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RF Test Data for Bluetooth LE
(Conducted Measurements)

General Description of EUT

Product Name: SMART WATCH
Test Model: X12
Sample ID: 202408-0086-11-2#

Environmental Conditions

Temperature: 22.0°C-25C

Relative Humidity: | 43%-55%

Test Voltage: DC 3.8V

Test Engineer: Jolin Lee

Note: For a more detailed features description, please refer to the report TBR-C-202408-0086-18

The report only show the worst case data.

FCC ID: 2BDM8- X12 TB-RF-074-1.0



Shenzhen Toby Technology Co., Ltd. Hittp:/www.tobylab.cn . . £ )
Add: 1/F.Building 6, Rundongsheng Industrial Zone, Longzhu, Xixiang, Bao'an District, Shenzhen, Guangdong, Report No.: TBR-C-202408-0086-18

China. Page: 2 of 27
Contents
1. Duty Cycle® s M. N A A e e R e R B 3
2. Maximum CONAUCTEA OULPUL POWET .....ceiiiiiiiiiiiie ettt ettt e ettt e e e e e sttt e et e e e 4 e s bbbe e e e e e e aaahbe et e e e e e e eabebee e e e e e e s nbbbeeaeeeesnbnbaeaaaeeans 6
3. -6dBFBandwidth ™. ... 00 T R A B B e B S R 9
4. Occupied Channel BAnUWITTN .......coo ettt e e e oottt et e e e e e e h b bttt e e e e e abb b et e e e e e e sabe et e e e e e e nbbbeeaeeaeansnbeeeens 12
5. Maximum POWEr SPECIral DENSILY LEVEL...... ..ottt ettt ettt e e e e e ekt bttt e e e e e s bbb et e e e e e sa bbb e eaeeeaansnbeeeaaeeaas 15
6. Band Edge .............. 5 B Y Rl e B e LSRR R W 18
7. CoNAUCTEd RF SPUFIOUS EMISSION ....uiiiiiiiiiiiiiiii ettt e oottt oo o4 et bttt e e e oo ok abe et e e e e o s sttt et e e e e e e babee e e e e e s nnbbbeeaeesesnbnbaeaaaeeaas 21
8. ResthichBand®™............. 8 B . 0 A A W LA R B B 8 L ST 25

FCC ID: 2BDM8- X12 TB-RF-074-1.0



Shenzhen Toby Technology Co., Ltd. Http:/www.tobylab.cn
Add: 1/F,Building 6, Rundongsheng Industrial Zone, Longzhu, Xixiang, Bao'an District, Shenzhen, Guangdong,
China.

Report No.: TBR-C-202408-0086-18
Page: 3 of 27

1. Duty Cycle
| Coniion | mode | Frequency W) | Antenna | DutyCycle() | Cortection Factor(@®) | T(Hz)

NVNT BLE 1Mbps 2402 Antl 66.13 18 2.44

NVNT BLE 1Mbps 2440 Antl 66.13 1.8 2.44

NVNT BLE 1Mbps 2480 Antl 65.08 1.87 2.44
FCC ID: 2BDM8- X12 TB-RF-074-1.0
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Test Graphs

Duty Cycle NVNT BLE 1Mbps 2402MHz Ant1

' Keysight Spectrum Analyzer - Swept SA =n
RF AC [ SENSE:INT] ALIGN AUTO | 05:40:26 PM Aug 16,2024
Avg Type: Log-Pwr
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Duty Cycle NVNT BLE 1Mbps 2440MHz Antl

 Keysight Spectrum Analyzer - Swept SA ==
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Duty Cycle NVNT BLE 1Mbps 2480MHz Ant1

. Keysight Spectrum Analyzer - Swept SA
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2. Maximum Conducted Output Power
NVNT BLE 1Mbps 2402 Antl 3.509 30 Pass
NVNT BLE 1Mbps 2440 Antl 2.986 30 Pass
NVNT BLE 1Mbps 2480 Antl 3.527 30 Pass

FCC ID: 2BDM8- X12 TB-RF-074-1.0
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Test Graphs
Power NVNT BLE 1Mbps 2402MHz Antl
o Keysight Spartrum Ana\yzer SweptSA ==
Q | SENSE:INT| ALIGN AUTO | 05:58:52 PMAug 16, 2024

Center Freq 2 40 000000 GHz . Avg Type: Log-Pwr
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

Ref Offset 4.55 dB
1LD dBidiv. Ref 20.00 dBm
og

#VBW 6.0 MHz Sweep 1.333 ms (10001 pts

IMSG STATUS.

Power NVNT BLE 1Mbps 2440MHz Ant1

s Keysight Spectrum Analyzer - Swept 5A ==
RF [500 AC [ SENSE:INT ALIGN AUTO | 06:00:48 PM Aug 16, 2024
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
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: 2BDM8- X12 TB-RF-074-1.0
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PNO: Fast ~»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB
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Power NVNT BLE 1Mbps 2480MHz Antl
' Keysight Spectrum Analyzer - Swept SA =R =R =T
RF Q  AC | SENSE:INT| ALIGN AUTO [ 05:54:38 PMAug
Center Freq 2.480000000 GHz Avg Type: Log-Pwr

Ref Offset 4.6 dB
Ref 20.00 dBm

#VBW 6.0 MHz Sweep 1.333 ms (10001 pts

IMSG STATUS.
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3. -6dB Bandwidth
| Condition | Mode | Frequency MHz) | Antenna | -GdB Bandwidth (MHz) | Limit-6dB Bandwidh (MH) | Verdict

NVNT BLE 1Mbps 2402 Antl 0.66 0.5 Pass
NVNT BLE 1Mbps 2440 Antl 0.67 0.5 Pass
NVNT BLE 1Mbps 2480 Antl 0.67 0.5 Pass

FCC ID: 2BDM8- X12 TB-RF-074-1.0
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Test Graphs
-6dB Bandwidth NVNT BLE 1Mbps 2402MHz Ant1
B

RF Q AC

| SENSE:INT|

ALIGN AUTO |

05:40:46 PMAug 16, 2024

#FGain:Low

+p. Trig: Free Run

Center Freq: 2.402000000 GHz
Avg|Hold: 100/100
#Atten: 30 dB

Radio Std: Nene

Radio Device: BTS

Ref Offset 4.66 dB

10 dBidiv Ref 24.55 dBm

Occupied Bandwidth
1.0342 MHz
125.34 kHz
660.6 kHz

Transmit Freq Error
x dB Bandwidth

[ ]

#VBW 300 kHz

Total Power 12.8 dBm

% of OBW Power
x dB

99.00 %
-6.00 dB

STATUS.

Mkr3 2.402456 GHz
0.013584 dBm

Sweep 1.333 ms

-6dB Bandwidth NVNT BLE 1Mbps 2440MHz Antl

==

' Keysight Spectrum Analyzer - Occupied BW

RF 500 AC

| SENSE:INT|

ALIGN AUTO |

05:43:17 PMAug 16, 2024

#IFGain:Low

—p. Trig: Free Run

Center Freq: 2.440000000 GHz
Avg|Hold: 100/100
#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

Occupied Bandwidth

1.0326 MHz
126.01 kHz
665.2 kHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz

Total Power 12.2 dBm

% of OBW Power
x dB

99.00 %
-6.00 dB

STATUS.

Mkr3 2.440459 GHz

Sweep 1.333 ms

FCC ID: 2BDM8- X12
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-6dB Bandwidth NVNT BLE 1Mbps 2480MHz Antl

e Keysight Spectrum Analyzer - Occupied BW ==
RF [50Q AC [ SENSE:INT] ALIGN AUTO | 05:48:36 PM Aug 16, 2024
Radio Std: None

Center Freq: 2.480000000 GHz
+«p. Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 30 dB Radio Device: BTS

Mkr3 2.48046 GHz
Ref Offset 4.6 dB 0.28565 dBm

10 dBidiv Ref 24.60 dBm
: [ ]
. l-_
| S A Sl . S I
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#VBW 300 kHz Sweep 1.333 ms

Occupied Bandwidth Total Power 12.8 dBm
1.0284 MHz

Transmit Freq Error 126.58 kHz % of OBW Power 99.00 %

x dB Bandwidth 667.8 kHz x dB -6.00 dB

STATUS.

FCC ID: 2BDM8- X12 TB-RF-074-1.0
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4. Occupied Channel Bandwidth
| common | wese | Frequency |  Awema | omwoBWMMD)

NVNT BLE 1Mbps 2402 Antl 1.024
NVNT BLE 1Mbps 2440 Antl 1.021
NVNT BLE 1Mbps 2480 Antl 1.024

FCC ID: 2BDM8- X12 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 |

05:40:39 PMAug 16, 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 13.0 dBm

Occupied Bandwidth

1.0236 MHz
129.10 kHz
1.235 MHz

99.00 %
-26.00 dB

% of OBW Power
x 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 |

05:43:09 PMAug 16, 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 12.4 dBm

Occupied Bandwidth

1.0209 MHz
130.85 kHz
1.242 MHz

99.00 %
-26.00 dB

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

MSG STATUS.
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Sweep 3.333ms
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OBW NVNT BLE 1Mbps 2480MHz Antl
e Keysight Spectrum Analyzer - Occupied BW = |
RE  [50Q AC [ SENSE:INT ALIGN AUTO | 05:48:28 PM Aug 16, 2024

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 13.2 dBm
1.0239 MHz

Transmit Freq Error 132.83 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.233 MHz x dB -26.00 dB

MSG STATUS.

FCC ID: 2BDM8- X12 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 -12.314 8 Pass
NVNT BLE 1Mbps 2440 Antl -13.061 8 Pass
NVNT BLE 1Mbps 2480 Antl -12.521 8 Pass

FCC ID: 2BDM8- X12 TB-RF-074-1.0
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Test Graphs

PSD NVNT BLE 1Mbps 2402MHz Antl

SENSE:INT| ALIGN AUTO |
Avg Type: Log-Pwr
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.55 dB
1LD dBidiv. Ref 20.00 dBm
og

#VBW 10 kHz Sweep 316.3 ms (1001 pts)

IMSG STATUS.

PSD NVNT BLE 1Mbps 2440MHz Antl

 Keysight Spectrum Analyzer - Swept SA ===
RF AC [ SENSE:INT] ALIGN AUTO | 06:01:26 PM Aug 16, 2024
Avg Type: Log-Pwr
PNO: Wide -»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.440 102 GHz
Ref Offset 4.6 dB
1LDngd|v RZf 23%0 dBm -13.061 dBm

lht\

i T
I-----HW‘_
N I S N R
---------

Center 2.440000 GHz Span 3.000 MHz
#VBW 10 kHz Sweep 316.3 ms (1001 pts)

IMSG STATUS.

FCC ID: 2BDM8- X12 TB-RF-074-1.0
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PSD NVNT BLE 1Mbps 2480MHz Antl

. Keysight Spectrum Analyzer - Swept SA

SENSE:INT| ALIGN AUTO |
Avg Type: Log-Pwr
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.480 105 GHz
Ref Offset 4.6 dB
1LDngd|v RZf 25%0 dBm -12.521 dBm

E

Mg,
Nl

#VBW 10 kHz Sweep 316.3 ms (1001 pts)

IMSG STATUS.

FCC ID: 2BDM8- X12 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 -60.45 -20 Pass

NVNT BLE 1Mbps 2480 Antl -58.22 -20 Pass

FCC ID: 2BDM8- X12 TB-RF-074-1.0
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Test Graphs
Band Edge NVNT BLE 1Mbps 2402MHz Ant1 Ref
o Keysight Spartrum Ana\yzer SweptSA ==
Q | SENSE:INT| ALIGN AUTO | 05:41:29 PMAug 16, 2024

Center Freq 2 40 000000 GHz . Avg Type: Log-Pwr
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.401 872 GHz
Ref Offset 4.55 dB
1L%ngdiv RZf 23.?)0 dBm 6.425 dBm

#VBW 300 kHz

IMSG STATUS.

Band Edge NVNT BLE 1Mbps 2402MHz Ant1 Emission

s Keysight Spectrum Analyzer - Swept SA
RF | Q AC | SENSE:INT| ALIGN AUTO |
Center Freq 2.356000000 GHz . Avg Type: Log-Pwr
PNO: Fast -»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.55 dB
1LD dBidiv  Ref 20.00 dBm
od
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2 NEEEER 2,400 0 GHz -50 671 FeT=T o1 I I
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MSG STATUS.
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Band Edge NVNT BLE 1Mbps 2480MHz Ant1l Ref
' Keysight Spectrum Anal

- Swept SA ===

RF Q AC | SENSE:INT| ALIGN AUTO |
Center Freq 2.480000000 GHz . Avg Type: Log-Pwr
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB
Ref 20.00 dBm

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

IMSG STATUS.

Band Edge NVNT BLE 1Mbps 2480MHz Ant1 Emission

' Keysight Spectrum Analyzer - Swept SA =n
RE  [50Q AC SENSE:INT ALIGN AUTO | 05:49:24 PM Aug 16, 2024
Center Freq 2.526000000 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

MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE -
Gl N |1[f| 24799 GHz] 6590dBm| | |
’X N [1[f| 24835 GHz] 53608dBm| [ "
[ f] -56.562 dBm
2.484 8 GHz 51.737 dBm

0

1

MSG STATUS.

FCC ID: 2BDM8- X12 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 -23.42 -20 Pass
NVNT BLE 1Mbps 2440 Antl -21.44 -20 Pass
NVNT BLE 1Mbps 2480 Antl -21.27 -20 Pass

FCC ID: 2BDM8- X12 TB-RF-074-1.0




Shenzhen Toby Technology Co., Ltd. Hitp:/lwww.tobylab.cn

Add: 1/F.Building 6, Rundongsheng Industrial Zone, Longzhu, Xixiang, Bao'an District, Shenzhen, Guangdong, Repo.rt No.: TBR-C-202408-0086-18
China Page: 22 of 27

Test Graphs

Tx. Spurious NVNT BLE 1Mbps 2402MHz Ant1 Ref

. Keysight Spectrum Analyzer - Swept SA ==
RF o [ SENSEINT ALIGN AUTO | 05:50:38 PMAug 16, 2024
Center Freq 2.40

Q AC
000000 GHz Avg Type: Log-Pwr
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.55 dB
Ref 20.00 dBm

#VBW 300 kHz

IMSG STATUS.

TxX. Spurious NVNT BLE 1Mbps 2402MHz Ant1 Emission

e Keysight Spectrum Analyzer - Swept SA
RF Q AC | SENSE:INT| ALIGN AUTO |
Center Freq 13.265000000 GHz . Avg Type: Log-Pwr
PNO: Fast -»— Trig: FreeRun Avg|Hold: 10/10
IFGain:Low #Atten: 30 dB

Ref Offset 4.55 dB
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NVNT BLE 1Mbps 2402 Antl 2310 -58.44 2 - 38.82 Peak 74 Pass
NVNT BLE 1Mbps 2402 Antl 2310 -66.31 2 1.8 32.75 Average 54 Pass
NVNT BLE 1Mbps 2402 Antl 2350.608 -54.23 2 - 43.03 Peak 74 Pass
NVNT BLE 1Mbps 2402 Antl 2350.416 -62.73 2 1.8 36.33 Average 54 Pass
NVNT BLE 1Mbps 2402 Antl 2390 -57 2 - 40.26 Peak 74 Pass
NVNT BLE 1Mbps 2402 Antl 2390 -64.68 2 1.8 34.38 Average 54 Pass
NVNT BLE 1Mbps 2480 Antl 2483.5 -40.82 2 - 56.44 Peak 74 Pass
NVNT BLE 1Mbps 2480 Antl 2483.5 -57.61 2 1.87 41.52 Average 54 Pass
NVNT BLE 1Mbps 2480 Antl 2484.976 -39.8 2 - 57.46 Peak 74 Pass
NVNT BLE 1Mbps 2480 Antl 2483.56 -56.81 2 1.87 42.32 Average 54 Pass
NVNT BLE 1Mbps 2480 Antl 2500 -57.94 2 - 39.32 Peak 74 Pass
NVNT BLE 1Mbps 2480 Antl 2500 -65.26 2 1.87 33.87 Average 54 Pass
FCC ID: 2BDM8- X12 TB-RF-074-1.0
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Test Graphs
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Restrict Band NVNT BLE 1Mbps 2402MHz Ant1 Average

 Keysight Spectrum Analyzer - Swept SA ==
RF AC | SENSE:INT| ALIGN AUTO [ 05:41:41 PMAug 16, 2024
Avg Type: RMS TRACE[f 4
- Fast -»— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 20 dB

Ref Offset 4.55 dB
Ref 14.55 dBm

MKR| MODE TRC| SCL Y FUNCTION FUNCTION WIDTH FUNCTION VALUE -
A N [1]f] 2 402 160 GHz 4605dBm| | ]
2 NEERER 2.310 000 GHz 66312dBm| [ [ "
3 2.390 000 GHz 64.684 dBm ]
4 | 2350416 GHz| 62.728 dBm -
5 - ] I, -
6 1 ]
7 1 - ]
8 1 - ]
9 1 ]

10 I ]

11 I I -

3 e R

MSG STATUS

FCC ID: 2BDM8- X12 TB-RF-074-1.0



Shenzhen Toby Technology Co., Ltd. Htp:/www.tobylab.cn y . . ;
Add: 1/F,Building 6, Rundongsheng Industrial Zone, Longzhu, Xixiang, Bao'an District, Shenzhen, Guangdong, Report Nog#FRR-C-02508°0086-18

China Page: 27 of 27
Restrict Band NVNT BLE 1Mbps 2480MHz Antl Peak
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Restrict Band NVNT BLE 1Mbps 2480MHz Ant1 Average
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