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RF Test Data for 2.4G
(Conducted Measurements)

General Description of EUT

Product Name: AIBOT2 Al humanoid robot
Test Model: R12E
Sample ID: HC-C-202404-0185-01-01-2#

Environmental Conditions

Temperature: 23.8C

Relative Humidity: | 48%

Test Voltage: DC 7.2V

Test Engineer: ZKN ZHOU

Note: For a more detailed features description, please refer to the report TBR-C-202404-0185-3

The report only show the worst case data.

FCC ID: 2BK80-R12E TB-RF-074-1.0
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1. Duty Cycle

Condition Mode Frequency (MHz) Antenna Duty Cycle (%) Correction Factor (dB) 1T (kHz)
NVNT 2.4G 2401 Antl 2.67 15.73 5.56
NVNT 2.4G 2445 Antl 2.64 15.78 5.62
NVNT 2.4G 2481 Antl 2.64 15.78 5.62

FCC ID: 2BK80O-R12E TB-RF-074-1.0
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Test Graphs

Duty Cycle NVNT 2.4G 2401MHz Antl

| Keysight Spectrum Analyzes - Swept SA ==
| [ SENSE:INT] ALIGN AUTO | 06:58:50 PM Oct 09, 2024
Avg Type: Log-Pwr

PNO: Fast -»— Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 4.64 dB
1LD dBidiv Ref 20.00 dBm
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Duty Cycle NVNT 2.4G 2445MHz Antl

| == Keysight Spectrum Analyzer - Swept A =
| [ SENSE:INT] ALIGN AUTO | 07:04:56 PM Oct 09, 2024
Avg Type: Log-Pwr TRACE[f] 4

PNO: Fast -»— Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 4.61 dB
Ref 20.00 dBm
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Duty Cycle NVNT 2.4G 2481MHz Antl
| Keysight Spectrum Analyzes - Swept SA ==
| | SENSE:INT| ALIGN AUTO | 07:16:15 PMOct 09, 2024

Avg Type: Log-Pwr

PNO: Fast -»— Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB
1LD dBidiv Ref 20.00 dBm
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2. Maximum Conducted Peak Output Power
NVNT 2.4G 2401 Antl 3.183 30 Pass
NVNT 2.4G 2445 Antl 3.224 30 Pass
NVNT 2.4G 2481 Antl 3.201 30 Pass

FCC ID: 2BK80-R12E TB-RF-074-1.0
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Test Graphs
Power NVNT 2.4G 2401MHz Antl
| Keysight Spectrum Analyzer SweptSA . ==

SENSE:INT]

ALIGN AUTO [ 06:59:25 PM Oct 09, 2024

PNO: Fast -»— Trig: FreeRun
IFGain:Low #Atten: 30 dB

Avg Type: Log-Pwr
Avg|Hold: 500/500

Ref Offset 454 dB

1LD gB!dw Ref 20.00 dBm

#VBW 6.0 MHz

umM";‘.T”

STATUS

Power NVNT 2.4G 2445MHz Antl

SENSE:INT]

ALIGN AUTO |

PNO: Fast -»— Trig: FreeRun
IFGain:Low #Atten: 30 dB

Avg Type: Log-Pwr
Avg|Hold: 1000/1000

Ref Offset 4.61 dB
Ref 20.00 dBm

#VBW 6.0 MHz

Span 10.00 MHz
Sweep 1.333 ms (10001 pts

STATUS

FCC ID: 2BK80O-R12E

TB-RF-074-1.0
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Power NVNT 2.4G 2481MHz Antl
| Keysight Spectrum Analyzer SweptSA ==
| SENSE:INT] ALIGN AUTO [ 07:16:28 PM Oct
Avg Type: Log-Pwr
PNO: Fast -»— Trig: FreeRun Avg|Hold: 1000/1000

IFGain:Low #Atten: 30 dB

Mkr1 2.480 713 GHz
Ref Offset 4.6 dB
1LDgB!dw R?ef 2530 dBm 3.291 dBm

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

IMSG STATUS
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3. -6dB Bandwidth
Condition Mode Frequency (MHz) Antenna -6 dB Bandwidth (MHz) Limit -6 dB Bandwidth (MHz) Verdict
NVNT 2.4G 2401 Antl 0.63 0.5 Pass
NVNT 2.4G 2445 Antl 0.69 0.5 Pass
NVNT 2.4G 2481 Antl 0.78 0.5 Pass

FCC ID: 2BK80-R12E TB-RF-074-1.0
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Test Graphs
-6dB Bandwidth NVNT 2.4G 2401MHz Antl
| == Keysight Spectrum Analyzer - Occup\ed BW ==
RF | Q AC | SENSE:INT| ALIGN AUTO | 07:00:24 PMOct 09, 2024

Center Freq: 2.401000000 GHz
—p. Trig: Free Run Avg|Hold: 1000/1000
#FGain:Low #Atten: 30 dB Radio Device: BTS

Mkr3 2.401286 GHz

Radio Std: Nene

Ref Offset 4.64 dB
Ref 24.54 dBm

#VBW 300 kHz

Occupied Bandwidth Total Power 8.32 dBm
1.1812 MHz

Transmit Freq Error -27.993 kHz % of OBW Power 99.00 %

x dB Bandwidth 628.1 kHz x dB -6.00 dB

IMSG STATUS

-6dB Bandwidth NVNT 2.4G 2445MHz Antl

| Keysight Spectrum Analyze Occup\ed BW ==
RF Q AC | SENSE:INT] ALIGN AUTO [ 07:05:35 PM Oct 09, 2024
Center Freq: 2.445000000 GHz Radio Std: None
—p. Trig: Free Run Avg|Hold: 1000/1000
#FGain:Low #Atten: 30 dB Radio Device: BTS

Mkr3 2.445316 GHz

Ref Offset 4.61 dB
Ref 24.61 dBm

Center 2.445 GHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 8.21 dBm
1.2092 MHz

Transmit Freq Error -31.608 kHz % of OBW Power 99.00 %

x dB Bandwidth 694.8 kHz x dB -6.00 dB

IMSG STATUS

FCC ID: 2BK80O-R12E TB-RF-074-1.0
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-6dB Bandwidth NVNT 2.4G 2481MHz Antl

==

07:16:57 PM Oct 09, 2024

| == Keysight Spectrum Anslyzer - Occupied BW
g [ [ senseanT] ALIGN AUTO |

RF | 0 AC

1000000 GHz

Center Freq: 2.481000000 GHz
Avg|Hold: 1000/1000

Center Freq 2.

—p. Trig: Free Run
#Atten: 30 dB

#IFGain:Low

Radio Std: Nene

Radio Device: BTS

Ref Offset 4.6 dB
Ref 24.60 dBm

#VBW 300 kHz

Total Power 8.11 dBm

Occupied Bandwidth
1.2584 MHz
-16.431 kHz
780.4 kHz

99.00 %
-6.00 dB

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

STATUS

Mkr3 2.481374 GHz

-7.0220 dBm

FCC ID: 2BK80O-R12E

TB-RF-074-1.0
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4. Occupied Channel Bandwidth
Condition Mode Frequency (MHz) Antenna 99% OBW (MHz)
NVNT 2.4G 2401 Antl 1.176
NVNT 2.4G 2445 Antl 1.198
NVNT 2.4G 2481 Antl 1.363

FCC ID: 2BK80-R12E TB-RF-074-1.0
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Test Graphs

OBW NVNT 2.4G 2401MHz Antl

| == Keysight Spectrum Analyzer - Occupied BW =
RF_ |5 AC | [ SENSEINT] ALIGN AUTO | 07:00:03 PM Oct 09, 2024
Radio Std: None

[) GHz Center Freq: 2.401000000 GHz
—p. Trig: Free Run Avg|Hold: 1000/1000
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Center Freq 2.4010000

Ref Offset 4.64 dB
Ref 24.54 dBm

#VBW 100 kHz

Occupied Bandwidth Total Power 9.08 dBm
1.1756 MHz

Transmit Freq Error -40.788 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.992 MHz x dB -26.00 dB

IMSG STATUS

OBW NVNT 2.4G 2445MHz Antl

===
| SENSE:INT] ALIGN AUTO [ 07:05:21 PM Oct 09, 2024
Center Freq: 2.445000000 GHz Radio Std: None
—p. Trig: Free Run Avg|Hold: 1000/1000
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 4.61 dB
Ref 24.61 dBm

#VBW 100 kHz

Occupied Bandwidth Total Power 9.10 dBm
1.1978 MHz

Transmit Freq Error -41.911 kHz % of OBW Power 99.00 %

x dB Bandwidth 2.025 MHz x dB -26.00 dB

IMSG STATUS

FCC ID: 2BK80O-R12E TB-RF-074-1.0
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OBW NVNT 2.4G 2481MHz Antl
| == Keysight Spectrum Analyzer - Occup\ed BW ==
RF_ (500 AC [ senseanT] ALIGN AUTO | 07:16:42 PM Oct 09, 2024

Center Freq: 2.481000000 GHz Radio Std: None
—p. Trig: Free Run Avg|Hold: 1000/1000

#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 4.6 dB
Ref 24.60 dBm

#VBW 100 kHz

Occupied Bandwidth Total Power 8.91 dBm
1.3629 MHz

Transmit Freq Error -18.575 kHz % of OBW Power 99.00 %
x dB Bandwidth 2.046 MHz x dB -26.00 dB

IMSG STATUS

FCC ID: 2BK80O-R12E TB-RF-074-1.0
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5. Maximum Power Spectral Density Level

Condition Mode Frequency (MHz) Antenna Max PSD (dBm/3kHz) Limit (dBm/3kHz) Verdict
NVNT 2.4G 2401 Antl -10.892 8 Pass
NVNT 2.4G 2445 Antl -11.045 8 Pass
NVNT 2.4G 2481 Antl -10.937 8 Pass

FCC ID: 2BK80-R12E

TB-RF-074-1.0
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Test Graphs

PSD NVNT 2.4G 2401MHz Ant1

| Keysight Spectrum Anatyze: - SweptSA

SENSE:INT] ALIGN AUTO

PNO: Wide -—#— Trig: Free Run
IFGain:Low #Atten: 30 dB

Avg Type: Log-Pwr
Avg|Hold: 100/100

Ref Offset 454 dB

1LD gB!dw Ref 20.00 dBm

#VBW 10 kHz

Mkr1 2.400 931 GHz
-10.892 dBm

]
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Span 3.000 MHz
Sweep 316.3 ms (1001 pts)

STATUS

PSD NVNT 2.4G 2445MHz Antl

===

SENSE:INT] ALIGN AUTO

07:06:14 PM Oct 09, 2024

PNO: Wide -—#— Trig: Free Run
IFGain:Low #Atten: 30 dB

Avg Type: Log-Pwr
Avg|Hold: 100/100

Ref Offset 4.61 dB
Ref 20.00 dBm

#VBW 10 kHz

Span 3.000 MHz
Sweep 316.3 ms (1001 pts)

STATUS

FCC ID: 2BK80O-R12E

TB-RF-074-1.0
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PSD NVNT 2.4G 2481MHz Antl

| Keysight Spectrum Analyzer Swept SA

SENSE:INT] ALIGN AUTO [

Avg Type: Log-Pwr
PNO: Wide -»— Trig: Free Run Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB

1LD gB!dw Ref 20.00 dBm

#VBW 10 kHz

Sweep 316.3 ms (1 001 pts)

IMSG STATUS

FCC ID: 2BK80O-R12E

TB-RF-074-1.0
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6. Band Edge
| Condion | Mode |  Frequency(WHz) | Amemwna |  MaxVaue(@o) | Lmi@eo) | vewict

NVNT 2.4G 2401 Antl -52.52 -20 Pass

NVNT 2.4G 2481 Antl -40.76 -20 Pass

FCC ID: 2BK80-R12E TB-RF-074-1.0
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Test Graphs

Band Edge NVNT 2.4G 2401MHz Antl Ref

| == Keysight Spectrum Analyzer - Swept SA ==
RF {500 Ac | [ SENSE:INT] ALIGN AUTO | 07:01:51 PM Oct 09, 2024

Center Freq 2.401000000 GHz . Avg Type: Log-Pwr

PNO: Wide -—»— Trig: FreeRun Avg|Hold: 500/500

IFGain:Low #Atten: 30 dB

Ref Offset 454 dB
Ref 20.00 dBm

p
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

IMSG STATUS

Band Edge NVNT 2.4G 2401MHz Ant1 Emission

| == Keysight Spectrum Analyzer - Swept A ==
[500 AC | [ senseanT] ALIGN AUTO | 07:02:01 PM Oct 09, 2024

Center Freq2.35500000 GHz

Avg Type: Log-Pwr
PNO: Fast -»— Trig: FreeRun Avg|Hold: 500/500
IFGain:Low #Atten: 30 dB

Ref Offset 4.64 dB
Ref 20.00 dBm

MKR| MODE| TRC| SCL| X ¥ FUNCTION FUNCTION WIDTH FUNCTION VALUE -
U N [1[f]  2.4010GHz] 1673dBm| | I
2 MEENEN 2.400 0 GHz -19614dBm| | ]
3 [ 2.3900GHz] ]
4 2.380 8 GHz ]
5 ] I -
6 ] ]
7 ] I
8 ] I
9 ] I

10 ] r 1

11 | R -

3 0

IMSG STATUS

FCC ID: 2BK80O-R12E TB-RF-074-1.0
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Band Edge NVNT 2.4G 2481MHz Ant1 Ref
| Keysight Spectrum Analyzes - Swept SA ==

RF [500 AC |
Center Freq 2.481000000 GHz . Avg Type: Log-Pwr
PNO: Wide -»— Trig: Free Run Avg|Hold: 500/500
IFGain:Low #Atten: 30 dB

| SENSE:INT] ALIGN AUTO [

Ref Offset 4.6 dB
Ref 20.00 dBm

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

IMSG STATUS

Band Edge NVNT 2.4G 2481MHz Antl Emission

| == Keysight Spectrum Analyzer - Swept A =
| s | SENSE:INT] ALIGN AUTO [ 07:17:53 PM Oct 09, 2024
Avg Type: Log-Pwr
PNO: Fast -»— Trig: FreeRun Avg|Hold: 500/500
IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL| X b FUNCTION FUNCTION WIDTH FUNCTION VALUE -

N [1[f[  24810GHz[  3.320dBm[ |
N [1[f] 24835GHz|  -37.613dBm| |

[N [1[f]

[ N [1[f] 24835 GHz

1

iy
SoOWRNIORWN

=
7]
]

STATUS

FCC ID: 2BK80O-R12E 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 2.4G 2401 Antl -42.57 -20 Pass
NVNT 2.4G 2445 Antl -42.08 -20 Pass
NVNT 2.4G 2481 Antl -42.24 -20 Pass

FCC ID: 2BK80-R12E TB-RF-074-1.0




Shenzhen Toby Technology Co., Ltd. Http: obylab.cn R )
v rt No.: TBR-C-202404-0185-
Add: 1/F.Building 6, Rundongsheng Industrial Zone, Longzhu, Xixiang, Bao'an District, Shenzhen, Guangdong, eport N C-aZ2aaU185-3

China Page: 22 of 24

Test Graphs

Tx. Spurious NVNT 2.4G 2401MHz Antl Ref

| == Keysight Spectrum Analy=

Swept SA

SENSE:INT] ALIGN AUTO [

Avg Type: Log-Pwr
PNO: Wide -»— Trig: Free Run Avg|Hold: 150/1150
IFGain:Low #Atten: 30 dB

10 AC |
1000000 GHz

Ref Offset 454 dB
Ref 20.00 dBm

#VBW 300 kHz #Sweep 100.0 ms (1001 pts)

IMSG STATUS

Tx. Spurious NVNT 2.4G 2401MHz Ant1 Emission

| == Keysight Spectrum Analyzer - Swept A =

| | SENSE:INT] ALIGN AUTO [ 07:14:30 PM Oct 09, 2024
Avg Type: Log-Pwr

PNO: Fast -»— Trig: FreeRun Avg|Hold: 150/150

IFGain:Low #Atten: 30 dB

Ref Offset 4.64 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL| X FUNCTION FUNCTION WIDTH FUNCTION VALUE -

¥
el N [1[f] 2412 GHz| 4971dBm|[ |

I
Pl N [1[f] 25547GHz| 39477dBm| | [ 00000000000
3 [ 4953 GHz] ]
4 | 7.362 GHz] r ]
5 | 9.665GHz] I -
6 - ] r ]
7 - ] ]
8 1 - 00O
9 1 - 00O
10 1] 1]
11 I I -
1 " 5
MSG STATUS ! Meas Uncal

FCC ID: 2BK80O-R12E TB-RF-074-1.0
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Tx. Spurious NVNT 2.4G 2445MHz Antl Ref
| == Keysight Spectrum Analyzer - Swept SA ==
RF < | SENSE:INT] ALIGN AUTO | 07:12:03 PMOct 09, 2024

Avg Type: Log-Pwr
PNO: Wide -»— Trig: Free Run Avg|Hold: 200/200
IFGain:Low #Atten: 30 dB

[ 508 AC |
Center Freq 2.445000000 GHz

Ref Offset 4.61 dB
Ref 20.00 dBm

Center 2.445000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 100.0 ms (1001 pts)

IMSG STATUS

Tx. Spurious NVNT 2.4G 2445MHz Ant1 Emission

Swept SA ==
y | AC | SENSE:INT] ALIGN AUTO [ 07:12:53 PM Oct 09, 2024

Center Freq 13.26500000 . Avg Type: Log-Pwr TRAGE

PNO: Fast -»— Trig: FreeRun Avg|Hold: 200/200 TvrE

IFGain:Low #Atten: 30 dB peTld

0 GHz

Ref Offset 4.61 dB
Ref 20.00 dBm

MKR| MODE| TRC| SCL| X ¥ FUNCTION FUNCTION WIDTH FUNCTION VALUE -
sl N [1[f]  2439GHz[  1758dBm[ | I
2 25706 GHz I
3 ]
4 ]
5 I -
6 ]
7 I
8 I
9 I

10 ]

11 I -

3 0

MSG STATUS | ! Meas Uncal

FCC ID: 2BK80O-R12E TB-RF-074-1.0
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Tx. Spurious NVNT 2.4G 2481MHz Antl Ref

|_ Keysight Spectrum Analyze SweptSA ==
| SENSE:INT] ALIGN AUTO |

Avg Type: Log-Pwr
PNO: Wide -»— Trig: Free Run Avg|Hold: 150/1150
IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB
1LD dBidiv  Ref 20.00 dBm
og

#VBW 300 kHz #Sweep 100.0 ms (1001 pts)

IMSG STATUS

Tx. Spurious NVNT 2.4G 2481MHz Antl Emission

| == Keysight Spectrum Analyzer - Swept A =
| Q | SENSE:INT] ALIGN AUTO [ 07:19:00 PM Oct 09, 2024
Avg Type: Log-Pwr
PNO: Fast -»— Trig: FreeRun Avg|Hold: 120/120
IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE -

1 IIII]I]_!EE[EIE_ I
2 MEENEN 25.838 GHz I
3 NEERES r 1
4 NENES I
g INEERE I -
I
7 I
8 I
9 I
10 ]
1 R -
i 0

=
7]
]

sTATUS| I Meas Uncal

----- END OF THE REPORT-----
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