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Report No.: JCF230925208-001

1. Test Report Declare

Applicant: Guangzhou Shirui Electronics Co.,Ltd.

Address: 192 Kezhu Roaq, Scientech Park, Guangzhou Ecor_10mic & Technology
Development District, Guangzhou, Guangdong, China

Manufacturer: Guangzhou Shirui Electronics Co.,Ltd.

Address: 192 Kezhu Roaq, Scientech Park, Guangzhou Ecopomic & Technology
Development District, Guangzhou, Guangdong, China

Product Name: Sensor Box

Brand Name: MAXHUB

Model Name: WL10C

Additional Models: | NA

We Declare:

The equipment described above is tested by Guangzhou Jingce Testing Technology Co., Ltd. and
in the configuration tested the equipment complied with the standards specified above. The test results
are contained this test report and Guangzhou Jingce Testing Technology Co., Ltd. is assumed of full
responsibility for the accuracy and completeness of these tests.
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2. Summary of Test Results

Summary of Test Results
Clause Test Items FCCI/ISED Rules Test Result
FCC Part 15: 15.215
1 20 dB Bandwidth
anawl ANSI C63.10:2013 Pass
2 Frequency tolerance FCC Part 15:15.225 P
quency ANSI C63.10:2013 ass
FCC Part 15: 15.209
3 Radiated Emission FCC Part 15: 15.225 Pass
ANSI C63.10:2013
. . FCC Part 15: 15.207
4 Power Line Conducted Emissions ANS| C63.10-2013 NA
5 Antenna requirement FCC Part 15: 15.203 P
a ANSI C63.10:2013 ass
Note: N/A is an abbreviation for Not Applicable.
3. Test Laboratory
Guangzhou Jingce Testing Technology Co., Ltd.
Add.: No.192, Kezhu Road, Huangpu District, Guangzhou, Guangdong, China
Association for Laboratory Accreditation(A2LA). Certificate Number: 6594.01
FCC Designation Number: CN1331. Test Firm Registration Number: 360543
IC Test Firm Registration Number: 28796
Conformity Assessment Body identifier: CN0138
5/19
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Report No.: JCF230925208-001

4. Equipment Under Test
4.1. Description of EUT

EUT Name: Sensor Box

Model Number: WL10C

EUTDescription: TUE e Please reference user manual of this device
Power Supply: 5V DC 300mA

Hardware Version: N/A

Software Version: N/A

Radio Specification: NFC

Operation Frequency: 13.56 MHz

Modulation: ASK

Antenna Type: PCB Loop antenna

Note 1: EUT is the ab. of equipment under test.

Note 2: The antenna gain is declared by the customer and the laboratory is not responsible for the
accuracy of the antenna gain.

4.2. Test Channel Configuration and Channel List

Tested mode, channel, information

Frequency
M h I
ode Channe (MH2)
ASK CH1 13.56

4.3. Test environment conditions
During the measurement the environmental conditions were within the listed ranges:

/ | Normal Conditions Extreme Conditions
Temperature range: 21-25 C 0Cto+40C
Humidity range: 40-75 % 40-75 %
Pressure range: 86-106 kPa 86-106kPa
Low Voltage: 4.25V High
Power supply DC 5V Voltage: 5.75V

Note: The Extreme temperature range and extreme voltages are declared by the manufacturer.

4.4. Description of Available Antennas

Transmit and L
Test Mode Receive Mode Description
ASK 5 1TX Antenna 1 can be used as transmitting/receiving
antenna.
5. Description of Test Setup
5.1. Accessory
2leargilon o Manufacturer Model Number Description Remark

Accessories

/ / / / /

LOP-FTR017 1.0 6/19




5.2. Support Equipment

Report No.: JCF230925208-001

Equipment Brand Name Model Name P/N
PC Lenovo T480 /
5.3. Test Setup
The EUT can work in normal operation.
5.4. Setup Diagram for Tests
EUT PC/DC

LOP-FTR017 1.0
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6. Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

Report No.: JCF230925208-001

Test Item Uncertainty
AC Power Conduction emission 1.37 dB
All Radiated emissions 4.6dB
Conducted emissions 3.09 dB
Occupied Channel Bandwidth 1.1%
Conducted Output power 0.82dB
Power Spectral Density 0.82dB

Note: This uncertainty represents an expanded uncertainty expressed at approximately the 95 %
confidence level using a coverage factor of k = 2.

7. Measuring Instrument and Software Used

TS Test System
Used Equipment Manufacturer | Model No. Serial No. Last Cal. Due. Date
o Spectrum Keysight N9030B | MY56320512 |Sep. 12, 2023|Sep. 11, 2024
Analyzer
g | VectorSignal | gioht | N5182B | MY57300334 |Sep. 12, 2023|Sep. 11, 2024
Generator
7 GS'Q”a' Keysight N5171B | MY57280639 |Sep. 12, 2023|Sep. 11, 2024
enerator
e} DC POWER Keysight E342A MY59020356 | Jul. 14, 2023 | Jul. 13, 2024
7 Incubator GWS EL-02JA 21107288  |Sep. 12, 2023|Sep. 11, 2024
thermometer
Control
™ unit(Power Tonscend JS0806-2 / Sep. 12, 2023 Sep. 11, 2024
sensor)
Wideband radio
M | communication R&S CMW500 163478 Jul. 11,2023 | Jul. 10, 2024
tester
Software
Used Description Manufacturer Name Version
| Test software TS+ JS1120-3 V3.3.10
RSE Test System
Used Equipment Manufacturer | Model No. Serial No. Last Cal. Due. Date
M | EMI Receiver R&S ESW 101685 Jul. 12, 2023 | Jul. 11, 2024
Bilog Antenna | Schwarzbeck | VULB 9163 01416 Mar. 21, 2023 | Mar. 20, 2024
®  |Horn Antenna 1| Schwarzbeck BBH/EQQO 02411 |May. 25, 2023|May. 24, 2024
M [Horn Antenna 2 ETS BBHA 9170 1090 Sep. 04, 2023 Sep. 03, 2024
@ | loop-antenna | Schwarzbeck FMZBGSMP" 00030 Jan.14,2023 | Jan.13,2024
g | SignalPre- 1 1 ccend |TAPO101805) \poice06122 | Jul. 10, 2023 | Jul. 09, 2024
Amplifier 0
i} Signal Pre- Tonscend |TAP9K3G32| AP20K806104 | Jul. 10, 2023 | Jul. 09, 2024
Amplifier
LOP-FTR017 1.0 8/19
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S Sional Pre- ETS 3116C-PA | 00217677  |Aug. 24, 2023|Aug. 23, 2024
Amplifier
3m Fully-
™ anechoic ETS RFD-100 / Apr. 24,2021 | Apr. 23, 2024
Chamber
Software
Used Description Manufacturer Name Version
™ Test software TS+ TS+ v3.0.0.4
Conducted Emission Test For AC Power Port
Used Equipment Manufacturer | Model No. Serial No. Last Cal. Due. Date
™ LISN R&S ENV216 102154 Jul. 10, 2023 | Jul. 09, 2024
4 EMI Receiver R&S ESR3 102509 Jul. 12,2023 | Jul. 11, 2024
Software
Used Description Manufacturer Name Version
4 Test software EZ EZ-EMC EMEC-3A1
Other Instrument
Used Equipment Manufacturer | Model No. Serial No. Last Cal. Due. Date
v Teﬂper‘f’“.‘""' & | Temperature HTC-1 / Nov. 25, 2022 |Nov. 24, 2023
umidity
LOP-FTR017 1.0 9/19




Report No.: JCF230925208-001

8. 20 dB Occupied Bandwidth and 99 % Occupied Bandwidth
8.1. Block diagram of test setup

EUT
r N
Control Control Tonscend RF Measurement
Fort(s)
Computer
~ = - Antenna System
- . e (Spectrum/SG/RF auto
Power y
o port control unit)
Supply
.
TEMPERATURE CABINET
Table
8.2. Limit

Intentional radiators operating under the alternative provisions to the general emission limits, as
contained in § 15.217 through 15.257 and in Subpart E of this part, must be designed to ensure that
the 20 dB bandwidth of the emission, or whatever bandwidth may otherwise be specified in the
specific rule section under which the equipment operates, is contained within the frequency band
designated in the rule section under which the equipment is operated.

8.3. Test Procedure
Connect EUT’s antenna output to spectrum analyzer by RF cable.
Set the spectrum analyzer as follows:

RBW: 10kHz
VBW: 30kHz
Detector Mode: Peak
Sweep time: auto
Trace mode Max hold

Allow the trace to stabilize, measure the 20dB of signal.

8.4. Results
Freq. 20dB bandwidth ;
Mode (MH2) Result (kHz) Conclusion
ASK 13.56 27 PASS
LOP-FTR017 1.0 10/19




8.5. Original test data
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KEYSIGHT Input RF

Coupling: DC
RL [:) Align: Auto

1 Spectrum
| Scale/Div 10 dB

|#Res BW 10 kHz
5 Marker Table

Mode Trace Scale
N 1 f
N 1 f
N il f

LOP-FTR017 1.0

Input Z- 50 O
Corr CCorr RCal
Freq Ref Int (S)

Atten: 10 dB
Preamp: Off

PNO: Best Wide
ff

Gate:

pW Path: Standard IF Gai

#Video BW 30 kHz

i
-18.59 dBm
-39.52 dBm
-40.79 dBm

13.561 0 MHz
13573 0 MHz
13.546 0 MHz

Oct 25, 2023
6:02:42 PM

Function

Frequency

Avg Type: Log-Power
Avg|Hold:>100/100
Trig: Free Run

enter Frequency
13.560000 MHz

500.000000 kHz

Swept Span
Zero Span

|
Span 500.0 kHz| '
Sweep 1.00 ms (1001 pts)! CF Step
50.000 kHz
Auto
Function Value Man
Freq Offset
0 Hz

Function Width

X Axis Scale
Log ]
Lin \J

Signal Track I
| (Span Zoom)
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9. Frequency Tolerance

9.1. Block diagram of test setup

Spectrum
Analyzer

9.2. Limits

Attenuator

Report No.: JCF230925208-001

EUT and

Assistant System

As contained in § 15.225 the frequency tolerance of the carrier signal shall be maintained within
10.01% of the operating frequency over a temperature variation of -20 degrees to +50 degrees C at
normal supply Voltage, and for a variation in the primary supply voltage from 85% to 115% of the
rated supply voltage at a temperature of 20 degrees C. For battery operated equipment, the
equipment tests shall be performed using a new battery.

9.3. Test Procedure

(1) Connected the EUT'’s antenna port to the Spectrum Analyzer by suitable attenuator, set the
Spectrum Analyzer as below:
Centre Frequency: The centre frequency of the channel under test.
Resolution BW: 1 KHz.

Video BW: 1 KHz.

Span: 1MHz.

Detector: Peak.

Trace Mode: Max Hold.
(2) When the trace is complete, find the peak value of the power envelope and record the

frequency.
9.4. Results
Condition Result Limit
Temperature Voltage Measured Tolerance Tolerance
(C) V) (MHz) (kHz) (ppm) | PPT
-20 13.56006 0.06 4 100
-10 13.56006 0.06 4 100
0 13.56006 0.06 4 100
Mode 10 NV 13.56006 0.06 4 100
20 13.56006 0.06 4 100
30 13.56006 0.06 4 100
40 13.56006 0.06 4 100
50 13.56006 0.06 4 100
20 4.25 13.56006 0.06 4 100
5.75 13.56006 0.06 4 100
Note: NT:20°C,NV:5V
LOP-FTR017 1.0 12/19
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10. Radiated Emission

10.1. Block diagram of test setup
In 3m Anechoic Chamber, test setup diagram for 9kHz - 30MHz:

3.0m
§ : l
K3 EUT
0.8m
Tune Table
1m
—
AMP Receiver PC System
In 3m Anechoic Chamber, test setup diagram for 30 MHz - 1 GHz:
3.0me
§ 1 |
I 1
EUT.
Im-4me
Tune-Table.
0.8m+
-
AMP.. Receiver. PC-System.

LOP-FTR017 1.0 13/19



10.2. Limit

Report No.: JCF230925208-001

Operation within the band 13.110-14.010 MHz as contained in §15.225:
(a) The field strength of any emissions within the band 13.553-13.567 MHz shall not exceed

15,848 microvolts/meter at 30 meters.

(b) Within the bands 13.410-13.553 MHz and 13.567-13.710 MHz, the field strength of any
emissions shall not exceed 334 microvolts/meter

at 30 meters.

(c) Within the bands 13.110-13.410 MHz and 13.710-14.010 MHz the field strength of any

emissions shall not exceed 106 microvolts/meter at 30 meters.

(d) The field strength of any emissions appearing outside of the 13.110-14.010 MHz band shall not
exceed the general radiated emission limits in §15.209.

FREQUENCY DISTANCE FIELD STRENGTHS LIMIT
MHz Meters uV/m dB(uV)/m
0.009 ~ 0.490 300 2400/F(KHz) 67.6-20log(F)
0.490 ~1.705 30 24000/F(KHz) 87.6-20log(F)
1.705 ~13.110 30 30 29.54
13.110 ~ 13.410 30 106 40.51
13.410~ 13.553 30 334 50.47
13.553~13.567 30 15848 84.00
13.567~13.710 30 334 50.47
13.710~14.010 30 106 40.51
14.010~30 30 30 29.54
30~88 3 100 40.0
88~216 3 150 43.5
216~960 3 200 46.0
960~1000 3 500 54.0

Note: (1) The emission limits shown in the above table are based on measurements employing a
CISPR QP detector except for the frequency bands 9-90KHz, 110-490KHz and above
1000MHz.Radiated emissions limits in these three bands are based on measurements employing an

average detector.

(2) At frequencies below 30MHz, measurement may be performed at a distance closer then that
specified, and the limit at closer measurement distance can be extrapolated by below formula:

Limitam(dBuV/m)= Limitzoom(dBuV/m) + 40Log(300m/3m) = Limitzoom(dBuV/m) + 80
Limitsm(dBuV/m)= Limitsom(dBuV/m) + 40Log(30m/3m) = Limitsom(dBuV/m) + 40

FREQUENCY DISTANCE FIELD STRENGTHS LIMIT
MHz Meters dB(uV)/m
0.009 ~ 0.490 3 147.6-20log(F)
0.490 ~ 1.705 3 127.6-20log(F)
1.705 ~ 13.110 3 69.54
13.110 ~ 13.410 3 80.51
13.410 ~ 13.553 3 90.47
13.553 ~ 13.567 3 124.00
13.567 ~ 13.710 3 90.47
13.710 ~ 14.010 3 80.51
14.010 ~ 30 3 69.54
30 ~ 88 3 40.00
88 ~ 216 3 43.50
216 ~ 960 3 46.00
960 ~ 1000 3 54.00

LOP-FTR017 1.0
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10.3. Test Procedure

(1) EUT was placed on a non-metallic table, 100 cm above the ground plane inside a semi-
anechoic chamber.

(2) Test antenna was located 3m from the EUT on an adjustable mast, and the antenna used as
below table.

Test frequency range Test antenna used Test antenna distance
9KHz-30MHz Active Loop antenna 3m
30MHz-1GHz Trilog Broadband Antenna 3m

According ANSI C63.10:2013 clause 6.4.4.2 and 6,5.3, for measurements below 30 MHz, the loop
antenna was positioned with its plane vertical from the EUT and rotated about its vertical axis for
maximum response at each azimuth position around the EUT. And the loop antenna also be
positioned with its plane horizontal at the specified distance from the EUT. The center of the loop is 1
m above the ground. for measurement above 30MHz, the Trilog Broadband Antenna or Horn
Antenna was located 3m from EUT, Measurements were made with the antenna positioned in both
the horizontal and vertical planes of Polarization, and the measurement antenna was varied from 1 m
to 4 m. in height above the reference ground plane to obtain the maximum signal strength.

(3) Below pre-scan procedure was first performed in order to find prominent frequency spectrum
radiated emissions from 9KHz to 1GHz:

(a) Scanning the peak frequency spectrum with the antenna specified in step (3), and the EUT was
rotated 360 degree, the antenna height was varied from 1m to 4m(Except loop antenna, it’s fixed 1m
above ground.)

(b) Change work frequency or channel of device if practicable.

(c) Change modulation type of device if practicable.

(d) Rotated EUT though three orthogonal axes to determine the attitude of EUT arrangement

produces highest emissions. Spectrum frequency from 9KHz to 1GHz (tenth harmonic of
fundamental frequency) was investigated.

(4) For final emissions measurements at each frequency of interest, the EUT was rotated and the
antenna height was varied between 1m and 4m in order to maximize the emission. Measurements in
both horizontal and vertical polarities were made and the data was recorded. In order to find the
maximum emission, the relative positions of equipments and all of the interface cables were changed
according to ANSI C63.10 2013 on Radiated Emission test.

(5) The emissions from 9KHz to 1GHz were measured based on CISPR QP detector except for
the frequency bands 9-90KHz, 110-490KHz, for emissions from 9KHz-90KHz,110KHz-490KHz and
above 1GHz were measured based on average detector, for emissions above 1GHz, peak emissions
also be measured and need comply with Peak limit.

(6) The emissions from 9KHz to 1GHz, QP or average values were measured with EMI receiver
with below RBW.

Frequency band RBW
9KHz-150KHz 200Hz

150KHz-30MHz 9KHz
30MHz-1GHz 120KHz

LOP-FTR017 1.0 15/19
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10.4. Results
Pass. (See below detailed test result)
Below 30MHz
Frequency Result @3m Limit @3m Detector Conclusion

(MHZz) (dBuV/m) (dBuV/m)
0.0708 60.79 110.60 Average PASS
0.0708 60.79 130.60 Peak PASS
0.1500 51.46 104.08 Average PASS
0.1500 51.46 124.08 Peak PASS
0.8268 51.79 69.27 QP PASS
1.1453 51.70 66.45 QP PASS
1.8620 48.64 69.54 QP PASS
2.2999 42.55 69.54 QP PASS
13.5571 60.10 124.00 QP PASS

Above 30MHz

Refer to appendix A

Note: EMI = Trace + Cable(Loss) + ERP Factor + Transducer

Margin = EMI - Limit

LOP-FTR017 1.0
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11. Antenna Requirements

11.1. Limits

Please refer to FCC §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. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to
comply with the provisions of this section. The manufacturer may design the unit so that a broken
antenna can be replaced by the user, but the use of a standard antenna jack or electrical connector

is prohibited.

11.2. Result
The antenna used for this product is PCB Loop antenna and that no antenna other than that
furnished by the responsible party shall be used with the device.

LOP-FTR017 1.0 17/19
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APPENDIX A — Radiated Emission Above 30MHz Test Data

Test Reiort

EUT: Sensor Box Environment: 23.5°C 53%
Model: WL10C SN:
Mode: NFC Mode Voltage: DC 5V 300mA
Customer: Engineer: Kennys Zhang
Remark:

Start of Test: 2023-10-21 17:03:54
Test Graph

Level[dBuv/m]

120
10+
100+
LIRS
801
01
60+
501
40

FCCPART15C

FCC PART 15 C-QP Limit

[

6

30+
204
101
ol
-10

30M

—— QP Limit

— Horizontal PK

100M

---= QP margin

Frequency[Hz]

1 48.9169 22.34 24.40 40.00 15.60 100 276 Horizontal
2 | 239.9290 21.30 32.21 46.00 13.79 100 251 Horizontal
3 | 297.5358 21.83 32.55 46.00 13.45 100 275.8 | Horizontal
4 | 379.6230 25.24 38.34 46.00 7.66 100 318 Horizontal
5 | 599.5440 30.19 36.59 46.00 9.41 100 269 Horizontal
6 | 997.7688 35.51 40.13 54.00 13.87 100 237 Horizontal

LOP-FTR017 1.0
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Test Report
EUT: Sensor Box Environment: 23.5°C 53%
Model: WL10C SN:
Mode: NFC Mode Voltage: DC 5V 300mA
Customer: Engineer: Kennys Zhang
Remark:
Start of Test: 2023-10-21 17:04:29
Test Graph
1204 ; : ; R FCCPART15C
10+
1004
90+
80+
70{ !
60+ : : FCCPARTH5 0P Limit

50l
0 I
wf : ‘ :
20 eyl
10}
O,

10 I I I I I I I I I I I I I | I |
30M 100M 16

Frequency[Hz]

Level[dBuv/m]

— QP Limit — Vertical PK ---- QP margin

1 40.6711 21.31 32.68 40.00 7.32 100 104 Vertical
2 67.7368 18.95 24.08 40.00 15.92 100 277 Vertical
3 | 239.9290 21.30 28.97 46.00 17.03 100 154 Vertical
4 | 276.0166 21.70 28.49 46.00 17.51 100 30 Vertical
5 | 379.6230 25.24 30.71 46.00 15.29 100 148 Vertical
6 | 999.3209 35.52 39.32 54.00 14.68 100 208 Vertical

END OF REPORT
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