Bandwidth Total Power 18.6 dBm

15.186 MHz Freq Offset
Transmit Freq Error -40.017 kHz % of OBW Power  99.00 % Ol
x dB Bandwidth 19.15 MHz x dB -26.00 dB

STATUS
Test_Graph_802.11b_ANT1_ 2412 1Mbps_OBW
' Keysight Spectrum Analyzer - Occupied BW ==
R CORREC | sENsE:INT] | ALIGN AUTO [ 09:55:58 AM Nov 08, 2022

4 RF g
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold: 10/10

——
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref 30.00 dBm

CenterFreq
2.437000000 GHz

Center 2.437 GHz
#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 19.9 dBm

15.522 MHz Freq Offset

Transmit Freq Error -51.129 kHz % of OBW Power  99.00 % Cli2

x dB Bandwidth 19.20 MHz x dB -26.00 dB

MSG STATUS

Test_Graph_802.11bh ANT1 2437 1Mbps_OBW
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CORREC | SENSE:INT] | ALIGN AUTO [ 09:58:59 AM Nov 08, 2022

Center Freq 2.46200000 GHz Center Freq: 2.462000000 GHz Radio Std: None
—— 1rig: Free Run Avg|Hold: 10/10

#FGain:Low #Atten: 30 dB Radio Device:BTS

Ref 30.00 dBm

Center 2.462 GHz
#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 19.5 dBm
15.319 MHz

Transmit Freq Error -15.460 kHz % of OBW Power 99.00 %

x dB Bandwidth 19.18 MHz x dB -26.00 dB

STATUS

Frequency

Center Freq
2.462000000 GHz

CF Step

Freq Offset
0Hz

Test_Graph_802.11b_ANT1_2462_1Mbps_OBW

' Keysight Spectrum Analyzer - Occupied BW
R

CORREC | sENsE:INT] | ALIGN AUTO  [10:18:49 AM Nov 08, 2022

( RF g
Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None
Trig: Free Run Avg|Hold: 10/10

——
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref 30.00 dBm

Center 2.412 GHz
#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 18.3 dBm
16.904 MHz

Transmit Freq Error -56.141 kHz % of OBW Power 99.00 %
x dB Bandwidth 26.78 MHz x dB -26.00 dB

MSG STATUS

[N =

Frequency

CenterFreq
2.412000000 GHz

Freq Offset
0 Hz

Test_Graph_802.11g ANT1 2412 6Mbps_OBW
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CORREC | SENSE:INT] | ALIGN AUTO __ [10:15:50 AM Nov 08, 2022

Center Freq 2_43700000 GHz Center Freq: 2.437000000 GHz Radio Std: None
—— 1rig: Free Run Avg|Hold:>10/10

#FGain:Low #Atten: 30 dB Radio Device:BTS

Ref 30.00 dBm

Center 2.437 GHz
#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 17.2 dBm
16.902 MHz

Transmit Freq Error -62.119 kHz % of OBW Power 99.00 %

x dB Bandwidth 25.74 MHz x dB -26.00 dB

STATUS

Frequency

Center Freq
2.437000000 GHz

CF Step

Freq Offset
0Hz

Test_Graph_802.11g ANT1_2437_6Mbps_OBW

' Keysight Spectrum Analyzer - Occupied BW
R

CORREC | sENsE:INT] | ALIGN AUTO  [10:11:33 AM Nov 08, 2022

( RF g
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None
Trig: Free Run Avg|Hold: 10/10

——
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref 30.00 dBm

Center 2.462 GHz
#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 16.9 dBm
16.873 MHz

Transmit Freq Error -36.943 kHz % of OBW Power 99.00 %
x dB Bandwidth 26.62 MHz x dB -26.00 dB

MSG STATUS

[N =

Frequency

CenterFreq
2.462000000 GHz

Freq Offset
0 Hz

Test_Graph_802.11g ANT1_2462_6Mbps_OBW
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Center Freq 2.412000000

CORREC | SENSE:INT] |

ALIGN AUTO

‘IDJZD:DZ AM Nov 08, 2022

GHz Center Freq: 2.412000000 GHz

—— 1rig: Free Run
#FGain:Low #Atten: 30 dB

Radio Std: None Frequency

Avg|Hold: 10/10

Radio Device:BTS

Ref 30.00 dBm

Center 2.412 GHz
#Res BW 200 kHz

Occupied Bandwidth

17

Transmit Freq Error
x dB Bandwidth

#VBW 620 kHz

Total Power

.858 MHz

6.798 kHz
24.54 MHz

% of OBW Power
x dB

Center Freq
2.412000000 GHz

CF Step

18.4 dBm

Freq Offset

99.00 % Ol

-26.00 dB

STATUS

Test_Graph_802.11n20_ANT1_2412 MCS0_OBW

' Keysight Spectrum Analyzer - Occupied BW
R

[N =

0 RF $ -
Center Freq 2.437000000 GHz

Ref 30.00 dBm

Center 2.437 GHz
#Res BW 200 kHz

Occupied Bandwidth

1

Transmit Freq Error
x dB Bandwidth

CORREC | sENsE:INT] |

ALIGN AUTO

[09:15:17 AM Nov 11, 2022

Center Freq: 2.437000000 GHz
wp 1rig: Free Run

#FGain:Low #Atten: 30 dB

#/BW 620 kHz

Total Power

44 MHz

12.537 kHz
21.43 MHz

% of OBW Power
x dB

Radio Std: None Frequency

Avg|Hold: 10/10

Radio Device: BTS

CenterFreq
2.437000000 GHz

17.1 dBm

FreqOffset

99.00 % Cli2

-26.00 dB

STATUS

Test_Graph_802.11n20_ANT1_2437_MCSO_OBW
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Center Freq 2.462000000

CORREC

GHz

#FGain:Low

| SENSE:INT] | ALIGN AUTO _ [09:17:52 AM Nov 11, 2022

—— 1rig: Free Run

Center Freq: 2.462000000 GHz Frequency

Avg|Hold:>10/10

Radio Std: None

#Atten: 30 dB Radio Device:BTS

Ref 30.00 dBm

Center 2.462 GHz
#Res BW 200 kHz

Occupied Bandwidth

17.820 MHz

23.161 kHz
20.79 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq
2.462000000 GHz

#VBW 520 kHz SRS

Total Power 16.9 dBm

Freq Offset

% of OBW Power VB

x dB

99.00 %
-26.00 dB

STATUS

Test_Graph_802.11n20_ANT1_2462_MCS0_OBW

' Keysight Spectrum Analyzer - Occupied BW
R

[N =

0 RF $ -
Center Freq 2.422000000 GHz

Ref 30.00 dBm

Center 2.422 GHz
#Res BW 390 kHz

CORREC

#IFGain:Low

Occupied Bandwidth

36.429 MHz

-49.799 kHz
40.64 MHz

Transmit Freq Error
x dB Bandwidth

| sENsE:INT] | ALIGN AUTO  [09:25:28 AM Nov 11, 2022

wp 1rig: Free Run

Frequency

Center Freq: 2.422000000 GHz Radio Std: None

Avg|Hold:>10/10

#Atten: 30 dB Radio Device: BTS

CenterFreq
2.422000000 GHz

#/BW 1.2 MHz

Total Power 17.1 dBm

FreqOffset

% of OBW Power OB

x dB

99.00 %
-26.00 dB

STATUS

Test_Graph_802.11n40_ANT1_ 2422 MCSO_OBW
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Center Freq 2.437000000

CORREC | SENSE:INT] |
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GHz Center Freq: 2.437000000 GHz
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#FGain:Low #Atten: 30 dB

Radio Std: None Frequency

Avg|Hold: 10/10

Radio Device:BTS

Ref 30.00 dBm
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#Res BW 390 kHz
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Transmit Freq Error
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Total Power
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47.55 MHz

% of OBW Power
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CF Step
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-26.00 dB

STATUS

Test_Graph_802.11n40_ANT1_2437_MCS0_OBW

' Keysight Spectrum Analyzer - Occupied BW
R

[N =

0 RF $ -
Center Freq 2.452000000 GHz
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Occupied Bandwidth

3
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CORREC | sENsE:INT] |
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-5.146 kHz
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16.3 dBm

FreqOffset
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Test_Graph_802.11n40_ANT1_2452_MCSO_OBW
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Test Graphs of DTS Bandwidth

. Keysight Spectrum Analyzer - Occupied BW

CORREC

SENSE:INT]

| ALIGN AUTO [ 09:44:00 AM Nov 08, 2022

#FGain:Low

Center Freq: 2.412000000 GHz
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Radio Device:BTS
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STATUS
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' Keysight Spectrum Analyzer - Occupied BW
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Avg|Hold: 10/10
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CenterFreq
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Sweep 3.733 ms

Total Power 21.0 dBm

FreqOffset
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CORREC | SENSE:INT] | ALIGN AUTO
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9. CONDUCTED SPURIOUS EMISSION
9.1. MEASUREMENT PROCEDURE

1. Connect EUT RF output port to the Spectrum Analyzer through an RF attenuator

2, Set the EUT Work on the top, the middle and the bottom operation frequency individually.

3. Set SPA Trace 1 Max hold, then View.

Note: The EUT was tested according to ANSI C63.10 (2013) for compliance to FCC 47CFR 15.247
requirements. Owing to satisfy the requirements of the number of measurement points, we set the
RBW=1MHz, VBW > RBW, scan up through 10th harmonic, and consider the tested results as the
worst case, if the tested results conform to the requirement, we can deem that the real tested
results(set the RBW=100KHz, VBW > RBW) are conform to the requirement.

9.2. TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION)

The same as described in section 8.2.

9.3. MEASUREMENT EQUIPMENT USEDJN
The same as described in section 6.

9.4. LIMITS AND MEASUREMENT RESULT

LIMITS AND MEASUREMENT RESULT

Measurement Result
Applicable Limits
Test Data Criteria
In any 100 KHz Bandwidth Outside the At least -20dBc than the limit
frequency band in which the spread spectrum Specified on the BOTTOM PASS
intentional radiator is operating, the radio frequency Channel
power that is produce by the intentional radiator shall
be at least 20 dB below that in 100KHz bandwidth
within the band that contains the highest level of the
desired power. At least -20dBc than the limit PASS
In addition, radiation emissions which fall in the Specified on the TOP Channel
restricted bands, as defined in §15.205(a), must also
comply with the radiated emission limits specified
in§15.209(a))

Note: The limits reference level is according to the test plot of -6dB bandwidth.
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10. MAXIMUM CONDUCTED OUTPUT POWER SPECTRAL DENSITY
10.1 MEASUREMENT PROCEDURE
(). Connect EUT RF output port to the Spectrum Analyzer through an RF attenuator
(2). Set the EUT Work on the top, the middle and the bottom operation frequency individually.
(3). Set SPA Trace 1 Max hold, then View.
Note: The method of PKPSD in the ANSI C63.10 (2013) item 11.10 was used in this testing.
10.2 TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION)
Refer to Section 8.2.
10.3 MEASUREMENT EQUIPMENT USED
Refer to Section 6.
10.4 LIMITS AND MEASUREMENT RESULT
Test Data of Conducted Output Power Spectral Density
Testhode | T el | e ey | omarany | commer | PSSP
2412 -2.589 -10.828 <8 Pass
802.11b 2437 -0.880 -9.119 <8 Pass
2462 -1.170 -9.409 <8 Pass
2412 -5.739 -13.978 <8 Pass
802.11g 2437 -6.910 -15.149 <8 Pass
2462 -6.999 -15.238 <8 Pass
2412 -6.285 -14.524 <8 Pass
802.11n20 2437 -8.016 -16.255 <8 Pass
2462 -8.342 -16.581 <8 Pass
2422 -10.227 -18.466 <8 Pass
802.11n40 2437 -11.552 -19.791 <8 Pass
2452 -10.680 -18.919 <8 Pass

Note: Power density(dBm/3kHz) = Power density(dBm/20kHz) — 10*log(20/3).
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Test Graphs of Conducted Output Power Spectral Density
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11. RADIATED EMISSION
11.1. MEASUREMENT PROCEDURE

1. The EUT was placed on the top of the turntable 0.8 or 1.5 meter above ground. The phase center of the
receiving antenna mounted on the top of a height-variable antenna tower was placed 3 meters far away
from the turntable.

2. Power on the EUT and all the supporting units. The turntable was rotated by 360 degrees to determine the
position of the highest radiation.

3. The height of the broadband receiving antenna was varied between one meter and four meters above
ground to find the maximum emissions field strength of both horizontal and vertical polarization.

4. For each suspected emission, the antenna tower was scan (from 1 M to 4 M) and then the turntable was
rotated (from O degree to 360 degrees) to find the maximum reading.

5. Set the test-receiver system to Peak or CISPR quasi-peak Detect Function with specified bandwidth under
Maximum Hold Mode.

6. For emissions above 1GHz, use 1MHz RBW and 3MHz VBW for peak reading. Place the measurement
antenna away from each area of the EUT determined to be a source of emissions at the specified
measurement distance, while keeping the measurement antenna aimed at the source of emissions at each
frequency of significant emissions, with polarization oriented for maximum response. The measurement
antenna may have to be higher or lower than the EUT, depending on the radiation pattern of the emission
and staying aimed at the emission source for receiving the maximum signal. The final measurement
antenna elevation shall be that which maximizes the emissions. The measurement antenna elevation for
maximum emissions shall be restricted to a range of heights of from 1 m to 4 m above the ground or
reference ground plane.

7. When the radiated emissions limits are expressed in terms of the average value of the emissions, and
pulsed operation is employed, the measurement field strength shall be determined by averaging over one
complete pulse train, including blanking intervals, as long as the pulse train does not exceed 0.1 seconds.
As an alternative (provided the transmitter operates for longer than 0.1 seconds) or in cases where the
pulse train exceeds 0.1 seconds, the measured field strength shall be determined from the average
absolute voltage during a 0.1 second interval during which the field strength is at its maximum values.

8.1f the emissions level of the EUT in peak mode was 3 dB lower than the average limit specified, then testing
will be stopped and peak values of EUT will be reported, otherwise, the emissions which do not have 3 dB
margin will be repeated one by one using the quasi-peak method for below 1GHz.

9. For testing above 1GHz, the emissions level of the EUT in peak mode was lower than average limit (that
means the emissions level in peak mode also complies with the limit in average mode), then testing will be
stopped and peak values of EUT will be reported, otherwise, the emissions will be measured in average
mode again and reported.

10. In case the emission is lower than 30MHz, loop antenna has to be used for measurement and the
recorded data should be QP measured by receiver. High - Low scan is not required in this case.
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11.2. TEST SETUP
Radiated Emission Test-Setup Frequency Below 30MHz
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11.3. LIMITS AND MEASUREMENT RESULT
15.209(a) Limit in the below table has to be followed

Frequencies Field Strength Measurement Distance
(MHz) (microvolts/meter) (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

Note: All modes were tested for restricted band radiated emission,
the test records reported below are the worst result compared to other modes.

11.4. TEST RESULT

Radiated emission below 30MHz

The amplitude of spurious emissions from 9kHz to 30MHz which are attenuated more than 20 dB below the
permissible value need not be reported.
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EUT Do it Yourself WiFi DIY 4K Model Name MGWIFIDIY4K
Camera Kit
Temperature 25°C Relative Humidity 58%
Pressure 960hPa Test Voltage Normal Voltage
802.11b with date rate 1 .
Test Mode 5412MHz Antenna Horizontal
720 dBuv/m
Limit: —
Mamgin: —_—
1 I f’ 3 ig ]

30,000 40 L] 60 70 B0 [MHz] 300 400 500 &00 FO0O 1000000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Over
MHz dBuv dB dBuv/m dB/m dB Detector
1 2459509 15.52 21.92 3744 4600 -856 peak
2 * 300.3672 18.31 24 54 4285 4600 -3.15 peak
3 4250280 12.27 26.62 38.89 4600 -7.11 peak
4 1 7933960 14.86 26.34 4120 4600 480 peak
5 1 848.0563 12.04 28.38 4042 46.00 -558 peak
6 1 900.1474 10.78 30.80 4158 4600 442 peak

RESULT: PASS
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Do it Yourself WiFi DIY 4K
EUT Camera Kit Model Name MGWIFIDIY4K
Temperature 25°C Relative Humidity 58%
Pressure 960hPa Test Voltage Normal Voltage
802.11b with date rate 1 .
Test Mode 2412MHz Antenna Vertical
720 dBuV/m
Limit: —_—
Margin: JR—
I
f 5 3 188

? 20.000 40 50 60 70 20 [MHz]) 300 ADD 500 GO0 700 1000000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit ~ Owver

MHz dBuv dB dBuv/m dB/m dB Detector
1 2459509 15.36 21.92 3728 4600 872 peak
2 * 3003672 17 .64 24 54 4218 4600 -3.82 peak
3 4432943 13.05 26.15 39.20 4600 680 peak
4 1 7933960 14 44 26.34 40.78 4600 522 peak
5 | B48.0563 12.52 28.38 40.90 46.00 510 peak
6 | 9001474 10.76 30.80 41 .56 4600 444 peak

RESULT: PASS

Note: 1. Factor=Antenna Factor + Cable loss, Margin=Measurement-Limit.

2. The “Factor” value can be calculated automatically by software of measurement system.

3. All test modes had been pre-tested. The 802.11b at low channel is the worst case and recorded in the report.
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