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RF Test Data for Bluetooth LE
(Conducted Measurements)

General Description of EUT

Product Name: Smart Watch
Test Model: AKS81
Sample ID: HC-C-202412-0236-01-2#

Environmental Conditions

Temperature: 24.2°C

Relative Humidity: | 53%

Test Voltage: DC 3.7V

Test Engineer: Dawson

Note: For a more detailed features description, please refer to the report TBR-C-202412-0236-1

The report only show the worst case data.

FCC ID: 2BDA2-AK81 TB-RF-074-1.0
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1. Duty Cycle
Condition Mode Frequency (MHz) Antenna Duty Cycle (%) Correction Factor (dB) 1/T (kHz)
NVNT BLE 1Mbps 2402 Antl 62.9 2.01 2.56
NVNT BLE 1Mbps 2440 Antl 63.49 1.97 2.5
NVNT BLE 1Mbps 2480 Antl 63.49 1.97 2.5
NVNT BLE 2Mbps 2402 Antl 33.33 4.77 4.76
NVNT BLE 2Mbps 2440 Antl 33.87 4.7 4.76
NVNT BLE 2Mbps 2480 Antl 33.87 4.7 4.76

FCC ID: 2BDA2-AK81

TB-RF-074-1.0
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Test Graphs

Duty Cycle NVNT BLE 1Mbps 2402MHz Ant1

' Keysight Spectrum Analyzer - Swept SA

==

RF AC | SENSE:INT| ALIGN AUTO |

02:02:04 PMDec 26 2024

Avg Type: Log-Pwr
PNO: Fast ~»— Trig: FreeRun
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Duty Cycle NVNT BLE 1Mbps 2440MHz Antl

' Keysight Spectrum Analyzer - Swept SA

==

RF AC | SENSE:INT| ALIGN AUTO

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

02:04:16 PM Dec 26, 2024
TRACE [fIE

Ref Offset 4.6 dB
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Duty Cycle NVNT BLE 1Mbps 2480MHz Ant1

. Keysight Spectrum Analyzer - Swept SA

RF AC | SENSE:INT| ALIGN AUTO [
Center Freq 2.480000000 GHz . Avg Type: Log-Pwr
PNO: Fast ~»— Trig: FreeRun
IFGain:Low #Atten: 30 dB
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Ref 20.00 dBm
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Duty Cycle NVNT BLE 2Mbps 2402MHz Ant1

| SENSE:INT| ALIGN AUTO |
Avg Type: Log-Pwr
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Duty Cycle NVNT BLE 2Mbps 2440MHz Ant1

. Keysight Spectrum Analyzer - Swept SA

RF AC | SENSE:INT| ALIGN AUTO [
Center Freq 2.440000000 GHz . Avg Type: Log-Pwr
PNO: Fast ~»— Trig: FreeRun
IFGain:Low #Atten: 30 dB
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Duty Cycle NVNT BLE 2Mbps 2480MHz Antl
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[ SENSEINT ALIGN AUTO | 2519511 DEc BRI
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2. Maximum Conducted Output Power
Condition Mode Frequency (MHz) Antenna Conducted Power (dBm) Limit (dBm) Verdict
NVNT BLE 1Mbps 2402 Antl 4.487 30 Pass
NVNT BLE 1Mbps 2440 Antl 3.586 30 Pass
NVNT BLE 1Mbps 2480 Antl 2.444 30 Pass
NVNT BLE 2Mbps 2402 Antl 4.643 30 Pass
NVNT BLE 2Mbps 2440 Antl 3.896 30 Pass
NVNT BLE 2Mbps 2480 Antl 2.666 30 Pass

FCC ID: 2BDA2-AK81 TB-RF-074-1.0
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Test Graphs

Power NVNT BLE 1Mbps 2402MHz Antl

. Keysight Spectrum Analyzer - Swept SA ==
RF Q AC [ SENSE:INT ALIGN AUTO | 02:02:10 PMDec 26,2024
Center Freq 2.402000000 GHz Avg Type: Log-Pwr

PNO: Fast ~»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.55 dB
Ref 20.00 dBm

#VBW 6.0 MHz

IMSG STATUS.

Power NVNT BLE 1Mbps 2440MHz Ant1

e Keysight Spectrum Analyzer - Swept SA
RF Q AC | SENSE:INT| ALIGN AUTO |
Center Freq 2.440000000 GHz . Avg Type: Log-Pwr
PNO: Fast -»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

MKr1 2.439 978 GHz
Ref 20.00 dBm 3.586 dBm

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

IMSG STATUS.

FCC ID: 2BDA2-AK81 TB-RF-074-1.0



Shenzhen Toby Technology Co., Ltd. Http:www. ‘ ; e : :
Add: 1/F,Building 6, Rundongsheng Industrial Zone, Longzhu, Xixiang, Bao'an District, Shenzhen, Guangdong, gzsgrt Nog T98F;fC3%OZ412 0236-1

China

Power NVNT BLE 1Mbps 2480MHz Antl

. Keysight Spectrum Analyz

Swept SA | =N
RF Q AC | SENSE:INT| ALIGN AUTO | 02:09:54 PMDec
Center Freq 2.480000000 GHz . Avg Type: Log-Pwr
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB
Ref 20.00 dBm

#VBW 6.0 MHz Sweep 1.333 ms (10001 pts

IMSG STATUS.

Power NVNT BLE 2Mbps 2402MHz Ant1

' Keysight Spectrum Analyzer - Swept SA ==
| Q AC | SENSE:INT| ALIGN AUTO | 02:14:06 PM Dec 26, 2024

000000 GHz Avg Type: Log-Pwr

PNO: Fast ~»— Trig: FreeRun Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

RF
Center Freq 2.40

Mkr1 2.401 965 GHz
Ref 20.00 dBm 4.643 dBm

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

IMSG STATUS.

FCC ID: 2BDA2-AK81 TB-RF-074-1.0
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Power NVNT BLE 2Mbps 2440MHz Antl

. Keysight Spectrum Analyz

Swept SA | =N
RF Q AC | SENSE:INT| ALIGN AUTO | 02:17:17 PMDec
Center Freq 2.440000000 GHz . Avg Type: Log-Pwr
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB
Ref 20.00 dBm

#VBW 6.0 MHz Sweep 1.333 ms (10001 pts

IMSG STATUS.

Power NVNT BLE 2Mbps 2480MHz Antl

. Keysight Spectrum Analyzer - Swept SA ==

RF Q  AC | SENSE:INT| ALIGN AUTO [ 02:19:59 PMDec 26, 2024
Center Freq 2.4800

00000 GHz Avg Type: Log-Pwr
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB
1LD dBidiv. Ref 20.00 dBm
og

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

IMSG STATUS.

FCC ID: 2BDA2-AK81 TB-RF-074-1.0
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Condition Mode Frequency (MHz) Antenna -6 dB Bandwidth (MHz) Limit -6 dB Bandwidth (MHz) Verdict
NVNT BLE 1Mbps 2402 Antl 0.65 0.5 Pass
NVNT BLE 1Mbps 2440 Antl 0.65 0.5 Pass
NVNT BLE 1Mbps 2480 Antl 0.64 0.5 Pass
NVNT BLE 2Mbps 2402 Antl 1.09 0.5 Pass
NVNT BLE 2Mbps 2440 Antl 1.07 0.5 Pass
NVNT BLE 2Mbps 2480 Antl 0.93 0.5 Pass

FCC ID: 2BDA2-AK81

TB-RF-074-1.0
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Test Graphs

-6dB Bandwidth NVNT BLE 1Mbps 2402MHz Antl

' Keysight Spectrum Analyzer - O:cuplad BW

==

| SENSE:INT|

ALIGN AUTO |

02:02:24 PMDec 26, 2024

Center Freq: 2.402000000 GHz
+p. Trig: Free Run Avg|Hold: 100/100

#IFGain:Low #Atten: 30 dB

Radio Std: Nene

Radio Device: BTS

Ref Offset 4.66 dB

10 dBidiv Ref 24.55 dBm

#VBW 300 kHz

Total Power 10.3 dBm

Occupied Bandwidth
1.0477 MHz
21.297 kHz
646.6 kHz

% of OBW Power
x dB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

MSG STATUS.

Mkr3 2.402345 GHz

Sweep 1.333 ms

-6dB Bandwidth NVNT BLE 1Mbps 2440MHz Antl

' Keysight Spectrum Ana\yz O:cuplad BW

==

| SENSE:INT| ALIGN AUTO |

02:04:37 PMDec 26, 2024

Center Freq: 2.440000000 GHz
—p. Trig: Free Run Avg|Hold: 100/100

#IFGain:Low #Atten: 30 dB

Radio Std: Nene

Radio Device: BTS

Ref Offset 4.6 dB

1LD dBidiv Ref 24.60 dBm

Center 2.44 GHz
#Res BW 100 kHz #VBW 300 kHz

Total Power 9.28 dBm

Occupied Bandwidth
1.0461 MHz
24.369 kHz
648.3 kHz

% of OBW Power
x dB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

MSG STATUS.

Mkr3 2.440349 GHz
-2.8475 dBm

Sweep 1.333 ms

FCC ID: 2BDA2-AK81

TB-RF-074-1.0
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-6dB Bandwidth NVNT BLE 1Mbps 2480MHz Antl

. Keysight Spectrum Analyzer - O:cuplad BW

=R

| SENSE:INT|

ALIGN AUTO | 02:10:11 PMDec 26, 2024

#FGain:Low

——
#Atten: 30 dB

Center Freq: 2.480000000 GHz Radio Std: None
Trig: Free Run Avg|Hold: 100/100

Radio Device: BTS

Ref Offset 4.6 dB

10 dBidiv Ref 24.60 dBm

Occupied Bandwidth
1.0457 MHz
20.777 kHz
642.0 kHz

Transmit Freq Error
x dB Bandwidth

Mkr3 2.480342 GHz

#VBW 300 kHz Sweep 1.333 ms

Total Power 8.13 dBm

% of OBW Power
x dB

99.00 %
-6.00 dB

STATUS.

-6dB Bandwidth NVNT BLE 2Mbps 2402MHz Ant1

w Keysight Spartrum Ana\yz O:cuplad BW

==

| SENSE:INT|

ALIGN AUTO | 02:14:24 PMDec 26, 2024

#FGain:Low

+p. Trig: Free Run

Center Freq: 2.402000000 GHz Radio Std: None
Avg|Hold: 100/100

#Atten: 30 dB Radio Device: BTS

Ref Offset 4.66 dB

1LD dBidiv Ref 24.55 dBm

Center 2.402 GHz
#Res BW 100 kHz
Occupied Bandwidth
2.0557 MHz
37.829 kHz
1.087 MHz

Transmit Freq Error
x dB Bandwidth

Mkr3 2.402581 GHz
-1.9863 dBm

#VBW 300 kHz Sweep 1.333 ms

Total Power 10.4 dBm

% of OBW Power
x dB

99.00 %
-6.00 dB

STATUS.

FCC ID: 2BDA2-AK81

TB-RF-074-1.0
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-6dB Bandwidth NVNT BLE 2Mbps 2440MHz Antl

. Keysight Spectrum Analyzer - Occupied BW

=R

RF | 509 AC

| SENSE:INT|

ALIGN AUTO | 02:17:36 PM Dec 26, 2024

#FGain:Low

Center Freq: 2.440000000 GHz Radio Std: None

Trig: Free Run Avg|Hold: 100/100

#Atten: 30 dB Radio Device: BTS

Ref Offset 4.6 dB

10 dBidiv Ref 24.60 dBm

Occupied Bandwidth

2.0658 MHz
37.277 kHz
1.072 MHz

Transmit Freq Error
x dB Bandwidth

Mkr3 2.440573 GHz
-5.9945 dBm

#VBW 300 kHz Sweep 1.333 ms

Total Power 9.66 dBm

% of OBW Power 99.00 %
x dB -6.00 dB

STATUS.

-6dB Bandwidth NVNT BLE 2Mbps 2480MHz Ant1

==

' Keysight Spectrum Analyzer - Occupied BW

| SENSE:INT|

ALIGN AUTO | 02:20:18 PMDec 26, 2024

RE  [50Q AC
Center Freq 2.480000000 GHz

#FGain:Low

+p. Trig: Free Run

Center Freq: 2.480000000 GHz Radio Std: None
Avg|Hold: 100/100

#Atten: 30 dB Radio Device: BTS

Ref Offset 4.6 dB

1LD dBidiv Ref 24.60 dBm

Center 2.48 GHz
#Res BW 100 kHz

Occupied Bandwidth
2.0606 MHz

33.748 kHz
934.3 kHz

Transmit Freq Error
x dB Bandwidth

Mkr3 2.480501 GHz

#VBW 300 kHz Sweep 1.333 ms

Total Power 8.45 dBm

% of OBW Power 99.00 %
x dB -6.00 dB

STATUS.

FCC ID: 2BDA2-AK81

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 1.032
NVNT BLE 1Mbps 2440 Antl 1.029
NVNT BLE 1Mbps 2480 Antl 1.039
NVNT BLE 2Mbps 2402 Antl 2.039
NVNT BLE 2Mbps 2440 Antl 2.058
NVNT BLE 2Mbps 2480 Antl 2.047

FCC ID: 2BDA2-AK81 TB-RF-074-1.0
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Test Graphs

OBW NVNT BLE 1Mbps 2402MHz Antl

' Keysight Spectrum Analyzer - Occupied BW

==

| SENSE:INT| ALIGN AUTO |

02:02:17 PMDec 26, 2024

Center Freq: 2.402000000 GHz
+p. Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB

RF AC
Center Freq 2.402000000 GHz

#FGain:Low

Radio Std: Nene

Radio Device: BTS

Ref Offset 4.66 dB

10 dBidiv Ref 24.55 dBm

#VBW 100 kHz

Total Power 10.7 dBm

Occupied Bandwidth

1.0319 MHz
28.405 kHz
1.234 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

MSG STATUS.

Sweep 3.333ms

OBW NVNT BLE 1Mbps 2440MHz Antl

' Keysight Spectrum Analyzer - Occupied BW

==

| SENSE:INT| ALIGN AUTO |

02:04:30 PMDec 26, 2024

Center Freq: 2.440000000 GHz
—p. Trig: Free Run Avg|Hold: 100/100

#IFGain:Low #Atten: 30 dB

Radio Std: Nene

Radio Device: BTS

Ref Offset 4.6 dB

1LD dBidiv Ref 24.60 dBm

#VBW 100 kHz

Total Power 9.81 dBm

Occupied Bandwidth

1.0290 MHz
26.113 kHz
1.245 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

MSG STATUS.

Sweep 3.333ms

FCC ID: 2BDA2-AK81

TB-RF-074-1.0
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OBW NVNT BLE 1Mbps 2480MHz Antl
e Keysight Spectrum Analyzer - Occupied BW = |
RE  [50Q AC [ SENSE:INT ALIGN AUTO | 02:10:02 PMDec 26, 2024

Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None
+«p. Trig: Free Run Avg|Hold: 100/100

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

Ref Offset 4.6 dB
10 dBidiv Ref 24.60 dBm
L

#VBW 100 kHz Sweep 3.333ms

Occupied Bandwidth Total Power 8.64 dBm
1.0385 MHz

Transmit Freq Error 25.875 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.241 MHz x dB -26.00 dB

MSG STATUS.

OBW NVNT BLE 2Mbps 2402MHz Antl

==
| SENSE:INT| ALIGN AUTO | 02:14:15 PM Dec 26, 2024
Center Freq: 2.402000000 GHz Radio Std: None

+p. Trig: Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 4.66 dB
10 dBidiv Ref 24.55 dBm
L

#VBW 100 kHz Sweep 6.667 ms

Occupied Bandwidth Total Power 10.1 dBm
2.0391 MHz

Transmit Freq Error 48.284 kHz % of OBW Power 99.00 %

x dB Bandwidth 2.419 MHz x dB -26.00 dB

MSG STATUS.

FCC ID: 2BDA2-AK81 TB-RF-074-1.0
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OBW NVNT BLE 2Mbps 2440MHz Antl
e Keysight Spectrum Analyzer - Occupied BW = |
RE  [50Q AC [ SENSE:INT ALIGN AUTO | 02:17:26 PMDec 26, 2024

Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None
+«p. Trig: Free Run Avg|Hold: 100/100

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

Ref Offset 4.6 dB
10 dBidiv Ref 24.60 dBm
L

#VBW 100 kHz Sweep 6.667 ms

Occupied Bandwidth Total Power 9.62 dBm
2.0580 MHz

Transmit Freq Error 39.535 kHz % of OBW Power 99.00 %
x dB Bandwidth 2.419 MHz x dB -26.00 dB

MSG STATUS.

OBW NVNT BLE 2Mbps 2480MHz Antl

==
| SENSE:INT| ALIGN AUTO | 02:20:09 PM Dec 26, 2024
Center Freq: 2.480000000 GHz Radio Std: None

+p. Trig: Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 4.6 dB
10 dBidiv Ref 24.60 dBm
L

#VBW 100 kHz Sweep 6.667 ms

Occupied Bandwidth Total Power 8.24 dBm
2.0469 MHz

Transmit Freq Error 54.080 kHz % of OBW Power 99.00 %

x dB Bandwidth 2.391 MHz x dB -26.00 dB

MSG STATUS.

FCC ID: 2BDA2-AK81 TB-RF-074-1.0
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5. Maximum Power Spectral Density Level
Condition Mode Frequency (MHz) Antenna Max PSD (dBm) Limit (dBm) Verdict
NVNT BLE 1Mbps 2402 Antl -9.917 8 Pass
NVNT BLE 1Mbps 2440 Antl -11.513 8 Pass
NVNT BLE 1Mbps 2480 Antl -12.749 8 Pass
NVNT BLE 2Mbps 2402 Antl -11.867 8 Pass
NVNT BLE 2Mbps 2440 Antl -14.2 8 Pass
NVNT BLE 2Mbps 2480 Antl -15.23 8 Pass
FCC ID: 2BDA2-AK81 TB-RF-074-1.0
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6. Band Edge
| Congiton | Mode |  Frequency(MHz) | Amemna |  MaxVeue(dBo) | Limit@@sc) | Verdt

NVNT BLE 1Mbps 2402 Antl -58.04 -20 Pass
NVNT BLE 1Mbps 2480 Antl -55.59 -20 Pass
NVNT BLE 2Mbps 2402 Antl -58.86 -20 Pass
NVNT BLE 2Mbps 2480 Antl -57.59 -20 Pass
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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 -44.9 -20 Pass
NVNT BLE 1Mbps 2440 Antl -44.82 -20 Pass
NVNT BLE 1Mbps 2480 Antl -42.95 -20 Pass
NVNT BLE 2Mbps 2402 Antl -45.29 -20 Pass
NVNT BLE 2Mbps 2440 Antl -44.57 -20 Pass
NVNT BLE 2Mbps 2480 Antl -43.73 -20 Pass
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8. Restrict Band
Condition Mode Frequency | Antenna | Spur Freq | Power | Gain Duty E Detector Limit Verdict
(MHz) (MHz) (dBm) | (dBi) Factor | (dBuV/m) (dBuV/m)
(dB)
NVNT BLE 1Mbps 2402 Antl 2310 -58.39 2 - 38.87 Peak 74 Pass
NVNT BLE 1Mbps 2402 Antl 2310 -66.43 2 2.01 32.84 Average 54 Pass
NVNT BLE 1Mbps 2402 Antl 2387.472 -52.19 2 - 45.07 Peak 74 Pass
NVNT BLE 1Mbps 2402 Antl 2388.912 -62.57 2 2.01 36.7 Average 54 Pass
NVNT BLE 1Mbps 2402 Antl 2390 -55.56 2 - 41.7 Peak 74 Pass
NVNT BLE 1Mbps 2402 Antl 2390 -62.7 2 2.01 36.57 Average 54 Pass
NVNT BLE 1Mbps 2480 Antl 2483.5 -53.64 2 - 43.62 Peak 74 Pass
NVNT BLE 1Mbps 2480 Antl 2483.5 -60.8 2 1.97 38.43 Average 54 Pass
NVNT BLE 1Mbps 2480 Antl 2484.16 -50.01 2 - 47.25 Peak 74 Pass
NVNT BLE 1Mbps 2480 Antl 2483.536 -60.66 2 1.97 38.57 Average 54 Pass
NVNT BLE 1Mbps 2480 Antl 2500 -56.95 2 - 40.31 Peak 74 Pass
NVNT BLE 1Mbps 2480 Antl 2500 -64.95 2 1.97 34.28 Average 54 Pass
NVNT BLE 2Mbps 2402 Antl 2310 -58.04 2 - 39.22 Peak 74 Pass
NVNT BLE 2Mbps 2402 Antl 2310 -66.47 2 4.77 35.56 Average 54 Pass
NVNT BLE 2Mbps 2402 Antl 2388.144 -51.12 2 - 46.14 Peak 74 Pass
NVNT BLE 2Mbps 2402 Antl 2387.952 -63.11 2 4.77 38.92 Average 54 Pass
NVNT BLE 2Mbps 2402 Antl 2390 -52.44 2 - 44.82 Peak 74 Pass
NVNT BLE 2Mbps 2402 Antl 2390 -63.42 2 4.77 38.61 Average 54 Pass
NVNT BLE 2Mbps 2480 Antl 2483.5 -48.2 2 - 49.06 Peak 74 Pass
NVNT BLE 2Mbps 2480 Antl 2483.5 -60.33 2 4.7 41.63 Average 54 Pass
NVNT BLE 2Mbps 2480 Antl 2483.512 -48.2 2 - 49.06 Peak 74 Pass
NVNT BLE 2Mbps 2480 Antl 2483.512 -60.33 2 4.7 41.63 Average 54 Pass
NVNT BLE 2Mbps 2480 Antl 2500 -57.58 2 = 39.68 Peak 74 Pass
NVNT BLE 2Mbps 2480 Antl 2500 -65.36 2 4.7 36.6 Average 54 Pass
FCC ID: 2BDA2-AK81 TB-RF-074-1.0
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Test Graphs
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. Keysight Spectrum Analyzer - Swept SA ==
RF | 5 AC [ SENSE:INT ALIGN AUTO | 02:11:10 PMDec 26, 2024
Center Freq 2.4 ] Avg Type: RMS
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. Keysight Spectrum Analyzer - Swept SA ==
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