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RF Test Data for Bluetooth LE
(Conducted Measurements)

General Description of EUT

Product Name: AP5811SA
Test Model: AP5811SA
Sample ID: HC-C-202503-0077-01-01

Environmental Conditions

Temperature: 25.6C

Relative Humidity: | 52.6%

Test Voltage: DC 3.3V

Test Engineer: Gold zhang

Note: For a more detailed features description, please refer to the report TBR-C-202503-0077-10

The report only show the worst case data.

FCC ID:ZQ6-AP5811SA 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 Ant1 60 2.22 2.67
NVNT BLE 1Mbps 2440 Ant1 60 2.22 2.67
NVNT BLE 1Mbps 2480 Ant1 60.8 2.16 2.63
NVNT BLE 2Mbps 2402 Ant1 31.2 5.06 5.13
NVNT BLE 2Mbps 2440 Ant1 31.2 5.06 5.13
NVNT BLE 2Mbps 2480 Ant1 31.2 5.06 5.13

Note: RF Conducted test Offset= cable loss+ Attenuator(10dB).

FCC ID:ZQ6-AP5811SA TB-RF-074-1.0
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Test Graphs
Duty Cycle NVNT BLE 1Mbps 2402MHz Ant1

. Keysight Spectrum Analyzer - Swept SA ==
RL RF AC [ SENSE:INT] ALIGN AUTO | 09:50:56 PM May 06, 2025
Avg Type: Log-Pwr 2

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

Ref Offset 456 dB
1LD dBidiv  Ref 20.00 dBm
og
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Duty Cycle NVNT BLE 1Mbps 2440MHz Ant1

| Keysight Spectrum Analyzer - Swept SA ==
RL RF AC [ SENSE:INT] ALIGN AUTO | 09:53:51 PMMay 06, 2025
Avg Type: Log-Pwr 2

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

Ref Offset 4.6 dB
Ref 20.00 dBm
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Duty Cycle NVNT BLE 1Mbps 2480MHz Ant1

. Keysight Spectrum Analyzer - Swept SA

| SENSE:INT| ALIGN AUTO |

Avg Type: Log-Pwr
Trig: Free Run
#Atten: 30 dB

PNO: Fast =+~
IFGain:Low

Ref Offset 4.6 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL! X b FUNCTION

265dBm| |

FUNCTION WIDTH

Duty Cycle NVNT BLE 2Mbps 2402MHz Ant1

==

| SENSE:INT| ALIGN AUTO |

10:09:01 PM May 06, 2025

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

Ref Offset 456 dB
Ref 20.00 dBm

o | ey

0 »

FUNCTION VALUE

FCC ID:ZQ6-AP5811SA

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

. Keysight Spartrum Ana\yzer SweptSA

| SENSE:INT|

ALIGN AUTO |

PNO: Fast =+~
IFGain:Low

Trig: Free Run
#Atten: 30 dB

Avg Type: Log-Pwr

Ref Offset 4.6 dB

10 dBidiv. Ref 20.00 dBm
Log

L
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FUNCTION

4na dBm| |

FUNCTION WIDTH

Duty Cycle NVNT BLE 2Mbps 2480MHz Ant1

==

| SENSE:INT|

ALIGN AUTO |

10:16:49 PMMay 06, 2025

: Fast +»—
IFGain:Low

Trig: Free Run
#Atten: 30 dB

Avg Type: Log-Pwr

Ref Offset 4.6 dB
Ref 20.00 dBm

RN

MKR| MODE TRC| SCL!

o | ey

FUNCTION

1 IIII]II—EEEI!B 227 dBm| |

FUNCTION WIDTH
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2. Maximum Conducted Output Power

Condition Mode Frequency | Antenna Total Power Limit Verdict
(MHz) (dBm) (dBm)
NVNT BLE 1Mbps 2402 Ant1 3.351 30 Pass
NVNT BLE 1Mbps 2440 Ant1 4.073 30 Pass
NVNT BLE 1Mbps 2480 Ant1 3.373 30 Pass
NVNT BLE 2Mbps 2402 Ant1 3.646 30 Pass
NVNT BLE 2Mbps 2440 Ant1 4.44 30 Pass
NVNT BLE 2Mbps 2480 Ant1 3.764 30 Pass

Note: RF Conducted test Offset= cable loss+ Attenuator(10dB).

FCC ID:ZQ6-AP5811SA 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, Report No.: TBR-C-202503-0077-10

China. Page: 8 of 34
Test Graphs
Power NVNT BLE 1Mbps 2402MHz Ant1
o Keysight Spartrum Ana\yzer SweptSA ==
RL Q | SENSE:INT| ALIGN AUTO [ 09:48:49 PMMay 06, 2025

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 SA =n
RL RF | Q AC | SENSE:INT| ALIGN AUTO | 09:51:57 PM May 06, 2025
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:ZQ6-AP5811SA TB-RF-074-1.0
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Power NVNT BLE 1Mbps 2480MHz Ant1

s Keysight Spectrum Analyzer - Swept SA
RL RF Q  AC | SENSE:INT| ALIGN AUTO [
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 | 10:05:59 PM May 06, 2025

000000 GHz Avg Type: Log-Pwr

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

IFGain:Low #Atten: 30 dB

RL RF
Center Freq 2.40

MKr1 2.402 281 GHz
Ref 20.00 dBm 3.646 dBm

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

IMSG STATUS.

FCC ID:ZQ6-AP5811SA TB-RF-074-1.0
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Power NVNT BLE 2Mbps 2440MHz Ant1

' Keysight Spartrum Ana\yz SweptSA
RL | Z | 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

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

#VBW 6.0 MHz Sweep 1.333 ms (10001 pts

IMSG STATUS.

Power NVNT BLE 2Mbps 2480MHz Ant1

o Key;lght Spartrum Ana\yzer SweptSA o -l
Q [ SENSE:INT] ALIGN AUTO | 10:13:45 PM May 06, 2025
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:ZQ6-AP5811SA 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 Ant1 0.68 0.5 Pass
NVNT BLE 1Mbps 2440 Ant1 0.68 0.5 Pass
NVNT BLE 1Mbps 2480 Ant1 0.68 0.5 Pass
NVNT BLE 2Mbps 2402 Ant1 1.37 0.5 Pass
NVNT BLE 2Mbps 2440 Ant1 1.36 0.5 Pass
NVNT BLE 2Mbps 2480 Ant1 1.36 0.5 Pass

Note: RF Conducted test Offset= cable loss+ Attenuator(10dB).
FCC ID:ZQ6-AP5811SA TB-RF-074-1.0
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Test Graphs
-6dB Bandwidth NVNT BLE 1Mbps 2402MHz Ant1
s Keysight Spectrum Analyzer - Occupied BW ==
RL RF Q  AC | SENSE:INT| ALIGN AUTO [ 09:49:03 PMMay 06, 2025

Center Freq: 2.402000000 GHz Radio Std: None
+p. Trig: Free Run Avg|Hold: 100/100

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

Mkr3 2.40235 GHz

Ref Offset 4.66 dB
10 dBidiv Ref 24.55 dBm
L

#VBW 300 kHz Sweep 1.333 ms

Occupied Bandwidth Total Power 8.61 dBm
1.0722 MHz

Transmit Freq Error 8.118 kHz % of OBW Power 99.00 %

x dB Bandwidth 684.0 kHz x dB -6.00 dB

MSG STATUS.

-6dB Bandwidth NVNT BLE 1Mbps 2440MHz Ant1

' Keysight Spectrum Analyzer - Occupied BW =
RL RF [50Q AC [ SENSE:INT] ALIGN AUTO | 09:52:12 PMMay 06, 2025
Radio Std: None

Center Freq 2.400 Center Freq: 2.440000000 GHz
—p. Trig: Free Run Avg|Hold: 100/100

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

Mkr3 2.440343 GHz

Ref Offset 4.6 dB
10 dBidiv Ref 24.60 dBm
L

Center 2.44 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms

Occupied Bandwidth Total Power 9.38 dBm
1.0751 MHz

Transmit Freq Error 2.409 kHz % of OBW Power 99.00 %

x dB Bandwidth 681.3 kHz x dB -6.00 dB

MSG STATUS.

FCC ID:ZQ6-AP5811SA TB-RF-074-1.0
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-6dB Bandwidth NVNT BLE 1Mbps 2480MHz Ant1
==

RL RE [ 509 AC

| SENSE:INT|

ALIGN AUTO | 09:54:51 PM May 06, 2025

#FGain:Low

Center Freq: 2.480000000 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

1.0745 MHz
-5.861 kHz
682.3 kHz

Transmit Freq Error
x dB Bandwidth

Mkr3 2.480335 GHz
-5.1918 dBm

#VBW 300 kHz Sweep 1.333 ms

Total Power 8.67 dBm

% of OBW Power 99.00 %
x dB -6.00 dB

STATUS.

-6dB Bandwidth NVNT BLE 2Mbps 2402MHz Ant1

==

' Keysight Spectrum Analyzer - Occupied BW

Q AC

| SENSE:INT|

ALIGN AUTO | 10:06:18 PM May 06, 2025

RL RF £
Center Freq 2.402000

#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
2.0943 MHz

23.964 kHz
1.375 MHz

Transmit Freq Error
x dB Bandwidth

Mkr3 2.402711 GHz
-6.9182 dBm

#VBW 300 kHz Sweep 1.333 ms

Total Power 8.53 dBm

% of OBW Power 99.00 %
x dB -6.00 dB

STATUS.

FCC ID:ZQ6-AP5811SA

TB-RF-074-1.0
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-6dB Bandwidth NVNT BLE 2Mbps 2440MHz Ant1
==

| SENSE:INT|

ALIGN AUTO |

10:10:32 PM May 06, 2025

——
#FGain:Low

Center Freq: 2.440000000 GHz
Trig: Free Run
#Atten: 30 dB

Avg[Hold: 100/100

Radio Std: Nene

Radio Device: BTS

Mkr3 2.440688 GHz

Ref Offset 4.6 dB

10 dBidiv Ref 24.60 dBm

#VBW 300 kHz

Total Power 9.49 dBm

Occupied Bandwidth
2.0842 MHz

Sweep 1.333 ms

Transmit Freq Error
x dB Bandwidth

8.988 kHz
1.358 MHz

% of OBW Power
x dB

99.00 %
-6.00 dB

STATUS.

-6dB Bandwidth NVNT BLE 2Mbps 2480MHz Ant1

faa ) Keyslght Spartrum Ana\yz O:cuplad BW

==

| SENSE:INT|

ALIGN AUTO |

10:14:05 PM May 06, 2025

Center Freq 2 480000000 GHz

#FGain:Low

+p. Trig: Free Run

Center Freq: 2.480000000 GHz

#Atten: 30 dB

Avg[Hold: 100/100

Radio Std: Nene

Radio Device: BTS

Ref Offset 4.6 dB

1LD dBidiv Ref 24.60 dBm

Center 2.48 GHz
#Res BW 100 kHz

Occupied Bandwidth
2.1053 MHz

Transmit Freq Error
x dB Bandwidth

7.183 kHz
1.358 MHz

#VBW 300 kHz

Total Power

% of OBW Power
x dB

8.63 dBm

99.00 %
-6.00 dB

STATUS.

Mkr3 2.480686 GHz

Sweep 1.333 ms

FCC ID:ZQ6-AP5811SA

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 Ant1 1.047
NVNT BLE 1Mbps 2440 Ant1 1.046
NVNT BLE 1Mbps 2480 Ant1 1.051
NVNT BLE 2Mbps 2402 Ant1 2.081
NVNT BLE 2Mbps 2440 Ant1 2.088
NVNT BLE 2Mbps 2480 Ant1 2.088

Note: RF Conducted test Offset= cable loss+ Attenuator(10dB).

FCC ID:ZQ6-AP5811SA TB-RF-074-1.0
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Test Graphs

OBW NVNT BLE 1Mbps 2402MHz Ant1

' Keysight Spectrum Analyzer - Occupied BW

==

| SENSE:INT] ALIGN AUTO [ 09:48:56 PM May 06, 2025

#FGain:Low

Center Freq: 2.402000000 GHz Radio Std: None
+p. Trig: Free Run Avg|Hold: 100/100

#Atten: 30 dB Radio Device: BTS

Ref Offset 4.66 dB

10 dBidiv Ref 24.55 dBm

Occupied Bandwidth

1.0466 MHz
15.983 kHz
1.274 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 100 kHz Sweep 3.333ms

Total Power 8.79 dBm

99.00 %
-26.00 dB

% of OBW Power
x dB

STATUS.

OBW NVNT BLE 1Mbps 2440MHz Ant1

' Keysight Spectrum Analyzer - Occupied BW

==

RL

ALIGN AUTO | 09:52:04 PM May 06, 2025

| SENSE:INT|

#IFGain:Low

Center Freq: 2.440000000 GHz Radio Std: None

—p. Trig: Free Run Avg|Hold: 100/100

#Atten: 30 dB Radio Device: BTS

Ref Offset 4.6 dB

1LD dBidiv Ref 24.60 dBm

Occupied Bandwidth

1.0464 MHz
10.434 kHz
1.274 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 100 kHz Sweep 3.333ms

Total Power 9.54 dBm

99.00 %
-26.00 dB

% of OBW Power
x dB

STATUS.

FCC ID:ZQ6-AP5811SA

TB-RF-074-1.0
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OBW NVNT BLE 1Mbps 2480MHz Ant1
e Keysight Spectrum Analyzer - Occupied BW = |
RL RF [50Q AC [ SENSE:INT] ALIGN AUTO | 09:54:43 PM May 06, 2025
Center Freq 2.480000000 GHz 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

I IR A B
[N N BN e
I AN N I AN I A

#VBW 100 kHz Sweep 3.333ms

Occupied Bandwidth Total Power 8.65 dBm
1.0510 MHz

Transmit Freq Error 1.111 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.277 MHz x dB -26.00 dB

MSG STATUS.

OBW NVNT BLE 2Mbps 2402MHz Ant1

==
| SENSE:INT| ALIGN AUTO | 10:06:09 PM May 06, 2025
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 7.97 dBm
2.0809 MHz

Transmit Freq Error 22.548 kHz % of OBW Power 99.00 %

x dB Bandwidth 2.510 MHz x dB -26.00 dB

MSG STATUS.

FCC ID:ZQ6-AP5811SA TB-RF-074-1.0
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OBW NVNT BLE 2Mbps 2440MHz Ant1
o Keysight Spectrum Analyzer - Occupied BW =R =R =T

RL RF [500 AC

| SENSE:INT| ALIGN AUTO

10:10:23 PM May 06, 2025

Center Freq 2.440000000 GHz

#FGain:Low

——

Center Freq: 2.440000000 GHz
Trig: Free Run
#Atten: 30 dB

Radio Std: Nene
Avg|Hold: 100/100
Radio Device: BTS

Ref Offset 4.6 dB
10 dBidiv Ref 24.60 dBm
L

Occupied Bandwidth

2.0876 MHz
18.357 kHz
2.494 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 100 kHz

Total Power

% of OBW Power 99.00 %
x dB -26.00 dB

STATUS.

8.75 dBm

Sweep 6.667 ms

OBW NVNT BLE 2Mbps 2480MHz Ant1

==

| SENSE:INT| ALIGN AUTO

10:13:55 PM May 06, 2025

#FGain:Low

+p. Trig: Free Run

Center Freq: 2.480000000 GHz

#Atten: 30 dB

Avg[Hold: 100/100

Radio Std: Nene

Radio Device: BTS

Ref Offset 4.6 dB
10 dBidiv Ref 24.60 dBm
L

Occupied Bandwidth

2.0884 MHz
10.125 kHz
2.506 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 100 kHz

Total Power

% of OBW Power 99.00 %
x dB -26.00 dB

STATUS.

8.01 dBm

Sweep 6.667 ms

FCC ID:ZQ6-AP5811SA
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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 Ant1 -12.383 8 Pass
NVNT BLE 1Mbps 2440 Ant1 -11.61 8 Pass
NVNT BLE 1Mbps 2480 Ant1 -12.377 8 Pass
NVNT BLE 2Mbps 2402 Ant1 -15.166 8 Pass
NVNT BLE 2Mbps 2440 Ant1 -14.338 8 Pass
NVNT BLE 2Mbps 2480 Ant1 -15.197 8 Pass

Note: RF Conducted test Offset= cable loss+ Attenuator(10dB).

FCC ID:ZQ6-AP5811SA TB-RF-074-1.0
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Test Graphs
PSD NVNT BLE 1Mbps 2402MHz Ant1
' Keysight Spectrum Analyzer - SweptSA ==
RL RF | SENSE:INT| ALIGN AUTO | 09:49:40 PM May 06, 2025

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 Ant1

 Keysight Spectrum Analyzer - Swept SA ==
RL RE [50Q AC [ SENSE:INT ALIGN AUTO | 09:52:50 PM May 06, 2025
Center Freq 2.440000000 GHz . Avg Type: Log-Pwr
PNO: Wide -»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

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

I N N N B A S N S

Center 2.440000 GHz

#VBW 10 kHz Sweep 316.3 ms (1001 pts)

IMSG STATUS.
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PSD NVNT BLE 1Mbps 2480MHz Ant1

. Keysight Spectrum Analyzer - Swept SA

SENSE:INT| ALIGN AUTO |
Avg Type: Log-Pwr
Avg|Hold: 100/100

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

Ref Offset 4.6 dB
Ref 20.00 dBm

#VBW 10 kHz Sweep 316.3 ms (1001 pts)

STATUS.

PSD NVNT BLE 2Mbps 2402MHz Ant1

. Keysight Spectrum Analyzer - Swept SA ==
i 7 e SENSE:INT] ALIGN AUTO__ | 10:07:30 PM May 06, 2025
Center Freq 2.402000000 GHz . Avg Type: Log-Pwr TS 45
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100 TYPE]

IFGain:Low #Atten: 30 dB

Mkr1 2.401 964 GHz

Ref Offset 4.55 dB
1L%ngdiv Ref 20.00 dBm -15.166 dBm

S N O B R O

1 1 [ [ [ T ™

Center 2.402000 GHz Span 6.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 632.7 ms (1001 pts)

STATUS.

IMSG
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PSD NVNT BLE 2Mbps 2440MHz Ant1

. Keysight Spartrum Ana\yzer Swept SA

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

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

-mru--m---

T L A,
MI------MMFW
S N N N G N I

Span 6.000 MHz
#VBW 10 kHz Sweep 632.7 ms (1001 pts)

IMSG STATUS.

PSD NVNT BLE 2Mbps 2480MHz Ant1

. Keysight Spectrum Analyzer - Swept SA ==
RL RF AC SENSE:INT ALIGN AUTO | 10:15:17 PM May 06, 2025
Center Freq 2.480000000 GHz . Avg Type: Log-Pwr CE| 4
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.479 952 GHz
Ref Offset 4.6 dB
10 dBidiv RZf 25%0 dBm -15.197 dBm

[
N\ L .
— 1 [ [ [ [ T T

Center 2.480000 GHz Span 6.000 MHz
#VBW 10 kHz Sweep 632.7 ms (1001 pts)

IMSG STATUS.
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6. Band Edge
Condition Mode Frequency (MHz) Antenna Max Value (dBc) Limit (dBc) Verdict

NVNT BLE 1Mbps 2402 Ant1 -57.23 -20 Pass
NVNT BLE 1Mbps 2480 Ant1 -56.08 -20 Pass
NVNT BLE 2Mbps 2402 Ant1 -54.31 -20 Pass
NVNT BLE 2Mbps 2480 Ant1 -55.03 -20 Pass

Note: RF Conducted test Offset= cable loss+ Attenuator(10dB).
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Test Graphs

Band Edge NVNT BLE 1Mbps 2402MHz Ant1 Ref

. Keysight Spectrum Analyzer - Swept SA ==
RL RF o AC [ SENSEINT ALIGN AUTO | 09:49:45 PM May 06, 2025

Center Freq 2.402000000 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.

Band Edge NVNT BLE 1Mbps 2402MHz Ant1 Emission

e Keysight Spectrum Analyzer - Swept SA
RL 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
Ref 20.00 dBm

MKR| MODE TRC| SCL| X ¥ FUNCTION FUNCTION WIDTH FUNCTION VALUE -~
A N [1[F] 24018 GHz b =Y N
1 N [1[f] 2,400 0 GHz 56608dBm| [ 0000000000000 ]
3 [ 23900GHz] r 1
4 | 23140GHz] I
5 ] I -
6 ] I
7 ] r ]
8 ] r ]
9 ] r 1

10 ] I

11 | R -

‘ " 5

MSG STATUS
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Band Edge NVNT BLE 1Mbps 2480MHz Ant1 Ref

o Keysight Spartrum Anal SweptSA ==
RL Q [ 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 Dffset 4.6 dB
1LD dBidiv.  Ref 20.00 dBm
og

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

STATUS.

Band Edge NVNT BLE 1Mbps 2480MHz Ant1 Emission

o Key;lght Spartrum Ana\yzer SweptSA o -l
[ 509 [ SENSE:INT] ALIGN AUTO | 09:55:39 PM May 06, 2025

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

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

A N | 1[f] 2 .480 0 GHz 2 419 = 1 I
[ 2.4835GHz] S7448dBm| [ 00 0000000 ]

II_IEEEEIE 56394dBm| | ]

FCC ID:ZQ6-AP5811SA 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, E:g:rt No.: TZBGR(:'; ?&2503 0077-10

China.

Band Edge NVNT BLE 2Mbps 2402MHz Ant1 Ref

. Keysight Spartrum Ana\yzer Swept SA

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 300 kHz Sweep 1.000 ms (1001 pts)

IMSG STATUS.

Band Edge NVNT BLE 2Mbps 2402MHz Ant1 Emission

. Keysight Spectrum Analyzer - Swept SA ==
RL RF AC SENSE:INT ALIGN AUTO | 10:07:41 PMMay 06, 2025
Center Freq 2.356000000 GHz . Avg Type: Log-Pwr CE| 4
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 456 dB
1LD dBidiv  Ref 20.00 dBm
og

MKR| MODE TRC| SCL| X FUNCTION FUNCTION WIDTH FUNCTION VALUE »
1 IIII]I]_!EE[EEIE___
2 IIII]I]___
3 ]
4 ]
5 I -
6 I
7 I
8 I
9 I

10 ]

11 I I -

v
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Band Edge NVNT BLE 2Mbps 2480MHz Ant1 Ref

. Keysight Spartrum Ana\yzer Swept SA

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

Mkr1 2.480 008 GHz
Ref Offset 4.6 dB
10 gBIdw RZf 25.?10 dBm 0.786 dBm

T
I
I
.
I
SR
AU
Vs
I
I

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

IMSG STATUS.

Band Edge NVNT BLE 2Mbps 2480MHz Ant1 Emission

. Keysight Spectrum Analyzer - Swept SA ==
RL RF AC SENSE:INT ALIGN AUTO | 10:15:28 PM May 06, 2025
Center Freq 2.526000000 GHz . Avg Type: Log-Pwr CE| 4
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

MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE »
U N [1[f] 2 480 0 GHz 0. 722 = 1 I
| 24835GHz] 56998dBm| [ 0 0000000
-57.247 dBm ]
| 24979 GHz] -54.245 dBm ]
I I -
] I
I I
I I
I I
10 - ] ]
11 I | I -
. " v
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 Ant1 -42.72 -20 Pass
NVNT BLE 1Mbps 2440 Ant1 -44.29 -20 Pass
NVNT BLE 1Mbps 2480 Ant1 -42.2 -20 Pass
NVNT BLE 2Mbps 2402 Ant1 -42.36 -20 Pass
NVNT BLE 2Mbps 2440 Ant1 -43.17 -20 Pass
NVNT BLE 2Mbps 2480 Ant1 -41.72 -20 Pass

Note: RF Conducted test Offset= cable loss+ Attenuator(10dB).
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Test Graphs

Tx. Spurious NVNT BLE 1Mbps 2402MHz Ant1 Ref

' Keysight Spectrum Analyzer - Swept SA =n

RL RF Q AC | SENSE:INT| ALIGN AUTO | 09:50:05 PM May 06, 2025
Center Freq 2.402000000 GHz . Avg Type: Log-Pwr 4
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.

Tx. Spurious NVNT BLE 1Mbps 2402MHz Ant1 Emission

' Keysight Spectrum Analyzer - Swept SA

RL 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
Ref 20.00 dBm

MKR| MODE TRC| SCL| X ¥ FUNCTION FUNCTION WIDTH FUNCTION VALUE »
U N [1[f]  2412GHz[  2.331dBm| I
)1 N [1] r ]
3 r 1
4 | 7.362GHz|  -51.441dBm| I
5 | 9692GHz|  -53.621dBm| I -
6 ] I
7 - ] r ]
8 - ] r ]
9 - ] r 1

10 I I

11 | I -

‘ S R

MSG STATUS.
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Tx. Spurious NVNT BLE 1Mbps 2440MHz Ant1 Ref

' Keysight Spectrum Analyzer - Swept SA ==
RF Q AC [ SENSE:INT ALIGN AUTO | /
Center Freq 2.440000000 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.

Tx. Spurious NVNT BLE 1Mbps 2440MHz Ant1 Emission

' Keysight Spectrum Analyzer - Swept SA =n
RL RE  [50Q AC SENSE:INT ALIGN AUTO | 09:53:27 PM May 06, 2025
Center Freq 13.265000000 GHz Avg Type: Log-Pwr

PNO: Fast ~»— Trig: FreeRun Avg|Hold: 10110
IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB
1LD dBidiv  Ref 20.00 dBm
og

MKR| MODE TRC| SCL| X ¥ FUNCTION FUNCTION WIDTH FUNCTION VALUE »
A N [41[f]  2439GHz|  033%7éBm| | | 0000000000000 |
A N [1[f]  24763GHz| 41343dBm| | [ ]
3 [ 5.059GHg ]
4 | 7.362GHg| ]
5 | 9.930GHg| I -
6 ] I
7 I I
8 I I
9 I I

10 ] ]

11 | I -

d mn »

MSG STATUS.
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Tx. Spurious NVNT BLE 1Mbps 2480MHz Ant1 Ref

' Keysight Spectrum Analyzer - 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

Mkr1 2.479 979 0 GHz
Ref 20.00 dBm 2.131 dBm

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

IMSG STATUS.

Tx. Spurious NVNT BLE 1Mbps 2480MHz Ant1 Emission

' Keysight Spectrum Analyzer - Swept SA =n
RL RE  [50Q AC SENSE:INT ALIGN AUTO | 09:56:26 PM May 06, 2025
Center Freq 13.265000000 GHz Avg Type: Log-Pwr

PNO: Fast ~»— Trig: FreeRun Avg|Hold: 10110
IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB
1LD dBidiv  Ref 20.00 dBm
og

MKR| MODE TRC| SCL| X ¥ FUNCTION FUNCTION WIDTH FUNCTION VALUE »
A N [1[f]  2492GHz|  1697dBm[ | | 0000000000000 |
A N [1[f]  25220GHz| 40074dBm| | [ ]
3 ]
4 | 7.336GHz|  -52.085dBm| ]
5 | 9930GHz| -53.278 dBm| I -
6 ] I
7 I I
8 I I
9 I I

10 - ] ]

11 | I -

« S R

MSG STATUS.
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Tx. Spurious NVNT BLE 2Mbps 2402MHz Ant1 Ref

' Keysight Spartrum Analyzer - 5 eptSA =
RL | SENSE:INT| ALIGN AUTO | /
Center Freq 2 40 00000 GHz . 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 300 kHz Sweep 1.000 ms (1001 pts)

IMSG STATUS.

Tx. Spurious NVNT BLE 2Mbps 2402MHz Ant1 Emission

o Key;lght Spartrum Ana\yzer SweptSA o -l
Q | SENSE:INT| ALIGN AUTO | 10:08:30 PM May 06, 2025
Avg Type: Log-Pwr
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 10110
IFGain:Low #Atten: 30 dB

Ref Offset 4.55 dB
1LD dBidiv  Ref 20.00 dBm
og

MKR| MODE TRC| SCL| X FUNCTION FUNCTION WIDTH FUNCTION VALUE »
1 IIII]I]_!IEIEIE___
2 IIII]I]___
3 [ 4953GHg ]
4 | 7.336GHz| ]
5 I -
6 ] I
7 I I
8 I I
9 I I

10 ] ]

11 | I -

d mn »

MSG STATUS.
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Tx. Spurious NVNT BLE 2Mbps 2440MHz Ant1 Ref

' Keysight Spectrum Analyzer - Swept SA ==
RF Q AC [ SENSE:INT ALIGN AUTO | /
Center Freq 2.440000000 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.

Tx. Spurious NVNT BLE 2Mbps 2440MHz Ant1 Emission

' Keysight Spectrum Analyzer - Swept SA =n
RL RE  [50Q AC SENSE:INT ALIGN AUTO | 10:12:21 PMMay 06, 2025
Center Freq 13.265000000 GHz Avg Type: Log-Pwr

PNO: Fast ~»— Trig: FreeRun Avg|Hold: 10110
IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB
1LD dBidiv  Ref 20.00 dBm
og

MKR| MODE TRC| SCL| X ¥ FUNCTION FUNCTION WIDTH FUNCTION VALUE »
A N [1[f]  2439GHz|  0946dBm| | | 0000000000000 |
A N [1[f] 25362GHz| 41468dBm| | [ ]
3 ]
4 | 7.309GHz|  -52.051 dBm| ]
5 | 9692GHz|  -54.066 dBm| I -
6 | I
7 I I
8 I I
9 I I

10 ] ]

11 | I -

« S R

MSG STATUS.
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Tx. Spurious NVNT BLE 2Mbps 2480MHz Ant1 Ref

. Keysight Spartrum Ana\yzer Swept SA

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

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

Center 2.480000 GHz

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

IMSG STATUS.

Tx. Spurious NVNT BLE 2Mbps 2480MHz Ant1 Emission

. Keysight Spectrum Analyzer - Swept SA ==
RL RF AC SENSE:INT ALIGN AUTO | 10:16:20 PM May 06, 2025
Center Freq 13.265000000 GHz . Avg Type: Log-Pwr CE| 4
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 10110
IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB
1LD dBidiv  Ref 20.00 dBm
og

MKR| MODE TRC| SCL| X FUNCTION FUNCTION WIDTH FUNCTION VALUE »
1 IIII]I]_!EE[EIE___
2 IIII]I]___
3  5033GHzl  -53.621dBm| ]
4 ]
5 [ 5930GHz|  53712dBm)| I -
6 I B I
7 I I
8 I I
9 I I

10 - ] ]

11 I | I -

. " v

MSG STATUS

--- END OF REPORT ---
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