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Appendix B

RF Test Data for 2.4GWIFI (Conducted Measurement)

Product Name: Wi-Fi Smart Fingerprint Lock
Test Model: WFP-F

Environmental Conditions

Temperature: 23.8°C
Relative Humidity: 52.1%
ATM Pressure: 100.0 kPa
Test Engineer: Taylor Hu
Supervised by: Li Huan
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B.1 -6dB Bandwidth

S

Page 2 of 50

FCC ID: 2AAAC-WFPF

IC: 28148-WFPF

Condition Mode Frequency (MHz) Antenna -6 dB Bandwidth (MHz) Limit -6 dB Bandwidth (MHz) Verdict
NVNT b 2412 Ant1 8.04 >=0.5 Pass
NVNT b 2437 Ant1 8.737 >=0.5 Pass
NVNT b 2462 Ant1 9.039 >=0.5 Pass
NVNT g 2412 Ant1 16.456 >=0.5 Pass
NVNT g 2437 Ant1 16.422 >=0.5 Pass
NVNT g 2462 Ant1 16.368 >=0.5 Pass
NVNT n20 2412 Ant1 17.675 >=0.5 Pass
NVNT n20 2437 Ant1 17.791 >=0.5 Pass
NVNT n20 2462 Ant1 17.607 >=0.5 Pass
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Page 3 of 50 FCC ID: 2AAAC-WFPF IC: 28148-WFPF

Test Graphs

-6dB Bandwidth NVNT b 2412MHz Ant1

Agilent Spectrum Analyzer - Occupied BW
# RL RF S0Q  AC SEMSE:PULSE ALIGH AUTD 01:12:06 PMMov 21, 2022

Eenter Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: Nene

+p. Trig:Free Run Avg|Hold: 10/10

I | HIFGain:Low HRAtten: 30 4B Radio Device: BTS
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Ref Offset 5.13 dB
10 dB/div Ref 25.13 dBm -1.5529 dBm
Log
15.1 1

613 2 3
- bl W"““‘*W“’,M
5 / “f A,
243 W r lh“‘
319 ﬂ]f"m M;l,,,\m
413 WW Mﬂl‘n‘.\, IM W

-54.9 1
-64.9

ICenter 2412 GHz Span 30 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 3.333ms

Occupied Bandwidth Total Power 19.3 dBm
12.340 MHz

Transmit Freq Error 22.266 kHz OBW Power 99.00 %

x dB Bandwidth 8.040 MHz x dB -6.00 dB

IMSG STATUS

-6dB Bandwidth NVNT b 2437MHz Ant1

Agilent Spectrum Analyzer - Occupied BW

0 RL RF Soe  Aac SEMSE:PULSE ALIGNAUTO 01:18:31 PM Moy 21, 2022
Eenter Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: Nene
+p. Trig:Free Run Avg|Hold: 10/10
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr3 2.441447 GHz
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ICenter 2.437 GHz Span 30 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms|
Occupied Bandwidth Total Power 18.8 dBm
12.380 MHz
Transmit Freq Error 78.131 kHz OBW Power 99.00 %
¥ dB Bandwidth 8.737 MHz x dB -6.00 dB
IMSG STATUS
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-6dB Bandwidth NVNT b 2462MHz Ant1

Agilent Spectrum Analyzer - Occupied BW

i RL RF S0 AC SEMSE:PULSE ALIGHALTO 01:20:51 PMNav 21, 2022
Eenter Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: Nene
+p. Trig:Free Run Avg|Hold: 10/10
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr3 2.46648 GHz
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ICenter 2.462 GHz Span 30 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms|
Occupied Bandwidth Total Power 18.5 dBm
12.580 MHz
Transmit Freq Error -39.242 kHz OBW Power 99.00 %
x dB Bandwidth 9.039 MHz x dB -6.00 dB
IMSG STATUS

-6dB Bandwidth NVNT g 2412MHz Ant1

Agilent Spectrum Analyzer - Occupied BW

i RL RF S0w  AC SEMSE:PULEE ALIGNAUTO 01:20:10 PMNov 21, 2022

Eenter Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radie Std: Nene
+p. Trig:Free Run Avg|Hold: 10/10
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
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ICenter 2412 GHz Span 30 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms|
Occupied Bandwidth Total Power 15.6 dBm
16.448 MHz
Transmit Freq Error -13.157 kHz OBW Power 99.00 %
x dB Bandwidth 16.46 MHz x dB -6.00 dB
IMSG STATUS
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-6dB Bandwidth NVNT g 2437MHz Ant1

Agilent Spectrum Analyzer - Occupied BW

# RL RF S0Q  AC SEMSE:PULSE ALIGH AUTD 01:31:53 PM Moy 21, 2022
Eenter Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radie Std: Nene
+p. Trig:Free Run Avg|Hold: 10/10
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ICenter 2.437 GHz Span 30 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms|
Occupied Bandwidth Total Power 15.6 dBm
16.474 MHz
Transmit Freq Error -2.005 kHz OBW Power 99.00 %
x dB Bandwidth 16.42 MHz x dB -6.00 dB
IMSG STATUS

-6dB Bandwidth NVNT g 2462MHz Ant1

Agilent Spectrum Analyzer - Occupied BW

# RL RF S0Q  AC SEMSE:PULSE ALIGH AUTD 01:33:50 PM Moy 21, 2022

Eenter Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None
+p. Trig:Free Run Avg|Hold: 10/10
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
T MKkr3 2.470181 GHZ

10 dBJdiv Ref 25.20 dBm -7.0669 dBm
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ICenter 2.462 GHz Span 30 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms|
Occupied Bandwidth Total Power 15.0 dBm
16.468 MHz
Transmit Freq Error -3.494 kHz OBW Power 99.00 %
¥ dB Bandwidth 16.37 MHz x dB -6.00 dB
IMSG STATUS
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-6dB Bandwidth NVNT n20 2412MHz Ant1

Agilent Spectrum Analyzer - Occupied BW

i RL RF S0Q  AC SENSE:PLLSE] ALIGN AUTC 01:44:23 PMhov 21, 2022
Eenter Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: Nene
+p. Trig:Free Run Avg|Hold: 10/10
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr3 2.420832 GHz
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ICenter 2412 GHz Span 30 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms|
Occupied Bandwidth Total Power 15.6 dBm
17.638 MHz
Transmit Freq Error -5.449 kHz OBW Power 99.00 %
x dB Bandwidth 17.67 MHz x dB -6.00 dB
IMSG STATUS

-6dB Bandwidth NVNT n20 2437MHz Ant1

Agilent Spectrum Analyzer - Occupied BW
# RL RF S0Q  AC SEMSE:PULEE ALIGH AUTD 01:47:54 PMMov 21, 2022

[Center Freq 2.437000000 GHz "~ Center Freq: 2.437000000 GHz Radio Std: None
I | +p. Trig:Free Run Avg|Hold: 10/10

#IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr3 2.445917 GHZ
Ref Offset 5.18 dB
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ICenter 2.437 GHz Span 30 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 3.333ms

Occupied Bandwidth Total Power 15.7 dBm
17.646 MHz

Transmit Freq Error 21.110 kHz OBW Power 99.00 %
x dB Bandwidth 17.79 MHz x dB -6.00 dB

IMSG STATUS
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-6dB Bandwidth NVNT n20 2462MHz Ant1

Agilent Spectrum Analyzer - Occupied BW
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Eenter Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radie Std: Nene
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ICenter 2.462 GHz Span 30 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms|
Occupied Bandwidth Total Power 14.8 dBm
17.603 MHz
Transmit Freq Error -24.560 kHz OBW Power 99.00 %
x dB Bandwidth 17.61 MHz x dB -6.00 dB
IMSG STATUS
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Page 8 of 50 FCC ID: 2AAAC-WFPF IC: 28148-WFPF

B.2 Occupied Channel Bandwidth

Condition Mode Frequency (MHz) Antenna 99% OBW (MHz)
NVNT b 2412 Ant1 12.328
NVNT b 2437 Ant1 12.426
NVNT b 2462 Ant1 12.523
NVNT g 2412 Ant1 16.538
NVNT g 2437 Ant1 16.58
NVNT g 2462 Ant1 16.566
NVNT n20 2412 Ant1 17.665
NVNT n20 2437 Ant1 17.698
NVNT n20 2462 Ant1 17.718
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Page 9 of 50 FCC ID: 2AAAC-WFPF IC: 28148-WFPF

Test Graphs
OBW NVNT b 2412MHz Ant1
Agilent Spectrum Analyzer - Occupied BW
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ICenter 2412 GHz Span 30 MHz
Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 18.6 dBm
12.328 MHz
Transmit Freq Error 43.472 kHz OBW Power 99.00 %
x dB Bandwidth 15.15 MHz x dB -26.00 dB
MSG STATUS

OBW NVNT b 2437MHz Ant1

Agilent Spectrum Analyzer - Occupied BW
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ICenter 2.437 GHz Span 30 MHz
Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 18.1 dBm
12.426 MHz
Transmit Freq Error 84.429 kHz OBW Power 99.00 %
x dB Bandwidth 15.18 MHz x dB -26.00 dB
IMSG STATUS
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Page 10 of 50 FCC ID: 2AAAC-WFPF IC: 28148-WFPF

OBW NVNT b 2462MHz Ant1
Agilent Spectrum Analyzer - Occupied BW
# RL RF S0Q  AC SEMSE:PULSE ALIGH AUTD 01:20:44 PMMov 21, 2022
Eenter Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: Nene
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ICenter 2.462 GHz Span 30 MHz
Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 17.6 dBm
12.523 MHz
Transmit Freq Error 51.310 kHz OBW Power 99.00 %
x dB Bandwidth 15.62 MHz x dB -26.00 dB
IMSG STATUS

OBW NVNT g 2412MHz Ant1

Agilent Spectrum Analyzer - Occupied BW
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ICenter 2412 GHz Span 30 MHz
Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 15.2 dBm
16.538 MHz
Transmit Freq Error -14.762 kHz OBW Power 99.00 %
¥ dB Bandwidth 19.61 MHz x dB -26.00 dB
IMSG STATUS
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OBW NVNT g 2437MHz Ant1

Agilent Spectrum Analyzer - Occupied BW

i RL RF 0o AC SEMSE:PULSE ALIGHALTO 01:31:46 PMNav 21, 2022
Eenter Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: Nene
+p. Trig:Free Run Avg|Hold: 10/10
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.44429 GHz
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||1Lu dBidiv____ Ref 25.18 dBm 0.52421 dBm
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ICenter 2.437 GHz Span 30 MHz
Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 15.0 dBm
16.580 MHz
Transmit Freq Error 16.367 kHz OBW Power 99.00 %
x dB Bandwidth 19.39 MHz x dB -26.00 dB
IMSG STATUS

OBW NVNT g 2462MHz Ant1

Agilent Spectrum Analyzer - Occupied BW

0 RL RF Soe  Aac SEMSE:PULSE ALIGNAUTO 01:33:43 PM Moy 21, 2022
Eenter Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: Nene
+p. Trig:Free Run Avg|Hold: 10/10
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.463257 GHz
Ref Offset5.2 dB
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ICenter 2.462 GHz Span 30 MHz
Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 14.7 dBm
16.566 MHz
Transmit Freq Error -7.588 kHz OBW Power 99.00 %
¥ dB Bandwidth 19.26 MHz x dB -26.00 dB
IMSG STATUS
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IC: 28148-WFPF

OBW NVNT n20 2412MHz Ant1

Agilent Spectrum Analyzer - Occupied BW
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Eenter Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: Nene
+p. Trig:Free Run Avg|Hold: 10/10
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ICenter 2412 GHz Span 30 MHz
Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 15.4 dBm
17.665 MHz
Transmit Freq Error 22.528 kHz OBW Power 99.00 %
¥ dB Bandwidth 19.43 MHz x dB -26.00 dB

STATUS

OBW NVNT n20 2437MHz Ant1

Agilent Spectrum Analyzer - Occupied BW
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ICenter 2.437 GHz Span 30 MHz
Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 15.2 dBm
17.698 MHz
Transmit Freq Error 25.121 kHz OBW Power 99.00 %
¥ dB Bandwidth 19.74 MHz x dB -26.00 dB
IMSG STATUS
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FCC ID: 2AAAC-WFPF

IC: 28148-WFPF

OBW NVNT n20 2462MHz Ant1

Agilent Spectrum Analyzer - Occupied BW
# RL RF S0Q  AC
[Center Freq 2.462000000 GHz

—,—
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ALIGNAUTO

01:49:35 PMMov 21, 2022

Center Freq: 2.462000000 GHz
Trig: Free Run Avg|Hold: 10/10
#Atten: 30 dB

Radio Std: Nene

Radio Device: BTS
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ICenter 2.462 GHz
Res BW 200 kHz

#VBW 620 kHz

Span 30 MHz
Sweep 1.333ms

Occupied Bandwidth

17.718 MHz
-5.521 kHz
19.74 MHz

Transmit Freq Error
x dB Bandwidth

Total Power 14.2 dBm
OBW Power 99.00 %
x dB -26.00 dB

STATUS
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FCC ID: 2AAAC-WFPF

B.3 Maximum Conducted Output Power

IC: 28148-WFPF

Condition Mode Frequency (MHz) Antenna Conducted Power (dBm) Limit (dBm) Verdict
NVNT b 2412 Ant1 15.61 30 Pass
NVNT b 2437 Ant1 15.32 30 Pass
NVNT b 2462 Ant1 15.11 30 Pass
NVNT g 2412 Ant1 14.29 30 Pass
NVNT g 2437 Ant1 14.37 30 Pass
NVNT g 2462 Ant1 13.82 30 Pass
NVNT n20 2412 Ant1 14.57 30 Pass
NVNT n20 2437 Ant1 14.39 30 Pass
NVNT n20 2462 Ant1 15.14 30 Pass

EIRP
Frequency Maximum Peak Report
Conducted
TestMode Antenna (MHz) Output Power Antenna Gain EIRP Verdict
Limit[dBm]
[dBm] Power(dBm)

2412 15.61 2.82 18.43 <36.00 PASS
b Ant0 2437 15.32 2.82 18.14 <36.00 PASS
2462 15.11 2.82 17.93 <36.00 PASS
2412 14.29 2.82 17.11 <36.00 PASS
g Ant0 2437 14.37 2.82 17.19 <36.00 PASS
2462 13.82 2.82 16.64 <36.00 PASS
2412 14.57 2.82 17.39 <36.00 PASS
n20 Ant0 2437 14.39 2.82 17.21 <36.00 PASS
2462 15.14 2.82 17.96 <36.00 PASS

m%%
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B.4 Maximum Power Spectral Density Level
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FCC ID: 2AAAC-WFPF

IC: 28148-WFPF

Condition | Mode Frequency Antenna Conducted PSD Duty Factor Total PSD Limit Verdict
(MHz) (dBm/3kHz) (dB) (dBm/3kHz) (dBm/3kHz)
NVNT b 2412 Ant1 -8.32 0 -8.32 8 Pass
NVNT b 2437 Ant1 -8.9 0 -8.9 8 Pass
NVNT b 2462 Ant1 -10.27 0 -10.27 8 Pass
NVNT g 2412 Ant1 -14.17 0 -14.17 8 Pass
NVNT g 2437 Ant1 -14.07 0 -14.07 8 Pass
NVNT g 2462 Ant1 -12.74 0 -12.74 8 Pass
NVNT n20 2412 Ant1 -13.69 0 -13.69 8 Pass
NVNT n20 2437 Ant1 -12.72 0 -12.72 8 Pass
NVNT n20 2462 Ant1 -15.18 0 -15.18 8 Pass
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Test Graphs
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PSD NVNT n20 2412MHz Ant1
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PSD NVNT n20 2462MHz Ant1
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B.5 Band Edge
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FCC ID: 2AAAC-WFPF

IC: 28148-WFPF

Condition Mode Frequency (MHz) Antenna Max Value (dBc) Limit (dBc) Verdict
NVNT b 2412 Ant1 -48.55 -20 Pass
NVNT b 2462 Ant1 -59.12 -20 Pass
NVNT g 2412 Ant1 -39.37 -20 Pass
NVNT g 2462 Ant1 -45.24 -20 Pass
NVNT n20 2412 Ant1 -37.76 -20 Pass
NVNT n20 2462 Ant1 -43.99 -20 Pass
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Test Graphs
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Band Edge NVNT b 2462MHz Ant1 Ref
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Band Edge NVNT g 2412MHz Ant1 Ref
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Band Edge NVNT g 2462MHz Ant1 Ref
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Band Edge NVNT n20 2412MHz Ant1 Ref
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Band Edge NVNT n20 2462MHz Ant1 Ref
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S

B.6 Conducted RF Spurious Emission

Page 28 of 50

FCC ID: 2AAAC-WFPF

IC: 28148-WFPF

Condition Mode Frequency (MHz) Antenna Max Value (dBc) Limit (dBc) Verdict
NVNT b 2412 Ant1 -47.33 -20 Pass
NVNT b 2437 Ant1 -48.03 -20 Pass
NVNT b 2462 Ant1 -47 .45 -20 Pass
NVNT g 2412 Ant1 -42.63 -20 Pass
NVNT g 2437 Ant1 -42.32 -20 Pass
NVNT g 2462 Ant1 -41.05 -20 Pass
NVNT n20 2412 Ant1 -42.32 -20 Pass
NVNT n20 2437 Ant1 -43.04 -20 Pass
NVNT n20 2462 Ant1 -42.81 -20 Pass
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Test Graphs

Tx. Spurious NVNT b 2412MHz Ant1 Ref
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