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RF Test Data for Bluetooth LE
(Conducted Measurements)

General Description of EUT

Product Name: Ceramics X true wireless stereo earbuds
Test Model: CERAMICS X
Sample ID: HC-C-202402-0111-01-01

Environmental Conditions

Temperature: 24°C

Relative Humidity: | 46%

Test Voltage: DC 3.7V

Test Engineer: Jolin Lee

Note: For a more detailed features description, please refer to the report TBR-C-202402-0111-7

The report only show the worst case data.

FCC ID: 2BCSS-CERAMICSX 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 63.49 1.97 2.5
NVNT BLE 1Mbps 2440 Antl 62.9 2.01 2.56
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 33.33 4.77 4.76
NVNT BLE 2Mbps 2480 Antl 33.87 4.7 4.76

FCC ID: 2BCSS-CERAMICSX TB-RF-074-1.0
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Test Graphs

Duty Cycle NVNT BLE 1Mbps 2402MHz Ant1
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Duty Cycle NVNT BLE 1Mbps 2480MHz Ant1
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Duty Cycle NVNT BLE 2Mbps 2402MHz Ant1

'— Keysight Spectrum Analyzer SweptSA =
RL RF [ SENSE:INT] [ANALIGN AUTO/NO RF | 12:32:04 PMMay 13,202+ [
e

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

Ref Offset 4.05 dB
1LO deidiv. Ref 20.00 dBm
og

it
WMWWWWWWWMMW

O 1l LAY
OO P "MWWMW T
WWWWWWWWWWWWWW ARF PR DAY SR ROEEAW( A

i

| T ITTETIRERIEY TR
i:mmm mmwmwmlmmmmmmmmmmwwmmﬁﬁ I

I
WWWWWW
O R
Al it i A LA

VANCEATPRTRCRERIAI 22
bt it

FUNCTION FUNCTION WIDTH FUNCTION VALUE

-

MSG STATUS

FCC ID: 2BCSS-CERAMICSX TB-RF-074-1.0



Shenzhen Toby Technology Co., Ltd.

China

Http: www

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

Report No.: TBR-C-202402-0111-7
Page: 6 of 39

Duty Cycle NVNT BLE 2Mbps 2440MHz Ant1
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2. Maximum Conducted Output Power
Condition Mode Frequency (MHz) Antenna Total Power (dBm) Limit (dBm) Verdict
NVNT BLE 1Mbps 2402 Antl 5.643 30 Pass
NVNT BLE 1Mbps 2440 Antl 6.257 30 Pass
NVNT BLE 1Mbps 2480 Antl 6.149 30 Pass
NVNT BLE 2Mbps 2402 Antl 6.169 30 Pass
NVNT BLE 2Mbps 2440 Antl 7.014 30 Pass
NVNT BLE 2Mbps 2480 Antl 7.071 30 Pass

FCC ID: 2BCSS-CERAMICSX 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] [ANALIGN AUTO/NO RF | 12:22:23 PMMay 13, 202+ [
Center Freq 2.402000000 GHz ) Avg Type: Log-Pwr
PNO: Fast —»— Trig: Free Run Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

Ref Offset 4.05 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 Offset4.1 dB
Ref 20.00 dBm

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

MSG STATUS

FCC ID: 2BCSS-CERAMICSX TB-RF-074-1.0
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Power NVNT BLE 1Mbps 2480MHz Antl
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[o ]l & )
[ SENSE:INT] [ANALIGN AUTO/NO RF | 12:32:12 PMMay 13, 202+ [
Avg Type: Log-Pwr
PNO: Fast —»— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.05 dB
1LO dBidiv  Ref 20.00 dBm
09

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

MSG STATUS

FCC ID: 2BCSS-CERAMICSX TB-RF-074-1.0



Shenzhen Toby Technology Co., Ltd. Hittp: www.tobylab.cn

R rt No.: TBR-C-202402-0111-7
Add: 1/F.Building 6, Rundongsheng Industrial Zone, Longzhu, Xixiang, Bao'an District, Shenzhen, Guangdong, epo.t 2 CaZeeal
China Page: 10 of 39

Power NVNT BLE 2Mbps 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 Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset4.1 dB
Ref 20.00 dBm

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

MSG STATUS

Power NVNT BLE 2Mbps 2480MHz Ant1

s Keysight Spectrum Analyzer - Swept SA =
RL RF 500 AC [ SENSE:INT] [ANALIGN AUTO/NO RF | 12:41:31 PMMay 13, 2024
Center Freq 2.480000000 GHz ) Avg Type: Log-Pwr
PNO: Fast —»— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset4.1 dB
Ref 20.00 dBm

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

MSG STATUS
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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 0.65 0.5 Pass
NVNT BLE 1Mbps 2440 Antl 0.66 0.5 Pass
NVNT BLE 1Mbps 2480 Antl 0.66 0.5 Pass
NVNT BLE 2Mbps 2402 Antl 1.1 0.5 Pass
NVNT BLE 2Mbps 2440 Antl 1.12 0.5 Pass
NVNT BLE 2Mbps 2480 Antl 1.13 0.5 Pass

FCC ID: 2BCSS-CERAMICSX TB-RF-074-1.0
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Test Graphs

-6dB Bandwidth NVNT BLE 1Mbps 2402MHz Antl

ed BW =
[ SENSE:INT] [ANALIGN AUTO/NO RF | 12:22:38 PMMay 13,202+ [
Center Freq: 2.402000000 GHz Radio Std: None
e Trig: Free Run Avg|Hold: 100/100

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

e Keysight Spectrum Analyzer - Occupi
0 ¢

Ref Offset 4.05 dB
Ref 24.05 dEBm

#V/BW 300 kHz

Occupied Bandwidth Total Power 11.6 dBm
1.0329 MHz

Transmit Freq Error -1.055 kHz % of OBW Power 99.00 %
x dB Bandwidth 654.2 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 | 12:25:07 PMMay 13, 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 4.1 dB
Ref 24.10 dBm

Center 2.440000 GHz
#Res BW 100 kHz #V/BW 300 kHz

Occupied Bandwidth Total Power 12.3 dBm
1.0309 MHz

Transmit Freq Error -2.247 kHz % of OBW Power 99.00 %
x dB Bandwidth 656.9 kHz x dB -6.00 dB

MSG STATUS

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

ww Keysight Spectrum Analyzer - Occupied BW ===
RL RF 500 AC [ SENSE:INT] [ANALIGN AUTO/NO RF | 12:27:16 PMMay 13,202+ [
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None
e Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 4.1 dB
Ref 24.10 dBm

#V/BW 300 kHz

Occupied Bandwidth Total Power 12.1 dBm
1.0326 MHz

Transmit Freq Error -1.174 kHz % of OBW Power 99.00 %
x dB Bandwidth 658.8 kHz x dB -6.00 dB

MSG STATUS

-6dB Bandwidth NVNT BLE 2Mbps 2402MHz Antl

ww Keysight Spectrum Analyzer - Occupied BW ===
[ SENSE:INT] [ANALIGN AUTO/NO RF | 12:32:30 PMMay 13, 2024
Center Freq: 2.402000000 GHz Radio Std: None
e Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 4.05 dB
Ref 24.05 dEBm

Center 2.402000 GHz
#Res BW 100 kHz #V/BW 300 kHz

Occupied Bandwidth Total Power 12.1 dBm
1.9886 MHz

Transmit Freq Error -543 Hz % of OBW Power 99.00 %
x dB Bandwidth 1.105 MHz x dB -6.00 dB

MSG STATUS

FCC ID: 2BCSS-CERAMICSX TB-RF-074-1.0
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-6dB Bandwidth NVNT BLE 2Mbps 2440MHz Antl

ww Keysight Spectrum Analyzer - Occupied BW ===
RL RF 500 AC [ SENSE:INT] [ANALIGN AUTO/NO RF | 12:38:46 PMMay 13,202+ 8
Center Freq 2.440000000 GHz 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 4.1 dB
Ref 24.10 dBm

#V/BW 300 kHz

Occupied Bandwidth Total Power 13.2 dBm
1.9573 MHz

Transmit Freq Error -71.676 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.121 MHz x dB -6.00 dB

MSG STATUS

-6dB Bandwidth NVNT BLE 2Mbps 2480MHz Ant1

ww Keysight Spectrum Analyzer - Occupied BW ===
[ SENSE:INT] [ANALIGN AUTO/NO RF | 12:41:50 PMMay 13, 2024
Center Freq: 2.480000000 GHz Radio Std: None
e Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 4.1 dB
Ref 24.10 dBm

Center 2.480000 GHz
#Res BW 100 kHz #V/BW 300 kHz

Occupied Bandwidth Total Power 13.1 dBm
1.9547 MHz

Transmit Freq Error 9.163 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.131 MHz x dB -6.00 dB

MSG STATUS

FCC ID: 2BCSS-CERAMICSX 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 1.029
NVNT BLE 1Mbps 2440 Antl 1.029
NVNT BLE 1Mbps 2480 Antl 1.028
NVNT BLE 2Mbps 2402 Antl 1.983
NVNT BLE 2Mbps 2440 Antl 1.984
NVNT BLE 2Mbps 2480 Antl 1.975

FCC ID: 2BCSS-CERAMICSX TB-RF-074-1.0
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Test Graphs

OBW NVNT BLE 1Mbps 2402MHz Ant1

ed BW =
[ SENSE:INT] [ANALIGN AUTO/NO RF | 12:22:30 PMMay 13,202+ [
Center Freq: 2.402000000 GHz Radio Std: None
e Trig: Free Run Avg|Hold: 100/100

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

e Keysight Spectrum Analyzer - Occupi
0 ¢

Ref Offset 4.05 dB
Ref 24.05 dEBm

#/BW 100 kHz

Occupied Bandwidth Total Power 11.7 dBm
1.0290 MHz

Transmit Freq Error 2.674 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.277 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 | 12:24:59 PMMay 13, 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 4.1 dB
Ref 24.10 dBm

#/BW 100 kHz

Occupied Bandwidth Total Power 12.3 dBm
1.0294 MHz

Transmit Freq Error 3.425 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.277 MHz x dB -26.00 dB

MSG STATUS

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

. Keysight Spectrum Analyzer - Occupied BW
RL RE 500 AC

Center Freq 2.480000000 GHz

===
12:27:08 PMMay 13,202+ [
Radio Std: None

[ SENSE:INT] [ANALIGN AUTO/NO RF |
Center Freq: 2.480000000 GHz
e Trig: Free Run
#IFGain:Low #Atten: 30 dB

Avg|Hold: 100/100
Radio Device: BTS

Ref Offset 4.1 dB
Ref 24.10 dBm

#/BW 100 kHz

Occupied Bandwidth Total Power 12.2 dBm

1.0277 MHz
Transmit Freq Error 846 Hz
x dB Bandwidth

% of OBW Power 99.00 %
1.268 MHz x dB -26.00 dB

MSG STATUS

OBW NVNT BLE 2Mbps 2402MHz Ant1

. Keysight Spectrum Analyzer - Occupied BW

=

[ SENSE:INT] [ANALIGN AUTO/NO RF |

12:32:21 PMMay 13, 2024
Mod

Center Freq: 2.402000000 GHz
e Trig: Free Run

#FGain:Low #Atten: 30 dB

Ref Offset 4.05 dB
Ref 24.05 dEBm

Occupied Bandwidth

1.9833 MHz
9.420 kHz
2.389 MHz

Transmit Freq Error
x dB Bandwidth

MSG

#/BW 150 kHz

Total Power 12.1 dBm

% of OBW Power 99.00 %
x dB -26.00 dB

STATUS

AvglHold: 100100

Radio Std: None

Radio Device: BTS

FCC ID: 2BCSS-CERAMICSX

TB-RF-074-1.0
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OBW NVNT BLE 2Mbps 2440MHz Ant1

e Keysight Spectrum Analyzer - 0ccup\ed BW ===
[ SENSE:INT] [ANALIGN AUTO/NO RF | 12:38:37 PMMay 13,202+ [
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 4.1 dB
Ref 24.10 dBm

#/BW 150 kHz

Occupied Bandwidth Total Power 13.0 dBm
1.9839 MHz

Transmit Freq Error 6.455 kHz % of OBW Power 99.00 %
x dB Bandwidth 2.394 MHz x dB -26.00 dB

MSG STATUS

OBW NVNT BLE 2Mbps 2480MHz Ant1

ww Keysight Spectrum Analyzer - Occupied BW ===
[ SENSE:INT] [ANALIGN AUTO/NO RF | 12:41:40 PMMay 13,202+ [
Center Freq: 2.480000000 GHz Radio Std: None
e Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 4.1 dB
Ref 24.10 dBm

#/BW 150 kHz

Occupied Bandwidth Total Power 12.9 dBm
1.9749 MHz

Transmit Freq Error 3.239 kHz % of OBW Power 99.00 %
x dB Bandwidth 2.382 MHz x dB -26.00 dB

MSG STATUS

FCC ID: 2BCSS-CERAMICSX 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 BLE 1Mbps 2402 Antl -9.778 8 Pass
NVNT BLE 1Mbps 2440 Antl -9.095 8 Pass
NVNT BLE 1Mbps 2480 Antl -9.326 8 Pass
NVNT BLE 2Mbps 2402 Antl -10.634 8 Pass
NVNT BLE 2Mbps 2440 Antl -90.844 8 Pass
NVNT BLE 2Mbps 2480 Antl -9.676 8 Pass

FCC ID: 2BCSS-CERAMICSX TB-RF-074-1.0
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Test Graphs

PSD NVNT BLE 1Mbps 2402MHz Antl

s Keysight Spectrum Analyzer - Swept SA =
[ SENSE:INT] [ANALIGN AUTO/NO RF | 12:23:16 PMMay 13, 2024
|Mod:
Avg Type: Log-Pwr
PNO: Wide —— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB e

Ref Offset 4.05 dB
1LO dBidiv  Ref 20.00 dBm
09

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

MSG STATUS

PSD NVNT BLE 1Mbps 2440MHz Antl

s Keysight Spectrum Analyzer - Swept SA =
[ SENSE:INT] [ANALIGN AUTO/NO RF | 12:25:45 PMMay 13, 202: [
Avg Type: Log-Pwr

PNO: Wide —— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB NN NN

Ref Offset4.1 dB
1LO dBidiv  Ref 20.00 dBm
09

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

MSG STATUS
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PSD NVNT BLE 1Mbps 2480MHz Antl

s Keysight Spectrum Analyzer - Swept SA ===
[ SENSE:INT] [ANALIGN AUTO/NO RF | 12:27:55 PM
Avg Type: Log-Pwr
PNO: Wide —— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset4.1 dB
1LO dBidiv  Ref 20.00 dBm
09

#VBW 10 kHz

MSG STATUS

PSD NVNT BLE 2Mbps 2402MHz Antl

[ SENSE:INT] [ANALIGN AUTO/NO RF |

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

Ref Offset 4.05 dB
1LO dBidiv  Ref 20.00 dBm
09

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

MSG STATUS

FCC ID: 2BCSS-CERAMICSX TB-RF-074-1.0
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PSD NVNT BLE 2Mbps 2440MHz Antl

. Keysight Spectrum Analyzer - Swept SA

[ SENSE:INT] [ANALIGN AUTO/NO RF |

===
024
|Mode

12:39:26 PFM

Avg Type: Log-Pwr
Trig: Free Run Avg|Hold: 100/100

#Atten: 30 dB

PNO: Wide  ——
IFGain:Low

Ref Offset4.1 dB

1LO gBde Ref 20.00 dBm

.
--MMWW“WWN
B i L I R B

Center 2.440000 GHz
#VBW 10 kHz

---n--

MSG STATUS

PSD NVNT BLE 2Mbps 2480MHz Antl

. Keysight Spectrum Analyzer - Swept SA

[ SENSE:INT] [ANALIGN AUTO/NO RF |

Avg Type: Log-Pwr
Trig: Free Run Avg|Hold: 100/100

#Atten: 30 dB

PNO: Wide  ——
IFGain:Low

Ref Offset4.1 dB

1LO gBde Ref 20.00 dBm

#VBW 10 kHz

---“-

-MMIWWWWWWMM-

Span 3.000 MHZjzetum
Sweep 316.3 ms (1001 pts)

MSG STATUS

FCC ID: 2BCSS-CERAMICSX

TB-RF-074-1.0
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6. Band Edge
Condition Mode Frequency (MHz) Antenna Max Value (dBc) Limit (dBc) Verdict
NVNT BLE 1Mbps 2402 Antl -59.76 -20 Pass
NVNT BLE 1Mbps 2480 Antl -59.25 -20 Pass
NVNT BLE 2Mbps 2402 Antl -59.36 -20 Pass
NVNT BLE 2Mbps 2480 Antl -58.9 -20 Pass

FCC ID: 2BCSS-CERAMICSX TB-RF-074-1.0
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Test Graphs

Band Edge NVNT BLE 1Mbps 2402MHz Antl Ref

s Keysight Spectrum Analyzer - Swept SA =
RL RF 500 AC [ SENSE:INT] [ANALIGN AUTO/NO RF | 12:23:21 P| 202+ [
Center Freq 2.402000000 GHz ) Avg Type: Log-Pwr
PNO: Wide —— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.05 dB
Ref 20.00 dBm

Span 8.000 MHZjzetum
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS

Band Edge NVNT BLE 1Mbps 2402MHz Antl Emission

'— Keysight Spectrum Analyzer - Swept SA =
RL RF 500 AC [ SENSE:INT] |\ ALIGN AUTO/NO RF 12:23:25 PM May 13, 2024
Center Freq 2.356000000 GHz ) Avg Type: Log-Pwr
e Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.05 dB
Ref 20.00 dBm

Y FUNCTION FUNCTION WIDTH

-56.434 dBm
-64.849 dBm

2.376 3 GHz

"

MSG STATUS
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Band Edge NVNT BLE 1Mbps 2480MHz Antl Ref

s Keysight Spectrum Analyzer - Swept SA =
RL RF 500 AC [ SENSE:INT] [ANALIGN AUTO/NO RF | 12:28:01 PMMay 13, 202+ [
Center Freq 2.480000000 GHz ) Avg Type: Log-Pwr
PNO: Wide —— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset4.1 dB
Ref 20.00 dBm

Center 2.480000 GHz
#Res BW 100 kHz #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

Mkr1 2.479 8 GHz
Ref Offset 4.1 dB
Ref 20.00 dBm 5.899 dBm

DL1 -14 .64 dBm

Source

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

(N [ 1(F] 2.479 8 GHz 5899dBm| | I

P N [1]f] 2.483 5 GHz File

Bl N [1[f] 25000 GHz]

FA N [1]F] 2.4855 GHz

5 ] print

6 -

7 - 1

8 1 Ful

9 1 "
10 1
11 I [ [Mretum

MSG STATUS
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Band Edge NVNT BLE 2Mbps 2402MHz Antl Ref

s Keysight Spectrum Analyzer - Swept SA =
RL RF 500 AC [ SENSE:INT] [ANALIGN AUTO/NO RF | 12:33:17 PMMay 13, 202+
Center Freq 2.402000000 GHz ) Avg Type: Log-Pwr
PNO: Wide —— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.05 dB
Ref 20.00 dBm

Center 2.402000 GHz
#Res BW 100 kHz #VBW 300 kHz

MSG STATUS

Band Edge NVNT BLE 2Mbps 2402MHz Antl Emission

s Keysight Spectrum Analyzer - Swept SA =
RL RF 500 AC [ SENSE:INT| |y ALTGN AUTO/NO RF 12:33:21 P 2024
Center Freq 2.356000000 GHz ) Avg Type: Log-Pwr
e Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB

Ref Offset 4.05 dB
Ref 20.00 dBm

Sweep 9.600 ms (1001 pts)

Source

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

Bl N [1[f] 24015 GHz] T N N

2 NEEREA 2.400 0 GHz 32345dBm| 0 [ 0000 File

Bl N [1[f] 23900 GHz] 57.715dBm

FA N [1f| 23508 GHz]| -54.432 dBm

5 ] print

6 I

7 - ]

8 - Ful

9 - "
10 I
11 e e - G

MSG STATUS
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Band Edge NVNT BLE 2Mbps 2480MHz Antl Ref

s Keysight Spectrum Analyzer - Swept SA =
RL RF 500 AC [ SENSE:INT] [ANALIGN AUTO/NO RF | 12:42:45 PMMay 13,202+ 8
Center Freq 2.480000000 GHz ) Avg Type: Log-Pwr
PNO: Wide —— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset4.1 dB
Ref 20.00 dBm

#VBW 300 kHz

MSG STATUS

Band Edge NVNT BLE 2Mbps 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 Offset4.1 dB
1LO dBidiv_ Ref 20.00 dBm
og

MKR| MODE TRC SCL X Y FUNCTION | FUNCTION WIDTH FUNCTION VALUE ~
N [1[¢] 2.480 0 GHz 6007Bw| | 0000 0000000}
[ N | 24835 GHz $5487dBm| | 00000 0000000 |

2 [f] 24835 GHz]

N [1[f] 25000 GHZ] 57.841dBm

FA N [1]F] 2.485 3 GHz 52.282 dBm

5 - ] print

6 -

7 -

8 I A Ful

9 I A =
10 I B
11 - [ [Mretum

MSG STATUS
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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 -40.84 -20 Pass
NVNT BLE 1Mbps 2440 Antl -41.24 -20 Pass
NVNT BLE 1Mbps 2480 Antl -44.31 -20 Pass
NVNT BLE 2Mbps 2402 Antl -42.8 -20 Pass
NVNT BLE 2Mbps 2440 Antl -42.48 -20 Pass
NVNT BLE 2Mbps 2480 Antl -46.2 -20 Pass

FCC ID: 2BCSS-CERAMICSX

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 =
[ SENSE:INT] [ANALIGN AUTO/NO RF |

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

Ref Offset 4.05 dB
1LO dBidiv  Ref 20.00 dBm
09

Span 1.500 MHZjzetum
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS

Tx. Spurious NVNT BLE 1Mbps 2402MHz Antl Emission

s Keysight Spectrum Analyzer - Swept SA =
[ SENSE:INT| |y ALTGN AUTO/NO RF 12:24:10 PM May 13, 2024
|Mod:
Avg Type: Log-Pwr
e Trig: Free Run Avg|Hold: 10/10
IFGain:Low #Atten: 30 dB

Ref Offset 4.05 dB
1LO deidiv. Ref 20.00 dBm
og

Stop 26.50 GHz
Sweep 2.530 s (1001 pts)

FUNCTION FUNCTION WIDTH

7.203 GHz
4.795 GHz
7.203 GHz

MSG STATUS
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Tx. Spurious NVNT BLE 1Mbps 2440MHz Ant1l Ref

'— Keysight Spectrum Analyzer - Swept SA =
RL RF 500 AC [ SENSE:INT] [ANALIGN AUTO/NO RF | 12:25:51 PM May 13, 2024
Center Freq 2.440000000 GHz ) Avg Type: Log-Pwr
PNO: Wide —— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset4.1 dB
Ref 20.00 dBm

#VBW 300 kHz

MSG STATUS
Tx. Spurious NVNT BLE 1Mbps 2440MHz Antl Emission
'— Keysight Spectrum Analyzer - Swept SA =
RL RF 500 AC [ SENSE:INT] [ANALIGN AUTO/NO RF 12:26:21 P 2024
Center Freq 13.265000000 GHz Avg Type: Log-Pwr

e Trig: Free Run Avg|Hold: 10/10
#Atten: 30 dB

Ref Offset4.1 dB
1LO dBidiv_ Ref 20.00 dBm
og

Source
MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE ~
il N | I
[ N | 7.309 GHz -35.357 dBm File

7.309 GHz -35.357 dBm

2 -
N | 4.874 GHz -45.671 dBm
55,615 dBm print

"

MSG STATUS
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Tx. Spurious NVNT BLE 1Mbps 2480MHz Ant1l Ref

s Keysight Spectrum Analyzer - Swept SA =
RL RF 500 AC [ SENSE:INT] [ANALIGN AUTO/NO RF | 12:28:12 PMMay 13, 202+ [
Center Freq 2.480000000 GHz ) Avg Type: Log-Pwr
PNO: Wide —— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset4.1 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 Offset4.1 dB
1LO dBidiv_ Ref 20.00 dBm
og

Stop 26.50 GHz
Sweep 2.530 s (1001 pts)

Source
MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE ~
S N | | 2.492 GHz| 3844dBm [ ]
2 NEERER 7.442 GHz 38427dBm| [ 0 Fie
N | -45.456 dBm

-38.427 dBm

[ f
[ f] 7.442 GH!
[ f] 54.823 dBm Print

9.983 GH.

"

MSG STATUS
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Shenzhen Toby Technology Co., Ltd. Http: obylab.cn

R rt No.: TBR-C-202402-0111-7
Add: 1/F.Building 6, Rundongsheng Industrial Zone, Longzhu, Xixiang, Bao'an District, Shenzhen, Guangdong, epo.t 2 CaZeeal
China Page: 32 of 39

Tx. Spurious NVNT BLE 2Mbps 2402MHz Ant1l Ref

s Keysight Spectrum Analyzer - Swept SA =
RL RF 500 AC [ SENSE:INT] [ANALIGN AUTO/NO RF | 12:33:28 PMMay 13, 202+ [
Center Freq 2.402000000 GHz ) Avg Type: Log-Pwr
PNO: Wide —— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.05 dB
Ref 20.00 dBm

Center 2.402000 GHz
#Res BW 100 kHz #VBW 300 kHz

MSG STATUS

Tx. Spurious NVNT BLE 2Mbps 2402MHz Ant1 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 4.05 dB
1LO deidiv. Ref 20.00 dBm
og

Stop 26.50 GHz
Sweep 2.530 s (1001 pts)

Source

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

1N 2.412 GHz 4,673 dBm

2N 7.203 GHz File

N | 4.795 GHz

4 7.203 GHz

5 | 9.692GHz| print

6 -

7 - 1

8 1 Fun

9 1 "
10 1
11 I [ [Mretum

"
v

MSG STATUS
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Tx. Spurious NVNT BLE 2Mbps 2440MHz Ant1l Ref

'— Keysight Spectrum Analyzer - Swept SA =

R

Center Freq 2.440000000 GHz

L RF 500 AC [ SENSE:INT|

[ iy ALIGN AUTO/NO RF | 12:39:34 PMMay 13, 202+ [
Avg Type: Log-Pwr

PNO: Wide —— Trig: Free Run Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

Ref Offset4.1 dB
Ref 20.00 dBm

#VBW 300 kHz

STATUS

Tx. Spurious NVNT BLE 2Mbps 2440MHz Antl Emission

'— Keysight Spectrum Analyzer - Swept SA =

RL RE 500 AC [

Center Freq 13.265000000 GHz

10 dBidiv._ Ref 20.00 dBm
Log

SENSE:INT| [ANALTGN AUTO/NO RF

Avg Type: Log-Pwr
e Trig: Free Run Avg|Hold: 10/10
#Atten: 30 dB

Ref Offset4.1 dB

"

Source
MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE ~
il N | I
[ N | 7.309 GHz -36.106 dBm File

2 X
N | 4.874 GHz -47.527 dBm

7.309 GH -36.106 dBm
9.877 GH. -556.771 dBm Print

MSG

STATUS

FCCID

: 2BCSS-CERAMICSX TB-RF-074-1.0



Shenzhen Toby Technology Co., Ltd. Http: obylab.cn R )
rt No.: TBR-C-202402-0111-7
Add: 1/F.Building 6, Rundongsheng Industrial Zone, Longzhu, Xixiang, Bao'an District, Shenzhen, Guangdong cport Ng CaZeeal

China . Page: 34 of 39

Tx. Spurious NVNT BLE 2Mbps 2480MHz Ant1l Ref

s Keysight Spectrum Analyzer - Swept SA =
RL RF 500 AC [ SENSE:INT] [ANALIGN AUTO/NO RF | 12:43:11 PMMay 13, 202+ [
Center Freq 2.480000000 GHz ) Avg Type: Log-Pwr
PNO: Wide —— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset4.1 dB
Ref 20.00 dBm

Center 2.480000 GHz
#Res BW 100 kHz #VBW 300 kHz

MSG STATUS

Tx. Spurious NVNT BLE 2Mbps 2480MHz Antl Emission

s Keysight Spectrum Analyzer - Swept SA =
RL RF 500 AC [ SENSE:INT| |y ALTGN AUTO/NO RF 12:43:41 P 2024 [
Center Freq 13.265000000 GHz ) Avg Type: Log-Pwr
e Trig: Free Run Avg|Hold: 10/10
#Atten: 30 dB

Ref Offset4.1 dB
1LO dBidiv_ Ref 20.00 dBm
og

Source

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

i N | | 2492GHz[  3439dBm| = |

Pl N | -39.727 dBm File

Kl N | [ 4953GHe

4

5 Print

6 ]

7 ]

8 I Fuil

9 I -
10 ]
1 | | .

"
v

MSG STATUS
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8. Restrict Band
Condition Mode Frequency Spur Freq Power Gain Duty E Detector Limit Verdict
(MHz) (MHz) (dBm) (dBi) Factor (dB) | (dBuV/m) (dBuV/m)
NVNT BLE 1Mbps 2402 2310 -46.93 3 - 51.33 Peak 74 Pass
NVNT BLE 1Mbps 2402 2310 -55.14 3 1.97 45.09 Average 54 Pass
NVNT BLE 1Mbps 2402 2378.832 -45.01 3 - 53.25 Peak 74 Pass
NVNT BLE 1Mbps 2402 2388.432 -53.59 3 1.97 46.64 Average 54 Pass
NVNT BLE 1Mbps 2402 2390 -47.75 3 - 50.51 Peak 74 Pass
NVNT BLE 1Mbps 2402 2390 -54.69 3 1.97 45.54 Average 54 Pass
NVNT BLE 1Mbps 2480 2483.5 -44.96 3 - 53.3 Peak 74 Pass
NVNT BLE 1Mbps 2480 2483.5 -53.78 3 1.97 46.45 Average 54 Pass
NVNT BLE 1Mbps 2480 2485.504 -41.45 3 - 56.81 Peak 74 Pass
NVNT BLE 1Mbps 2480 2483.656 -53.33 3 1.97 46.9 Average 54 Pass
NVNT BLE 1Mbps 2480 2500 -48.39 3 - 49.87 Peak 74 Pass
NVNT BLE 1Mbps 2480 2500 -55.39 3 1.97 44.84 Average 54 Pass
NVNT BLE 2Mbps 2402 2310 -48.77 3 = 49.49 Peak 74 Pass
NVNT BLE 2Mbps 2402 2310 -56.15 3 4.77 46.88 Average 54 Pass
NVNT BLE 2Mbps 2402 2321.616 -43.25 3 - 55.01 Peak 74 Pass
NVNT BLE 2Mbps 2402 2388.528 -55.14 3 4.77 47.89 Average 54 Pass
NVNT BLE 2Mbps 2402 2390 -48.39 3 - 49.87 Peak 74 Pass
NVNT BLE 2Mbps 2402 2390 -55.8 3 4.77 47.23 Average 54 Pass
NVNT BLE 2Mbps 2480 2483.5 -44.39 3 - 53.87 Peak 74 Pass
NVNT BLE 2Mbps 2480 2483.5 -54.07 3 4.7 48.89 Average 54 Pass
NVNT BLE 2Mbps 2480 2483.944 -35.62 3 - 62.64 Peak 74 Pass
NVNT BLE 2Mbps 2480 2483.776 -52.89 3 4.7 50.07 Average 54 Pass
NVNT BLE 2Mbps 2480 2500 -48.4 3 = 49.86 Peak 74 Pass
NVNT BLE 2Mbps 2480 2500 -55.75 3 4.7 47.21 Average 54 Pass
FCC ID: 2BCSS-CERAMICSX TB-RF-074-1.0
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Test Graphs

Restrict Band NVNT BLE 1Mbps 2402MHz Antl Peak

'— Keysight Spectrum Analyzer - Swept SA =
RL RF 50 Q [ SENSE:INT] [ANALIGN AUTO/NO RF | 12:23:32 P 202+ [
Center Freq 2.358000000 GHz ) Avg Type: Log-Pwr
e Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB

500 AC

Ref Offset 4.05 dB
Ref 20.00 dBm

Source
MKR| MODE TRC| SC X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE ~
I N [1]f] .401 776 GHz 5604dBm| |
2 NEEREA 2.310 000 GHz -46.927 dBm File
3 MEERER 2.390 000 GHz
4 [ f] 2.378 832 GHz
5 ] print
6 -
7 - 1
1 Fun
g 1 =
10 1
11 I [ [Mretum
< >

MSG STATUS

Restrict Band NVNT BLE 1Mbps 2402MHz Ant1 Average

'— Keysight Spectrum Analyzer - Swept SA =
RL RF 500 AC [ SENSE:INT] [ANALIGN AUTO/NO RF | 12:23:34 PMMay 13, 202+ [
Center Freq 2.358000000 GHz ) Avg Type: RMS
e Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB \

Ref Offset 4.05 dB
Ref 20.00 dBm

MKR| MODE TRC| SC X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE ~
I N [1]f] 2.401 872 GHz 3576dBm| |
2.310 000 GHz 55.144 dBm File
2.390 000 GHz
2.388432 GHz
Print

"
v

MSG STATUS
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'— Keysight Spectrum Analyzer - Swept SA =

RL RF 500 AC

Center Freq 2.488000000 GHz

Ref Offset4.1 dB
Ref 20.00 dBm

[ SENSE:INT] [ANALIGN AUTO/NO RF |

12:28:58 PMMay 13, 2024
Mod

Avg Type: Log-Pwr
Trig: Free Run Avg|Hold: 100/100

#Atten: 30 dB

——
IFGain:Low

X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE ~
2.479 696 GHz 6113dBm|[ |
2.483 500 GHz 44961dBm| ] File
2.500 000 GHz
2.485 504 GHz
] Print
-
- 1
1 ]
1 i
1
I [ [Mretum
< >
MSG STATUS
Restrict Band NVNT BLE 1Mbps 2480MHz Ant1 Average
'— Keysight Spectrum Analyzer - Swept SA =

RL RE

Center Freq 2.488000000 GHz

500 AC

Ref Offset4.1 dB
Ref 20.00 dBm

SENSE:INT| [ANALIGN AUTO/NO RF |

Avg Type: RMS
Trig: Free Run Avg|Hold: 100/100

#Atten: 30 dB

Sweep 1.000 ms (1001 pts)

MKR| MODE TRC| SCL! X

il N 24

P N [1[f] 2483500 GHz|
fI N [1[f] 2500000 GHz|
FA N [1[f| 2483656 GHz|
5 ]
6 -
7 - 1
8 1
9 1
10 1
11 I

Y
| f 479 960 GHz 3915dBm| |

FUNCTION FUNCTION WIDTH FUNCTION VALUE ~

STATUS

FCC ID: 2BCSS-CERAMICSX

TB-RF-074-1.0
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'— Keysight Spectrum Analyzer - Swept SA =
RL RF 50 ¢ EEHSE:IHTl ‘&J«LIGH AUTO/NO RF | 12:36:47 PMMay 13, 2024 e

Center Freq 2.358000000 GHz ) Avg Type: Log-Pwr A
Trig: Free Run Avg|Hold: 100/100 ¥
: 3

Ref Offset 4.05 dB
Ref 20.00 dBm

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

U N [1]7] 2.401 488 GHz 5805dBm| |
[

2 NEEREA 2.310 000 GHz 72dBm File
3 2.390 000 GHz
4 2.321 616 GHz
5 ] [
6 -
7 - 1
1 Full
: I — =
10 1
11 I [ [Mretum

"
v

MSG STATUS

Restrict Band NVNT BLE 2Mbps 2402MHz Antl Average

s Keysight Spectrum Analyzer - Swept SA =
RL RF 50 Q [ SENSE:INT] [ANALIGN AUTO/NO RF | 12:36:50 PMMay 13, 202+ 8
Center Freq 2.358000000 GHz ) Avg Type: RMS

PNO: Fast —»— Trig: Free Run Avg|Hold: 100/100

IFG; ow #Atten: 30 dB

Ref Offset 4.05 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL! X Y FUNCTION FUNCTION WIDTH

[f]  2401872GHz|  -0839dBm| |
10 000 GHz
90 000 GHz
88 528 GHz

H

N
e (e e

"

MSG STATUS
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. Keysight Spectrum Analyzer - Swept SA

=

[ SENSE:INT] [ANALIGN AUTO/NO RF |

12:44:11 PMMay 13, 2024

Avg Type: Log-Pwr
Trig: Free Run Avg|Hold: 100/100

#Atten: 30 dB

PNO: Fast  ——
IFGain:Low

Ref Offset4.1 dB
Ref 20.00 dBm

SCL| X Y FUNCTION

| f 479 504 GHz 6.879dBm| |
483 500 GHz -44.385 dBm

5

4

FUNCTION WIDTH

H

00 000 GHz -48.399 dBm
83 944 GHz -35.616 dBm

(] %)

MSG STATUS

Restrict Band NVNT BLE 2Mbps 2480MHz Antl Average

. Keysight Spectrum Analyzer - Swept SA

=

RL RF 500 AC [ SENSE:INT] [ iy ALIGN AUTO/NO RF |

Center Freq 2.488000000 GHz Avg Type: RMS

Trig: Free Run Avg|Hold: 100/100

#Atten: 30 dB

PNO: Fast  ——
IFGain:Low

Ref Offset4.1 dB
1LO dBidiv_ Ref 20.00 dBm
og

___

12:44:14 PMMay 13, 2024
Mod

MKR| MODE TRC| SCL X Y FUNCTION
I N [1]f] 479 744 GHz 1760dBm| |
83 500 GHz
00 000 GHz
83 776 GHz

FUNCTION WIDTH

HN

4
4

I
I
I
I
I
I
L |

FUNCTION VALUE ~
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