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RF Test Data for Bluetooth LE
(Conducted Measurements)

General Description of EUT

Product Name: Bird Feeder Camera
Test Model: NOO02
Sample ID: HC-C-202406-0014-01-01-2#

Environmental Conditions

Temperature: 23.8C

Relative Humidity: | 48%

Test Voltage: DC 3.7V

Test Engineer: Mike Yan

Note: For a more detailed features description, please refer to the report TBR-C-202406-0014-2

The report only show the worst case data.
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1. Duty Cycle

Condition Mode Frequency (MHz) Antenna Duty Cycle (%) Correction Factor (dB) 1T (kHz)
NVNT BLE 1Mbps 2402 Antl 66.35 1.78 2.42
NVNT BLE 1Mbps 2440 Antl 66.35 1.78 2.42
NVNT BLE 1Mbps 2480 Antl 66.35 1.78 2.42

FCC ID: 2AXEK-N002 TB-RF-074-1.0
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Test Graphs

Duty Cycle NVNT BLE 1Mbps 2402MHz Ant1

s Keysight Spectrum Analyzer - Swept SA =
RL RF 500 AC [ SENSE:INT] [ iy ALIGN AUTO/NO RF |

Center Freq 2.402000000 GHz

Avg Type: Log-Pwr
PNO: Fast  —»— Trig: Free Run |
IFGain:Low #Atten: 30 dB

Ref Offset 1455 dB
Ref 20.00 dBm |

MKR| MODE| TRC SCL X Y FUNCTION | FUNCTION WIDTH FUNCTION VALUE ~
G0 N [1¢] 99.00 us BT I e
Pl N | [ 309.0us] 2146dBm|[ [ Fie
[ t] 723.0 us XY 1= Y I I
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MSG STATUS

Duty Cycle NVNT BLE 1Mbps 2440MHz Antl

'— Keysight Spectrum Analyzer - Swept SA =
RL RF 500 AC [ SENSE:INT] [ iy ALIGN AUTO/NO RF |
Center Freq 2.440000000 GHz ) Avg Type: Log-Pwr |
PNO: Fast —+— Trig: Free Run
IFGain:Low #Atten: 30 dB

Ref Offset 14.6 dB
Ref 20.00 dBm

Source |
MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE ~
N [1]¢t] 114.0us 2081dBm| |
2 [t 3240us] -18.04 dBm File |
3 [t] 738.0 us -13.10 dBm
4 r ]
5 I print
6 I
7 - ]
8 - Ful
9 - "
10 I
11 e e - G
< — >
MSG STATUS
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Duty Cycle NVNT BLE 1Mbps 2480MHz Ant1
wm Keysight Spectrum Analyzer - Swept SA =N
d RL RF 500 AC [ SENSE:INT] [ANALIGN AUTO/NO RF | 03:13:10 PMJ 2024

Center Freq 2.480000000 GHz Avg Type: Log-Pwr

o oo Trig: Free Run
#Atten: 30 dB

Mkr1 498.0 ps|
Ref Offset 146 dB
Ref 20.00 dBm -19.73 dBm

Center 2.480000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 30.00 ms (10001 pts

MKR| MODE TRC| SCL! X FUNCTION FUNCTION WIDTH FUNCTION VALUE ~

Y
U N [1[¢] 498.0 us 1973dBm| |
[ N [1[¢t]

I
708.0 us 7 2 =T I

2  7080us| Fie
; EEEEEE 1422ms| _ At73dBm| [ [ |
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MSG ISTATUS
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2. Maximum Conducted Output Power
NVNT BLE 1Mbps 2402 Antl 3.149 30 Pass
NVNT BLE 1Mbps 2440 Antl 3.963 30 Pass
NVNT BLE 1Mbps 2480 Antl 4.485 30 Pass

FCC ID: 2AXEK-N002 TB-RF-074-1.0
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Test Graphs

Power NVNT BLE 1Mbps 2402MHz Antl

'— Keysight Spectrum Analyzer - Swept SA =
RL RF 500 AC [ SENSE:INT| [ iy ALIGN AUTO/NO RF | 03:06:16 PMJun 12, 2024

Center Freq 2.402000000 GHz

Avg Type: Log-Pwr
PNO: Fast —»— Trig: Free Run Avg|Hold: 100/100 i
IFGain:Low #Atten: 30 dB |

Ref Offset 14.55 dB
Ref 20.00 dBm |

#VBW 6.0 MHz

MSG STATUS |

Power NVNT BLE 1Mbps 2440MHz Ant1 |

'— Keysight Spectrum Analyzer - Swept SA =
RL RF 500 AC [ SENSE:INT] [ iy ALIGN AUTO/NO RF |

Center Freq 2.440000000 GHz

Avg Type: Log-Pwr |
PNO: Fast —»— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 14.6 dB
Ref 20.00 dBm

Span 10.00 MHZjzetum
#VBW 6.0 MHz Sweep 1.333 ms (10001 pts

MSG STATUS

FCC ID: 2AXEK-N002 TB-RF-074-1.0
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Power NVNT BLE 1Mbps 2480MHz Antl
wm Keysight Spectrum Analyzer - Swept SA =N
d RL RF 500 AC [ SENSE:INT] [ANALIGN AUTO/NO RF | 03:13:17 PMJ 2024

Avg Type: Log-Pwr
PNO: Fast —»— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Center Freq 2.480000000 GHz

Mkr1 2.480 259 GHZ
Ref Offset 146 dB
Ref 20.00 dBm 4.485 dBm

Center 2.480000 GHz Span 10.00 MHZjzetum
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 pts

MSG ISTATUS

FCC ID: 2AXEK-N002 TB-RF-074-1.0
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3. -6dB Bandwidth

Condition Mode Frequency (MHz) Antenna -6 dB Bandwidth (MHz) Limit -6 dB Bandwidth (MHz) Verdict
NVNT BLE 1Mbps 2402 Antl 0.85 0.5 Pass
NVNT BLE 1Mbps 2440 Antl 0.72 0.5 Pass
NVNT BLE 1Mbps 2480 Antl 0.69 0.5 Pass

FCC ID: 2AXEK-N002 TB-RF-074-1.0
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Test Graphs

-6dB Bandwidth NVNT BLE 1Mbps 2402MHz Antl

dBW ===

[ SENSE:INT] [ANALIGN AUTO/NO RF | 03:06:50 PMJun 12, 2024
Center Freq: 2.402000000 GHz Radio Std: None

e Keysight Spectrum Analyzer - Occupi
0 ¢

e Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 30 dB Radio Device: BTS |

Ref Offset 14.55 dB
Ref 34.55 dBm |

#V/BW 300 kHz . ‘

Occupied Bandwidth Total Power 9.34 dBm
1.4579 MHz

Transmit Freq Error -116.74 kHz % of OBW Power 99.00 % i |
x dB Bandwidth 847.5 kHz x dB -6.00 dB |

MSG STATUS |

-6dB Bandwidth NVNT BLE 1Mbps 2440MHz Antl

ww Keysight Spectrum Analyzer - Occupied BW ===
[ SENSE:INT] [ANALIGN AUTO/NO RF | 03:11:27 PMJun 12, 2024 |
Center Freq: 2.440000000 GHz Radio Std: None |
e Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 14.6 dB
Ref 34.60 dBm

Center 2.440000 GHz ! |
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 10.1 dBm
1.2666 MHz ' |

Transmit Freq Error -80.699 kHz % of OBW Power 99.00 %
x dB Bandwidth 716.9 kHz x dB -6.00 dB

MSG STATUS

FCC ID: 2AXEK-N002 TB-RF-074-1.0
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-6dB Bandwidth NVNT BLE 1Mbps 2480MHz Antl

. Keysight Spectrum Analyzer - Occupied BW

i RL RE

Center Freq 2.4

Ref 34.60 dBm

Center 2.480000 GHz
#Res BW 100 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

MSG

Ref Offset 14.6 dB

SENSE:INT| [ANALIGN AUTO/NO RF |

Center Freq: 2.480000000 GHz

Trig: Free Run
#Atten: 30 dB

#V/BW 300 kHz

Total Power

1.1945 MHz

6.150 kHz
685.5 kHz x dB

% of OBW Power

10.5 dBm

99.00 %
-6.00 dB

AvglHold: 100100

ISTATUS

03:13:34 PMJun 12, 2024
Radio Std: None

Radio Device: BTS

Mkr3 2.480349 GHz
-2.0377 dBm

Span 2.000 MHz
Sweep 1.333 ms

FCC ID: 2AXEK-N002

TB-RF-074-1.0
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4. Occupied Channel Bandwidth
Condition Mode Frequency (MHz) Antenna 99% OBW (MHz)
NVNT BLE 1Mbps 2402 Antl 1.244
NVNT BLE 1Mbps 2440 Antl 1.167
NVNT BLE 1Mbps 2480 Antl 1.134
FCC ID: 2AXEK-N002 TB-RF-074-1.0
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Test Graphs

OBW NVNT BLE 1Mbps 2402MHz Ant1

===
[ SENSE:INT] [ANALIGN AUTO/NO RF | 03:06:43 PMJun 12, 2024
Center Freq: 2.402000000 GHz Radio Std: None

. Keysight Spectrum Analyzer - Occupied BW
0¢

e Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 30 dB Radio Device: BTS |

Ref Offset 14.55 dB
Ref 34.55 dBm |

#/BW 100 kHz E ‘

Occupied Bandwidth Total Power 9.94 dBm
1.2445 MHz

Transmit Freq Error -57.583 kHz % of OBW Power 99.00 % i |
x dB Bandwidth 1.934 MHz x dB -26.00 dB |

MSG STATUS |

OBW NVNT BLE 1Mbps 2440MHz Ant1

ww Keysight Spectrum Analyzer - Occupied BW ===
[ SENSE:INT] [ANALIGN AUTO/NO RF | 03:11:19 PMJun 12, 2024 |
Center Freq: 2.440000000 GHz Radio Std: None |
e Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 14.6 dB
Ref 34.60 dBm

#/BW 100 kHz

Occupied Bandwidth Total Power 10.4 dBm
1.1671 MHz ' |

Transmit Freq Error -17.435 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.570 MHz x dB -26.00 dB

MSG STATUS

FCC ID: 2AXEK-N002 TB-RF-074-1.0
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OBW NVNT BLE 1Mbps 2480MHz Ant1

ww Keysight Spectrum Analyz cupied BW ===
d RL RF SENSE:INT| [ iy ALIGN AUTO/NO RF | 03:13:26 PMJun 12, 2024
Center Freq 2.4 Center Freq: 2.480000000 GHz Radio Std: None
Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB Radio Device: BTS

Ref Offset 14.6 dB
Ref 34.60 dBm

Center 2.480000 GHz Span 3.000 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.333 ms

Occupied Bandwidth Total Power 11.1 dBm
1.1337 MHz

Transmit Freq Error 6.136 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.525 MHz x dB -26.00 dB

MSG ISTATUS

FCC ID: 2AXEK-N002 TB-RF-074-1.0



Shenzhen Toby Technology Co., Ltd.

Http:/lwww.tobylab.cn

Add: 1/F.Building 6, Rundongsheng Industrial Zone, Longzhu, Xixiang, Bao'an District, Shenzhen, Guangdong,
China.

Report No.: TBR-C-202406-0014-2

Page: 15 of 27

5. Maximum Power Spectral Density Level

Condition Mode Frequency (MHz) Antenna Max PSD (dBm/3kHz) Limit (dBm/3kHz) Verdict
NVNT BLE 1Mbps 2402 Antl -10.875 8 Pass
NVNT BLE 1Mbps 2440 Antl -9.974 8 Pass
NVNT BLE 1Mbps 2480 Antl -8.996 8 Pass

FCC ID: 2AXEK-N002 TB-RF-074-1.0
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Test Graphs

PSD NVNT BLE 1Mbps 2402MHz Antl

'— Keysight Spectrum Analyzer - Swept SA =
RL RF 500 AC [ SENSE:INT| [ iy ALIGN AUTO/NO RF | 03:07:28 PMJun 12, 2024

Center Freq 2.402000000 GHz

Avg Type: Log-Pwr
PNO: Wide —— Trig: Free Run Avg|Hold: 100/100 i
IFGain:Low #Atten: 30 dB |

Ref Offset 14.55 dB
Ref 20.00 dBm |

#VBW 10 kHz

MSG STATUS |

PSD NVNT BLE 1Mbps 2440MHz Antl |

'— Keysight Spectrum Analyzer - Swept SA =
RL RF 500 AC [ SENSE:INT] [ iy ALIGN AUTO/NO RF |

Center Freq 2.440000000 GHz

Avg Type: Log-Pwr |
PNO: Wide —— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 14.6 dB
Ref 20.00 dBm

Span 3.000 MHZjzetum
#VBW 10 kHz Sweep 316.3 ms (1001 pts)

MSG STATUS

FCC ID: 2AXEK-N002 TB-RF-074-1.0
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PSD NVNT BLE 1Mbps 2480MHz Antl
wm Keysight Spectrum Analyzer - Swept SA =N
d RL RF 500 AC [ SENSE:INT] [ANALIGN AUTO/NO RF | 03:14:13 PMJun 24

Avg Type: Log-Pwr
PNO: Wide —— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Center Freq 2.480000000 GHz

Ref Offset 14.6 dB
Ref 20.00 dBm

Center 2.480000 GHz Span 3.000 MHZjzetum
#Res BW 3.0 kHz #VBW 10 kHz Sweep 316.3 ms (1001 pts)

MSG ISTATUS

FCC ID: 2AXEK-N002 TB-RF-074-1.0
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6. Band Edge
| Condion | Mode | Frequency(Hn | Amemna |  MaxValue(@Sc) | Limit@sc) | Verdict

NVNT BLE 1Mbps 2402 Antl -46.85 -20 Pass

NVNT BLE 1Mbps 2480 Antl -48.00 -20 Pass

FCC ID: 2AXEK-N002 TB-RF-074-1.0
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Test Graphs

{
1
Band Edge NVNT BLE 1Mbps 2402MHz Antl Ref i
'— Keysight Spectrum Analyzer - Swept SA = l

[ SENSE:INT] [ANALIGN AUTO/NO RF | 03:07:34 PMJun 12, 2024
Avg Type: Log-Pwr
PNO: Wide —— Trig: Free Run Avg|Hold: 100/100 i |
IFGain:Low #Atten: 30 dB

Ref Offset 14.55 dB
[0 deidiv__ Ref 20.00 dBm |
og

#VBW 300 kHz

MSG STATUS |

Band Edge NVNT BLE 1Mbps 2402MHz Ant1 Emission |

[ SENSE:INT] [ANALIGN AUTO/NO RF :07: |
Avg Type: Log-Pwr |
PNO: Fast —»— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 14.55 dB
Ref 20.00 dBm

Sweep 9.600 ms (1001 pts) |

MKR| MODE TRC| SCL! X FUNCTION FUNCTION WIDTH FUNCTION VALUE ~

2 591 dBm|

44, 160 dBm

N N |

"

MSG STATUS

FCC ID: 2AXEK-N002 TB-RF-074-1.0
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Band Edge NVNT BLE 1Mbps 2480MHz Antl Ref

'— Keysight Spectrum Analyzer - Swept SA =
RL RF 50 Q [ SENSE:INT] [ANALIGN AUTO/NO RF | 03:14:19 PMJun 12, 2024

Center Freq 2.480000000 GHz ) Avg Type: Log-Pwr
PNO: Wide —— Trig: Free Run Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

50 Q C

Ref Offset 14.6 dB |
Ref 20.00 dBm

#VBW 300 kHz |

MSG STATUS

Band Edge NVNT BLE 1Mbps 2480MHz Antl Emission |

'— Keysight Spectrum Analyzer - Swept SA =
RL RF 500 AC [ SENSE:INT] |y ALTGN AUTO/NO RF
Center Freq 2.526000000 GHz ) Avg Type: Log-Pwr
e Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB |

Ref Offset 14.6 dB
Ref 20.00 dBm . |

MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ |
(N [ 1(F] 2.480 0 GHz E =T I A |
P N [1]f] 2.4835GHz File
fI N [1[f] 25000 GHz]

FA N [1]F] 2.484 5 GHz

5 ] = |
6 -

7 - 1

8 1 ]

9 1 §

10 1

11 I [ [Mretum

< >

MSG STATUS

FCC ID: 2AXEK-N002 TB-RF-074-1.0
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7. Conducted RF Spurious Emission
Condition Mode Frequency (MHz) Antenna Max Value (dBc) Limit (dBc) Verdict
NVNT BLE 1Mbps 2402 Antl -33.27 -20 Pass
NVNT BLE 1Mbps 2440 Antl -32.87 -20 Pass
NVNT BLE 1Mbps 2480 Antl -34.32 -20 Pass

FCC ID: 2AXEK-N002 TB-RF-074-1.0
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Test Graphs

Tx. Spurious NVNT BLE 1Mbps 2402MHz Ant1 Ref

s Keysight Spectrum Analyzer - Swept SA =
RL RF 500 AC [ SENSE:INT] [ANALIGN AUTO/NO RF | 03:07:53 P| 2024
Center Freq 2.402000000 GHz ) Avg Type: Log-Pwr X
PNO: Wide —— Trig: Free Run Avg|Hold: 100/100 |
IFGain:Low #Atten: 30 dB

Ref Offset 14.55 dB
Ref 20.00 dBm |

#VBW 300 kHz

MSG STATUS |

Tx. Spurious NVNT BLE 1Mbps 2402MHz Antl Emission |

RL RF 500 AC [ SENSE:INT] |y ALTGN AUTO/NO RF
Center Freq 13.265000000 GHz ) Avg Type: Log-Pwr : |
e Trig: Free Run Avg|Hold: 10/10 K
IFGain:Low #Atten: 30 dB \

Ref Offset 14.55 dB
1LO deidiv. Ref 20.00 dBm
og

10.0

Stop 26.50 GHz
Sweep 2.530 s (1001 pts) |

Source |
MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE ~
I N [1]f] 2.412 GHz 2422dBm| |
2 24.700 GHz 30.411 dBm File |
3 4.795 GHz
4 7.309 GHz
5 | 9.559 GHz| [
6 -
7 - 1
8 1 Fun
9 1 "
10 1
11 I [ [Mretum
< >

MSG STATUS

FCC ID: 2AXEK-N002 TB-RF-074-1.0
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Tx. Spurious NVNT BLE 1Mbps 2440MHz Antl Ref

'— Keysight Spectrum Analyzer - Swept SA =
RL RF 50 Q [ SENSE:INT] [ANALIGN AUTO/NO RF | 03:12:12 PMJun 12, 2024

Center Freq 2.440000000 GHz ) Avg Type: Log-Pwr
PNO: Wide —— Trig: Free Run Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

50 Q C

Ref Offset 14.6 dB |
Ref 20.00 dBm

#VBW 300 kHz |

MSG STATUS

Tx. Spurious NVNT BLE 1Mbps 2440MHz Antl Emission |

s Keysight Spectrum Analyzer - Swept SA =
RL RF 500 AC [ SENSE:INT] |y ALTGN AUTO/NO RF
Center Freq 13.265000000 GHz ) Avg Type: Log-Pwr
e Trig: Free Run Avg|Hold: 10/10
#Atten: 30 dB " |

Ref Offset 14.6 dB
1LO deidiv. Ref 20.00 dBm |
og

MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ |
1N Y T N
1 N | 24779 GHz
3 I 4.874 GHz
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Tx. Spurious NVNT BLE 1Mbps 2480MHz Ant1l Ref
{
1
I Keysight Spectrum Analyaer = SweptSA = E=T

Q C

RL RE

Center Freq 2.480000000 GHz

50 ¢

AC SENSE:INT| [ANALTGN AUTO/NO RF | 03:14:40 PMun 12, 2024

\

Avg Type: Log-Pwr
PNO: Wide —— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 14.6 dB |
Ref 20.00 dBm

#VBW 300 kHz |

MSG STATUS

Tx. Spurious NVNT BLE 1Mbps 2480MHz Antl Emission |

'— Keysight Spectrum Analyzer - Swept SA =
RL RF 500 AC [ SENSE:INT] |y ALTGN AUTO/NO RF
Center Freq 13.265000000 GHz ) Avg Type: Log-Pwr
e Trig: Free Run Avg|Hold: 10/10

#Atten: 30 dB |

Ref Offset 14.6 dB
Ref 20.00 dBm . |

Stop 26.50 GHz
Sweep 2.530 s (1001 pts) |
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8. Restrict Band

NVNT BLE 1Mbps 2402 Antl 2310 -47.25 2 - 50.01 Peak 74 Pass
NVNT BLE 1Mbps 2402 Antl 2310 -55.63 2 1.78 43.41 Average 54 Pass
NVNT BLE 1Mbps 2402 Antl 2389.968 -34.79 2 - 62.47 Peak 74 Pass
NVNT BLE 1Mbps 2402 Antl 2385.84 -52.98 2 1.78 46.06 Average 54 Pass
NVNT BLE 1Mbps 2402 Antl 2390 -34.79 2 - 62.47 Peak 74 Pass
NVNT BLE 1Mbps 2402 Antl 2390 -55.02 2 1.78 44.02 Average 54 Pass
NVNT BLE 1Mbps 2480 Antl 2483.5 -35.25 2 - 62.01 Peak 74 Pass
NVNT BLE 1Mbps 2480 Antl 2483.5 -50.27 2 1.78 48.77 Average 54 Pass
NVNT BLE 1Mbps 2480 Antl 2483.728 -31.08 2 - 66.18 Peak 74 Pass
NVNT BLE 1Mbps 2480 Antl 2483.584 -49.67 2 1.78 49.37 Average 54 Pass
NVNT BLE 1Mbps 2480 Antl 2500 -45.51 2 - 51.75 Peak 74 Pass
NVNT BLE 1Mbps 2480 Antl 2500 -55.31 2 1.78 43.73 Average 54 Pass
FCC ID: 2AXEK-N002 TB-RF-074-1.0
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Test Graphs

Restrict Band NVNT BLE 1Mbps 2402MHz Antl Peak
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Restrict Band NVNT BLE 1Mbps 2480MHz Antl Peak

we Keysight Spectrum Analyzer - SweptSA =
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Avg Type: Log-Pwr
PNO: Fast —»— Trig: Free Run Avg|Hold: 100/100
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Restrict Band NVNT BLE 1Mbps 2480MHz Antl Average
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