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1 Summary of Test Result

Item Description of Test Result Test by
1 Conducted emission Pass Qiao Li
2 Radiated emission Pass Qiao Li
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2 General description

2.1 Description of EUT

Product name: Evolv28
Model name: Evolv28
Different of series model: | N/A

Test model: Evolv28

Power supply:

DC3.7V or DC 5V From USB port

Power supply of test:

DC3.7V or DC 5V

EUT Highest Frequency

2.4GHz

2.2 Test mode

To investigate the maximum EMI emission characteristics generates from EUT, the test system was
pre-scanning tested base on the consideration of following EUT operation mode or test

configuration mode which possible have effect on EMI emission level. Each of these EUT operation

mode(s) or test configuration mode(s) mentioned above was evaluated respectively.

Test mode Description
Mode 1 Charging
Mode 1 Working

Note: The test modes were carried out for all operation modes. The final test mode of the
EUT was the worst test mode for EMI, and its test data is showed.

2.3 EUT test setup

See photographs of the test setup in the report for the actual setup and connections between EUT
and support equipment.

2.4 Ancillary equipment of test

Equipment

Model

S/IN

Manufacturer

/

/

/

Tel:(86-755) 85259392
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3 Test Facilities and Accreditations

3.1 Test laboratory

Test laboratory:

Shenzhen ETR Standard Technology Co., Ltd.

Laboratory location:

No0.103, No.10, Phase I, Zone 3, Xinxing Industrial Park, Xinhe,
Fuhai Street, Bao'an District, Shenzhen, Guangdong, China

CNAS Registration No.:

L11864

Telephone:

+86 755 85259392

Note: Instrument and equipment calibration laboratory:

Test laboratory:

Ti Testing & Certification Group Co., Ltd. Shenzhen Branch

Laboratory location:

103, Building B, Ganghongji Hi-tech Intelligent Industrial Park, 1008
Songbai Road, Nanshan District, Shenzhen

CNAS Registration No.:

L17117

Telephone:

0086-0755-23100751

3.2 Environmental conditions

During the measurement the

environmental conditions were within the listed ranges:

Temperature:

15°C~35°C

Humidity

20%~75%

Atmospheric pressure

98kPa~101kPa

3.3 Measurement uncertainty

Measurement Uncertainty for a Level of Confidence of 95 %, U=2xUc(y)

Conducted emission(150kHz~30MHz) +3.02dB
Radiated emission(30MHz~1GHz) +4.30 dB
Radiated emission (above 1GHz) +4.35 dB
Temperature +1 degree
Humidity +5%

3.4 Test software

Software name Manufacturer Model Version
Conducted test Farad EZ-EMC Ver.EMC-CON 3A1.1
software
Radiated test Farad EZ-EMC Ver.FA-03A2 RE
software
Tel:(86-755) 85259392 Email:etr800@etrtest.com Web: www.etrlab.cn

No0.103, No.10, Phase I, Zone 3,
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4 List of test equipment

Item Equipment name Manufacturer Model Serial No. Calél;rgtlon Due date
1 EMI Test Rohde&schwarz ESCI7 100605 20233.02 | 2024.3.01
Receiver
2 EMI Test Rohde&schwarz ESCI3 102696 20233.02 | 2024.3.01
Receiver
3 Loop Antenna schwarabeck FMZI?B1519 FMZB 1519 B 2022.3.11 2024.3.10
4 Broadband schwarabeck VULB9168 1064 2022.3.11 2024.3.10
antenna
5 Horn antenna schwarabeck BBHA9120D 9120D-1145 2022.3.11 2024.3.10
6 amplifier EMtrace RPO1A 50117 2023.3.02 2024.3.01
7 A”'gg'f\}\'lcﬁ’r?(wer schwarabeck NSLK8127 8127483 2023.3.02 2024.3.01
8 Artificial power ETS 3186/2NM 1132 2023.3.02 2024.3.01
network
10dB HUBER+SUHNE
9 attenuator m 10dB / 2023.3.02 2024.3.01
10 amplifier Space-Dtronics EWIC;'_AP’\A[%HS 19113001 2023.3.02 2024.3.01
1 Spectrum analyzer KEYSIGHT N9020A MY55370280 2023.3.02 2024.3.01

Note: the calibration interval of the above test instruments is 12 months and the calibrations are
traceable to international system unit (Sl).

Tel:(86-755) 85259392 Email:etr800@etrtest.com Web: www.etrlab.cn
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5 Test Results and test data

5.1 Conducted emission

Test Requirement: FCC Part15 C Section 15.207
Test Method: ANSI C63.4-2014
Test Frequency Range: | 150KHz to 30MHz
Receiver setup: RBW=9KHz, VBW=30KHz, Sweep time=auto
5.1.1 Limits
Frequency Class A (dBuV) Class B (dBpV)
(MHz) Quasi-peak Average Quasi-peak Average
0.15-0.5 79 66 66 - 56 * 56 - 46 *
05-5 73 60 56 46
5-30 73 60 60 50

Note 1: the tighter limit applies at the band edges.
Note 2: the limit of " * " marked band means the limitation decreases linearly with the logarithm of
the frequency in the range.

5.1.2 Test Procedures

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

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.

I/0O 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.

LISN is at least 80 cm from nearest part of EUT chassis.

For the actual test configuration, please refer to the related Item — photographs of the test setup.

Tel:(86-755) 85259392 Email:etr800@etrtest.com Web: www.etrlab.cn
No0.103, No.10, Phase I, Zone 3, Xinxing Industrial Park, Xinhe, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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5.1.3 Test Setup

Vert. reference plane

e EMI receiver

P
a 40cm‘; o f O

=SN
[}
=}
5]
3
—

LISN - Reference ground plane

5.1.4 EUT OPERATING CONDITIONS

The EUT was configured for testing in a typical fashion (as a customer would normally use it).
Test mode Refer to section 2.2 for details and only show the worst case.

Tel:(86-755) 85259392 Email:etr800@etrtest.com Web: www.etrlab.cn
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5.1.5 Test Result

Level = Reading+ Factor
Factor= LISN Factor + Cable Loss+ Attenuator Factor

Test mode: Mode 1 Phase: L
Temperature:  |24.6°C Humidity: 51%RH
Pressure: 101kPa Test voltage: AC 120V/60Hz
80.0 dBu¥
70
\\ FCCRart1b ClassB AC Conduction[QP)
60 S
HCCPart15|ClassB| Al Conduction[AYG)
50 —
3
40 1 ; 7
) \‘\/\’\ﬁ\'\“] ,lllll, \H-}»\ﬁ(rm v? 11
4 !
20 WM jf)\ f fa“l\k u W o zr)\mmwmm WM”‘A“WMAMW
et eak
1 L% 0 WA YA AN ’
’ LU R AL L T BT N e
I}
-10
-20
0.150 [MHz) 30.000
Frequency | Reading | Factor Level Limit [Margin
b (MHz) (dBuwV) | (dB) | (dBuv) | (dBuv) | (dB) |
1 0.3480 25.73 9.88 35.61 59.01 [-23.40| QP
2 0.3480 12.75 9.88 22.63 49.01 |(-26.38| AVG
3 0.4560 30.77 9.93 40.70 56.77 [-16.07| QP
4 0.4560 17.31 9.93 27.24 46.77 |-19.53| AVG
5 0.5415 25.75 9.94 35.69 56.00 [-20.31| QP
6 0.5415 13.38 9.94 23.32 46.00 (-22.68| AVG
7 0.6360 24.82 9.94 34.76 56.00 [-21.24| QP
8 0.6360 10.79 9.94 20.73 46.00 |-25.27| AVG
9 1.4010 21.22 9.91 31.13 56.00 |-24.87| QP
10 1.4010 7.18 9.91 17.09 46.00 |(-28.91| AVG
11 1.7835 19.58 9.88 29.46 56.00 [-26.54| QP
12 1.7835 6.36 9.88 16.24 46.00 (-29.76| AVG
Tel:(86-755) 85259392 Email:etr800@etrtest.com Web: www.etrlab.cn
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Test mode: Mode 1 Phase: N
Temperature:  |24.6°C Humidity: 51%RH
Pressure: 101kPa Test voltage: AC 120V/60Hz
80.0 dBu¥
70
\\ FCCRart1b ClassB AC Conduction[QP)
60 e
HCCPart15(ClagsB AL Conduction[AYG]
50 _--"'"""---..._
40 %\g % h
a9
30 N\Ww/"l /f \]‘P.\ J. V?/nm 3
20 S § W WMWMWMM fwt 4 | {
W/ m \ m&\u £ | | Y WWW peak
10 v%uk f\""\)‘"‘\f"\ﬂﬁ!\n«m‘ "
v WOV N VYT T T Y 2
1}
-0
-20
0150 [MHz] 30.000
Frequency | Reading | Factor Level Limit [Margin
No- | "MHz) | @Buv) | (@B) | (dBuv) | (@Buv) | (@B) |
1 0.2355 27.37 9.82 37.19 62.25 |[-25.06| QP
2 0.2355 11.41 9.82 21.23 52.25 |-31.02| AVG
3 0.4425 28.57 9.92 38.49 57.01 |-18.52| QP
4 0.4425 13.30 9.92 23.22 47.01 [-23.79| AVG
5 0.5370 25.23 9.94 35.17 56.00 |-20.83| QP
6 0.5370 9.16 9.94 19.10 46.00 |[-26.90( AVG
7 0.6450 24.19 9.94 34.13 56.00 |-21.87| QP
8 0.6450 7.71 9.94 17.65 46.00 |[-28.35| AVG
9 0.8250 21.74 9.96 31.70 56.00 |-24.30( QP
10 0.8250 4.83 9.96 14.79 46.00 [-31.21| AVG
11 1.3920 20.61 9.91 30.52 56.00 |-25.48( QP
12 1.3920 4.42 9.91 14.33 46.00 |[-31.67| AVG
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5.2 Radiated emission

Test Requirement:

FCC Partl5 C Section 15.209

Test Method:

ANSI C63.4-2014

Test Frequency Range:

5th harmonic of the highest frequency or 40 GHz, whichever is

lower.
Test site: Measurement Distance: 3m
Receiver setup: Frequency Detector RBW VBW Value
30MHz-1GHz | Quasi-peak | 100KH | 300KH | Quasi-peak
z z
Peak 1MHz 3MHz Peak
Above 1GHz
Peak 1MHz 10Hz Average
5.2.1 Limits
Limits of radiated emission measurement
Frequency Class B device Class A device Detector
(MH2) (at 3m) dBuV/m (at 3m) dBuV/m
30-88 40 49 QP
88-216 435 53.5 QP
216-960 46 56.4 QP
960-1000 54 59.5 QP
Above 1000 54 59.5 AV
Above 1000 74 79.5 PK

522

Test Procedures

The radiated emission tests were performed in the 3 meters.

The EUT was placed on the top of a rotating table 0.8 meters above the ground. The table was

rotated 360 degrees to determine the position of the highest radiation.

The height of the test antenna shall vary between 1m to 4m. Both horizontal and vertical

polarizations of the antenna are set to make the measurement.

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.
If the peak mode measured value compliance with and lower than average mode limit, the EUT

shall be deemed to meet average limits and then no additional average mode measurement
performed.
For the actual test configuration, please refer to the related item — EUT test photos.
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5.2.3 Test Setup

Radiated emission test-up frequency for below 1GHz

W W RV W S
o LYy W v W W w W - L ¥ * #
_: Antenna Tower
e Antenna
|..- ™ Ur- ——————y
-=Hitl_I-
| T
]
[Turntable) Ground Refemnnos Plames ! %] [ ] '

[ f'a

Turntable . 3m ——!

\ EUT

08m| Imtodm

Spectrum
Analyzer

—eee S~

. K
Ground Plane A /

Coaxial Cable

5.24 EUT OPERATING CONDITIONS

The EUT was configured for testing in a typical fashion (as a customer would normally use it).
Test mode Refer to section 2.2 for details and only show the worst case.

5.25 Test Result

Level = Reading + Factor
Factor= Antenna Factor + Cable Factor — Preamplifier Factor

Tel:(86-755) 85259392 Email:etr800@etrtest.com Web: www.etrlab.cn
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Below 1GHz
Test mode: Mode 2 Test polarization: Horizontal
Temperature: 24.4°C Humidity: 51%RH
Pressure: 101kPa Test voltage: DC 3.7V

80.0

dBu¥/m

70
60
HCC Clas¢ B 3M R adidtion
50 - 1l Ir
|
40 L
3
30 ; 2 B‘ﬂpeak
ot
20 | \ 3 \ J‘um M“’WM
o™
0.0
30.000 60 100 (MHz) 500 1000.0
No Frequency | Reading | Factor Level Limit |[Margin Detecior
' (MHz) (dBuV) | (dB/m) |(dBuV/m)|(dBuV/m)| (dB)

1 30.4238 51.53 -22.69 28.84 40.00 |-11.16| QP
2 99.5281 46.87 -25.22 21.65 43.50 |-21.85| QP
3 336.0352 54.30 -19.34 34.96 46.00 |-11.04| QP
4 724.2611 39.33 -8.63 30.70 46.00 |-15.30| QP
5 884.5029 35.14 -5.70 29.44 46.00 |-16.56| QP
6 952.0937 34.54 -3.79 30.75 46.00 |-15.25| QP
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Test mode: Mode 2 Test polarization:  |Vertical
Temperature: 24.4°C Humidity: 51%RH
Pressure: 101kPa Test voltage: DC 3.7V

0.0

dBu¥/m

70
60
HCC Clas3 B 3M |Radigtion
50 -1 !_
|
40 —
4 &
30 WW;@WM peak
3 M
20 M%“TH | A 11, 1W
10
0.0
30.000 60 100 (MHz) 500 1000.0
No Frequency | Reading | Factor Level Limit |Margin Detector
: (MHz) (dBuV) | (dB/m) [(dBuV/m)|(dBuV/m)| (dB)
1 30.2111 52.17 -22.73 29.44 40.00 [-10.56| QP
2 42.4508 43.96 -21.06 22.90 40.00 [-17.10| QP
3 312.1794 41.94 -19.78 22.16 46.00 (-23.84| QP
4 716.6820 39.79 -8.78 31.01 46.00 ([-14.99| QP
5 804.6028 35.18 -6.48 28.70 46.00 [-17.30| QP
6 958.7943 34.30 -3.73 30.57 46.00 [-1543| QP

Tel:(86-755) 85259392

No0.103, No.10, Phase |, Zone 3, Xinxing Industrial Park, Xinhe, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China

Email:etr800@etrtest.com

Web: www.etrlab.cn


file:///F:/10月案件/MTI151010003蓝骑士Q5/报告/2006ReportFormats/ReFoDatabase/InputPowers.doc

E T R - Page 16 of 26 - Report No.: ET-23030247E01

Above 1GHz
Test mode: Mode 2 Test polarization: Horizontal
Temperature: 23.8°C Humidity: 54%RH
Pressure: 101kPa Test voltage: DC 3.7V

80.0 dBu¥/m

FCC 15 C Radiation Abpve 1GHz [PH

70

1]

¥ peak
50 A

40 1

30

20

10

0.0
1000.000 2700.00 4400.00 610000 780000 [MHz) 11200.00 12900.00 1460000 16300.00  12000.0(

No. Frequency | Reading | Factor Level Limit [Margin Detector
(MHz) (dBuV) | (dB/m) [(dBuV/m)|(dBuV/m)| (dB)
1 3613.750 49.44 -11.15 38.29 74.00 |-35.71| peak
2 6248.750 46.00 -6.32 39.68 74.00 |-34.32| peak
3 9202.500 44.91 -0.76 4415 74.00 [-29.85| peak
4 13495.000 | 43.03 2.82 45.85 74.00 |-28.15| peak
5 14600.000 | 43.28 3.90 47.18 74.00 |-26.82| peak
6 17766.250 | 45.35 7.69 53.04 74.00 |-20.96| peak

Remark: The PK value is lower than the AV limit, so the AV value meets the requirements.
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Test mode: Mode 2 Test polarization:  |Vertical
Temperature: 23.8°C Humidity: 54%RH
Pressure: 101kPa Test voltage: DC 3.7V
80.0 dBu¥/m
FCC 15 C Hadiation Abpve 1GHz [PH]
70
60
|
50 . . W‘rgneak
g Brarefbif oy
40 1 MM WWWWW
WWWMMAWV
30
20
10
0.0
1000.000 2700.00 4400.00 610000 780000 (MHz) 11200.00 12900.00 14600.00 16300.00 18000.0(
No Frequency | Reading | Factor Level Limit [Margin Detector
' (MHz) (dBuV) | (dB/m) [(dBuV/m)|(dBuV/m)| (dB)
1 3613.750 49.95 -11.15 38.80 74.00 [-35.20| peak
2 8968.750 44 .47 -0.45 44.02 74.00 |-29.98| peak
3 13983.750 42.55 3.56 46.11 74.00 [-27.89| peak
4 15195.000 42,75 3.88 46.63 74.00 |-27.37| peak
5 16406.250 43.56 3.54 47.10 74.00 [-26.90| peak
6 17936.250 44.09 8.42 52.51 74.00 |[-21.49| peak

Remark: The PK value is lower than the AV limit, so the AV value meets the requirements.
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