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Product description

Product name...........ccccvvvvvenees . SMART LOCK

Model Number..........ccccee..... . M6
Standards.......cccccevvvvviinneenn. . FCC Part 15C

Test procedure..................... . IEEE/ANSI C63.10-2020

This device described above has been tested by Shenzhen HongBiao Certification& Testing Co.,
Ltd and the test results show that the equipment under test (EUT) is in compliance with the EMC
requirements. And it is applicable only to the tested sample identified in the report.

Date of TeSt.....cocvveveiiiiie e :
Date (s) of performance of tests............. : November 29, 2023 ~ December 15, 2023
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1 General Description
1.1 Description of EUT

Product name: SMART LOCK

Model name; M6

Y1,Y2,Y3,Y4,Y5,Y6,Y7,Y8, Y9, AL, A2, A3, A4, A5, A6, A7,
A8, A9, M1, M2, M3, M4, M5, M7, M8, M9, H1, H2, H3, H4, H5,
H6, H8, H9, H10, H11, D1, D2, D3, D4, D5, D6, D7, DS2, G2,
G3,G4,G5,T1, T2, T3, T7, T5, T6

The color of appearance and model name of series models
listed are different from the main model, but the circuit and the
electronic construction are the same, declared by the

Series Model:

Different of series model:

manufacturer.
Operation frequency: 13.56MHz
Modulation type: ASK
Antenna type: Loop Antenna
Antenna gain: 0dBi
Hardware version: bk3435 ble_fcc_crc_V2.0
Software version: ZYX(012)MAIN V1.0
Power supply: DC 6.0V From Battery and DC 5.0V From USB
Adapter information: N/A
1.2 Test Mode
Test Mode Description Frequency (MHz)
1 Transmitting 13.56

1.3 Test Setup

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

1.4 Ancillary Equipment

Equipment Model S/IN Manufacturer
Adapter HW-100225C00 / Huawei
Equipment Length (cm) Shielded/Unshielded With/Without Ferrite
USB Ato C Cable 100 Unshielded Without Ferrite
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2 Summary of Test Result

Test procedures according to the technical standards:

FCC Part 15C
No. Standard Section Test Item Result Remark
1 FCC Part 15.203 Antenna Requirement Pass
2 FCC Part 15.207 Conducted Emission Pass
3 FCC Part 15.209 Radiated Emission Pass
4 FCC Part 15.215 20dB Bandwidth Pass
5 FCC Part 15.225(b)(c) Out of Band Emissions Pass
6 FCC Part 15.225(e) Frequency Stability Pass
Note:
1. “N/A” means the test case does not apply to the test object.
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3 Test Facilities and Accreditations
3.1 Test Laboratory

Test Site Shenzhen HongBiao Certification& Testing Co., Ltd
Room 102, 201, Building 2, Yuanwanggu RFID Industrial Park,

Test Site Location Tongguan Road, Tianliao Community, Yutang Street, Guangming
District, Shenzhen, China

Telephone: (86-755) 2998 9321

Fax: (86-755) 2998 5110

FCC Registration No.: CN1341

A2LA Certificate No.: 6765.01

3.2 Environmental Conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature: 15°C~35°C
Relative Humidity: 20%~75%
Air Pressure: 98kPa~101kPa

3.3 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 %.

Measurement Frequency Range U, (dB) Note

RF frequency 2x 10°

RF power, conducted +0.57 dB

Conducted emission(150kHz~30MHz) +25dB

Radiated emission(30MHz~1GHz) +4.2dB

Radiated emission (above 1GHz) +4.7dB

Occupied bandwidth +4%

Temperature +1 degree

Humidity 5%

3.4 Test Software

Software name Manufacturer Model Version
EMI Measurement Farad EZ-EMC V1.1.4.2
Conducted test system MWRF-test MTS 8310 v2.0.0
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4 List of Test Equipment

Radiation emission
ltem Equipment | Equipment | Manufacture Model Serial No. Calibration Due date
No. name r date
1 HB-E001 |Horn Antenna| Schwarzbec | BBHA 02592 2022-04-02 | 2024-04-01
K 9120D
Biconical
2 | HB-EQO2 | l0g-periodic | Schwarzbec | VULB 01340 | 2022-04-06 | 2024-04-05
composite k 9168
antenna
3 HB-gooz | SHF-EHF | Schwarzbec | BBHA 01193 2022-04-02 | 2024-04-01
Horn k 91270
4 | HB-EO04 | Preampliifier | Noyetec | WATHO9 | NYCMLA20 | 053.05.01 | 2024-05-10
5 | HB-EO05 | Preamplifier | Noyetec LANE;OH NY%'\(’)'ZMZO 2023-05-12 | 2024-05-11
6 | HB-EOOs | Preamplfier | Noyetec | “AN18 | NYCMIA20 | 50930611 | 2024-06-10
EMI TEST
7 HB-E007 | = civer R&S ESR7 102520 2023-05-12 | 2024-05-11
POSITINAL
8 HB-E009 | COTROLLE | Noyetec N/A N/A / /
R
9 HB-EO13 RF switch Noyetec NY-RF4 NY(())(ZZ(I;/LMZ / /
10 | HB-E066 ”'”g';‘g’r‘ce TASI TA8121 N/A 2023-05-11 | 2024-05-10
11 | HB-E075 | Activeloop | Schwarzbec | FMZB | o198 545 | 2022-07-24 | 2024-07-23
antenna k 15198
Conduction emission
ltem Equipment | Equipment | Manufactu Model Serial No. Calibration Due date
No. name rer date
4 Path Schwarzb NNLK
1 HB-E014 V-LISN o 8191 00770 2023-05-12 | 2024-05-11
Pulse Schwarzb VTSD
2 HB-E015 Limiter o o561.F 00949 2023-05-12 | 2024-05-11
3 HB-EO16 | ZN23201 | Noyetec | ZN23201 N/A 2023-05-11 | 2024-05-10
4 HB-E059 | Attenuator | Xianghua | TS2-6-1 | 220215166 | 2023-05-12 | 2024-05-11
EMI TEST
5 HB-E0B9 | = civer R&S ESCI N/A 2023-05-12 | 2024-05-11
RF
ltem Equipmen Equipment Manufact Model Serial No. Calibration Due date
t No. name urer date
MXG Anaiog
1 HB-E041 Signal Agilent | N5181A | MY47070421 | 2023-05-11 | 2024-05-10
Generator
WIDEBAND
2 HB-E042 RADIO R&S CMW500 132108 2023-05-11 | 2024-05-10
COMMUNICA
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TION TESTER
MXG Anaiog
3 HB-E043 Signal Agilent N5182A US46240335 | 2023-05-11 | 2024-05-10
Generator
Signal&
4 HB-E044 spectrum R&S FSV3044 101264 2023-05-11 | 2024-05-10
Analyzer
RF Control NY100-R
5 HB-E045 Box Noyetec FCB N/A / /
Thermometer
6 HB-E058 | Clock Humidity N/A HTC-1 N/A / /
Monitor
7 | me-go77 | PXASIONAl | pgient | Noos0A N/A 2023-05-11 | 2024-05-10
Analyzer

Note: the calibration interval of the above test instruments is 12&24 months and the calibrations are
traceable to international system unit (SI).
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5 Test Item And Results

5.1 Antenna Requirement

5.1.1 Standard Requirement

15.203 requirement: For intentional device, according to 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

5.1.2 Test Result

The EUT antenna is Loop Antenna. It comply with the standard requirement. In case of replacement
of broken antenna the same antenna type must be used.

Add:Room 102, 201, Building 2, Yuanwanggu RFID Industrial Park, Tongguan Road, Tianliao Community, Yutang Street, Guangming District, Shenzhen,China
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5.2 Conducted Emission

5.2.1 Limits
Limits — Class A
Limit (dBuV)
Frequency (MHz)
Quasi-Peak Average
0.15t0 0.5 79 66
0.5t0 30 73 60
Limits — Class B
Limit (dBuV)
Frequency (MHz)
Quasi-Peak Average
0.15t0 0.5 66 to 56* 56 to 46*
0.5t05 56 46
5to0 30 60 50
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.

5.2.2 Test Procedures

a) 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.

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) 1/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 is at least 80 cm from nearest part of EUT chassis.

e) Forthe actual test configuration, please refer to the related Iltem — photographs of the test
setup.

Add:Room 102, 201, Building 2, Yuanwanggu RFID Industrial Park, Tongguan Road, Tianliao Community, Yutang Street, Guangming District, Shenzhen,China
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5.2.3 Test setup

Vertical Reference
/ G round Plane ,/TestReceiver
g ——

[ je———3
woem | EYUT 3322
80cm
ISH
| T

\Horizontal Reference
G round Plane

5.2.4 Test Result
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EUT: SMART LOCK Model Name: M6
Test Mode: TM1+Charging Phase : L
Test Voltage: AC 120V/60Hz
90.0 dBu¥
80
70
60 H""---...___ FOC Pait15 CE-Class B_QP
]
50 g !
40 3
1 8 7
30 _F L W.&J!ﬂ‘\uljlluhw .ndn'fl :‘IU % L .[H Hfl]‘A n
20 ——SL - o j 8
T L%W 4
10 [t
0
-10
0.150 0.500 [MHz] 5000 30.000
Frequency | Reading | Factor Level Limit |Margin
No. (MHz) (dBuV) (dB) (dBuV) | (dBuv) | (dB) Detector | P/F | Remark
1 0.1860 2548 9.01 34.49 64.21 |[-29.72| QP | P
2 0.1860 11.80 9.01 20.81 5421 |-3340| AVG | P
3 0.6495 26.98 9.90 36.88 56.00 (-19.12| QP | P
4 0.6495 13.24 9.90 23.14 46.00 |-22.86| AVG | P
5 1.5180 2517 10.03 35.20 56.00 |-20.80( QP | P
6 1.5180 8.25 10.03 18.28 46.00 |-27.72| AVG | P
7 2.8365 24.30 10.10 34.40 56.00 |-21.60f QP | P
8 2.8365 4.34 10.10 14.44 46.00 |-31.56| AVG | P
9 - 13.5736 35.96 10.18 46.14 60.00 |-13.86| QP | P
10 13.5735 413 10.18 14.31 50.00 |-35.69| AVG | P
11 20.0040 21.58 10.54 32.12 60.00 (-2788| QP | P
12 20.0040 6.13 10.54 16.67 50.00 |-33.33| AVG | P
Notes:

1.An initial pre-scan was performed on the line and neutral lines with peak detector.
2.Quasi-Peak and Average measurement were performed at the frequencies with maximized
peak emission.

3.Mesurement Level = Reading level + Correct Factor

4.All test modes were pre-tested, but we only recorded the worst case in this report.
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EUT: SMART LOCK Model Name:  [M6
Test Mode: TM1+Charging Phase : N

Test Voltage: AC 120V/60Hz

900 dBwY

80

70

60 — FOC Part15 CE-Class B_QP

e

50

40 1 3
5 3 1

30 R / nﬂ m‘u'm"l-ﬁﬁ‘\gl u'"lu %ﬁ W |I..w|'.||r\|'||\. whﬁ.«ﬂﬁ‘l‘lw lT U{"!\I"‘WV ?l LI‘JJTI

{E Sl i i

10 ‘\"“’Mg L ‘Pl W eak
ol Y Y WU g

0 AVG

10

0.150 0.500 [MHz] 5000 30.000
No. Fr?ﬂlﬁezr;cy R(’ggﬁ;r;)g F(g(ét;)r (!]Sﬂ?/l) (cIi_IIBmul\t/) IVl(gng)ln Detector (P/F | Remark
1 0.1905 27.84 9.44 37.28 64.01 |[-26.73| QP P

2 0.1905 11.94 9.44 21.38 54.01 |[-3263| AVG | P

37 0.6315 28.44 9.68 38.12 56.00 |(-17.88| QP P

4 0.6315 10.13 9.68 19.81 46.00 |[-26.19| AVG | P

5 2.7330 24.06 10.08 34.14 56.00 |[-21.86| QP P

6 2.7330 2.76 10.08 12.84 46.00 ([-33.16| AVG | P

7 10.9860 21.83 10.21 32.04 60.00 |-27.96| QP P

8 10.9860 7.48 10.21 17.69 50.00 ([-32.31| AVG | P

9 13.5555 25.06 10.07 35.13 60.00 |[-24.87| QP P

10 13.5555 8.23 10.07 18.30 50.00 |[-31.70| AVG | P

11 16.7955 23.52 10.14 33.66 60.00 |[-26.34| QP P

12 16.7955 2.90 10.14 13.04 50.00 ([-36.96| AVG | P

Notes:

1.An initial pre-scan was performed on the line and neutral lines with peak detector.
2.Quasi-Peak and Average measurement were performed at the frequencies with maximized
peak emission.

3.Mesurement Level = Reading level + Correct Factor

4.All test modes were pre-tested, but we only recorded the worst case in this report.
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5.3 Radiated Emission

5.3.1 Limits
Frequencies Field Strength Measurement Distance
(MH2z) (micorvolts/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
Receiver Parameter Setting
Attenuation Auto
Start ~ Stop Frequency 9kHz~150kHz / RB 200Hz for QP
Start ~ Stop Frequency 150kHz~30MHz / RB 9kHz for QP
Start ~ Stop Frequency 30MHz~1000MHz / RB 120kHz for QP

5.3.2 Test Procedures

a) The radiated emission tests were performed in the 3 meters.

b) 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.

c) 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.

d) 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.

e) 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.

f) For the actual test configuration, please refer to the related item — EUT test photos.

5.3.3 Test Setup
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Radiated Emission Test-Up Frequency Below 30MHz

T

Imto 4m
Spectrum \ EUT|
Analyzer —|:|— IO.8m

Turntable

[ o —

Ground Plane

Coazxial Cable

5.3.4 Test Result
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Frequency range (9kHz — 30MHz)

EUT: SMART LOCK Model Name: M6

Test Mode: |TM1 Phase : Coplaner

Test Voltage: [DC 6V from battery
Freq. Reading Limit Margin State
(MHz) (dBuV/m) (dBuV/m) (dB) P/F
0.0200 45.86 121.57 -75.71 Pass
0.0454 46.96 114.45 -67.49 Pass
0.0857 38.80 108.94 -70.14 Pass
0.0909 37.92 108.42 -70.50 Pass
0.1008 37.58 107.53 -69.95 Pass
0.8002 46.76 69.54 -22.78 Pass

EUT: SMART LOCK Model Name: M6

Test Mode: [TM1 Phase : coaxial

Test Voltage: [DC 6V from battery
Freq. Reading Limit Margin State
(MHz) (dBuV/m) (dBuV/m) (dB) P/F
0.0205 45.86 121.35 -75.49 Pass
0.0468 46.52 114.19 -67.67 Pass
0.0855 38.80 108.96 -70.16 Pass
0.1010 40.27 107.51 -67.24 Pass
0.8304 47.10 69.21 -22.11 Pass
4.6962 37.64 69.50 -31.86 Pass

Note:

Limit dBuV/m @3m = Limit dBuV/m @300m+ 80
Limit dBuV/m @3m = Limit dBuV/m @30m + 40

Margin = Reading - Limit.
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Frequency range (30MHz — 1GHz)

EUT: SMART LOCK Model Name: M6
Test Mode: TM1 Phase : Horizontal

Test Voltage: DC 6V from battery

80.0 dBu¥/m

70

60
FCC Part15 RE-Class B_30-1000MHz

50 |-

[ 1
40 5
2
30 6
X
20
10
0.0
30.000 GO.00 [MHz]) 200.00 1000000
Frequency | Reading | Factor Level Limit  |Margin Height | Azimuth
No- | " “iMHz) | (dBuV) | (dB/m) |(dBuv/m)|(@Buvim)| (dB) | P | em) | (deq) |P/F| Remark
11 94.7601 52.00 -13.09 38.91 4350 |[-459 | QP 100 342 P
2 180.6488 4223 -10.83 31.40 4350 |[-12.10| QP 100 124 P
3 267.5455 4575 -9.33 36.42 46.00 |[-958 | QP 100 29 P
41 543.2742 4425 -2.97 41.28 46.00 (472 | QP 100 247 P
5 * | 716.6820 44 .26 0.72 44,98 46.00 |-1.02 | QP 100 9 P
6 841.0868 2573 2.01 27.74 46.00 (-18.26| QP 100 37 P

Remarks:

1. Mesurement Level = Reading level + Correct Factor, Margin = Mesurement Level — Limit.
2.The emission levels of other frequencies are very lower than the limit and not show in test
report.

3.All test modes were pre-tested, but we only recorded the worst case in this report.
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EUT: SMART LOCK Model Name:  |M6
Test Mode: ™1 Phase : Vertical

Test Voltage: DC 6V from battery

80.0 dBu¥/m

70

60
FCC Part15 RE-Class B_30-1000MHz

" [

I
6
40 | . 2
1 3 S,
30
20
10
0.0
30.000 60.00 [MHz] 200.00 1000.000
Frequency | Reading | Factor Level Limit |Margin Height | Azimuth
No. | " MHz) ~ | (dBuv) | (dB/m) |(dBuVv/m)|(@Buvim)| (dB) |P%°%" | (em) | (deg) |P/F| Remark

81.2117 4353 | 1340 | 3013 | 4000 [-987 | QP | 100 | 192
94.7601 4867 | -13.09 | 3558 | 4350 |[-792| QP | 100 | 192
261.0583 | 4060 | -959 | 31.01 | 4600 |-1499| QP | 100 | 267
547.0977 | 3438 | -292 | 3146 | 4600 |-1454| QP | 100 84
I | 7714486 | 3850 1.54 4004 | 4600 [-596| QP | 100 84
6 * | 893.8567 | 37.43 3.61 41.04 | 4600 |-496| QP | 100 | 246
Remarks:

1. Mesurement Level = Reading level + Correct Factor, Margin = Mesurement Level — Limit.
2.The emission levels of other frequencies are very lower than the limit and not show in test

report.
3.All test modes were pre-tested, but we only recorded the worst case in this report.

Dl hlw|r| =

0| T| 0| 0[O T
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5.4 Out of Band Emissions
541 Limits

According to FCC 15.225 (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.

According to FCC 15.225 (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.

5.4.2 Test Procedures
Test is conducting under the description of ANSI C63.10 - 2020 section 6.3 to 6.4.

As the radiation test, set the RBW=10kHz VBW=30kHz, observed the outside band of 13.11MHz to
14.01MHz, than mark the higher-level emission for comparing with the FCC rules.

543 Test Setup
Radiated Emission Test-Up Frequency Below 30MHz

5.4.4 Test Result
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EUT: SMART LOCK Model Name: (M6
Test Mode: ™1 Test Voltage: DC 6V from battery
1300 dBu¥/m
120 ]
110
100
90
FCC Part 15.225 RE

80
70
60
50
40 1
300

13.110 13.20 13.29 13.38 13.47 [MHz]) 13.65 13.74 13.83 13.92 14.01

Frequency | Reading | Factor Level Limit  |Margin Height | Azimuth

No- | " "(MHz) ~ | (dBuv) | (dB/m) |(dBuvim)|(dBuvim)| (dB) |P¥5° | (em) | (seg,) |P/F| Remark

1| 135645 20.51 1852 | 39.03 | 124.00 |-8497| QP | 100 | 123 | P
Remarks:
1. Mesurement Level = Reading level + Correct Factor, Margin = Mesurement Level — Limit.
2.The emission levels of other frequencies are very lower than the limit and not show in test
report.
3.All test modes were pre-tested, but we only recorded the worst case in this report.
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5.5 Frequency Stability
5.5.1 Limits

According to 15.225(e) The frequency tolerance of the carrier signal shall be maintained within
+0.01% 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.

5.5.2 Test Procedures
Test is conducting under the description of ANSI C63.10 - 2020 section 6.8.

5.5.3 Test Result

Reference Frequency: 13.56MHz, Limit: 200ppm
Temperature Power Supplied Frequency Error
(°C) (VDC) Error (Hz) Error (ppm)
50 6 167 12.32
40 6 140 10.32
30 6 125 9.22
20 6 102 7.52
10 6 108 7.96
0 6 121 8.92
-10 6 113 8.33
-20 6 132 9.73
Reference Frequency: 13.56MHz, Limit: 100ppm
Temperature Power Supplied Frequency Error
°C) (VDC) Error (Hz) Error (ppm)
20 51 145 10.69
6.9 101 7.45
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5.6 Occupied Bandwidth
5.6.1 Test method

Use the following spectrum analyzer settings:

Span = approximately 2 to 3 times the 20 dB bandwidth, centered on a hopping channel

RBW 21% of the 20 dB bandwidth

VBW =RBW

Sweep = auto

Detector function = peak

Trace = max hold

The EUT should be transmitting at its maximum data rate. Allow the trace to stabilize. Use the
marker-to-peak function to set the marker to the peak of the emission. Use the marker-delta
function to measure 20 dB down one side of the emission. Reset the marker-delta function, and
move the marker to the other side of the emission, until it is (as close as possible to) even with the
reference marker level. The marker-delta reading at this point is the 20 dB bandwidth and 99%
occupied bandwidth of the emission.

5.6.2 Testresult

Phone
20dB emission bandwidth 99% occupied bandwidth
Frequency (MHz)
(kHz) (kHz)
13.56 264.7 224.43
Test plots as below:
| Keysight Spectrum Analyzer - Occupied BW @@@
RL RF 500 AC [ SENSE:PULSE| I [ 11:45:35 AM Dec 07, 2023
na 800.00 Center Freq: 13.560000 MHz Radio Std: None
oo Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 10 dB Radio Device: BTS

Ref 0.00 dBm

VBW 1 MHz

Occupied Bandwidth Total Power -38.3 dBm
224 43 kHz

Transmit Freq Error 11.408 kHz % of OBW Power 99.00 %
x dB Bandwidth 264.7 kHz x dB -20.00 dB

MSG STATUS
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6 Photographs of the Test Setup

Reference to the appendix Test Setup Photos for details.
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7 Photographs of the EUT

Reference to the appendix External Photos and Internal Photos for details.

*kkkkk END OF REPORT *kkkkk
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