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RF Test Data for Bluetooth(BDR+EDR)
(Conducted Measurements)

General Description of EUT

Product Name: Audio Amplifier

Test Model: XT-160AMP

Environmental Conditions

Temperature: 25C

Relative Humidity: | 55%

Test Voltage: AC 230V

Test Engineer: Huang jian ping

Note: For a more detailed features description, please refer to the report TBR-C-202308-0123-6

The report only show the worst case data.
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1. Occupied Channel Bandwidth

NVNT 1-DH1 2402 Antl 2402.001 0.86 2401.571 2402.431 2400 - Pass
2483.5MHz

NVNT 1-DH1 2441 Antl 2441.001 0.86 2440.571 2441.431 2400 - Pass
2483.5MHz

NVNT 1-DH1 2480 Antl 2480.001 0.858 2479.572 2480.43 2400 - Pass
2483.5MHz

NVNT 2-DH1 2402 Antl 2401.987 1.17 2401.402 2402.572 2400 - Pass
2483.5MHz

NVNT 2-DH1 2441 Antl 2440.986 1.17 2440.401 2441.571 2400 - Pass
2483.5MHz

NVNT 2-DH1 2480 Antl 2479.985 1.171 2479.4 2480.571 2400 - Pass
2483.5MHz

NVNT 3-DH1 2402 Antl 2402.012 1.164 2401.43 2402.593 2400 - Pass
2483.5MHz

NVNT 3-DH1 2441 Antl 2441.011 1.164 2440.429 2441.593 2400 - Pass
2483.5MHz

NVNT 3-DH1 2480 Antl 2480.011 1.164 2479.429 2480.593 2400 - Pass
2483.5MHz
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Test Graphs
OBW NVNT 1-DH1 2402MHz Antl !
s Keysight Spectrum Analyzer - Occupied BW [=n E=R ==
[ sENSE:INT] JANALIGN AUTO/NO RF [ 03:07:18 PMAug 24, 2023
Center Freq: 2.402000000 GHz Radio Std: None

P Trig: Free Run Avg|Hoeld: 30/30
! #FGain:Low #Atten: 10 dB Radio Device: BTS |

Ref Offset 3.17 dB . |
Ref 23.17 dBm

Span 2.000 MHz
#/BW 62 kHz #Sweep 1§

Occupied Bandwidth Total Power 9.22 dBm
859.77 kHz

Transmit Freq Error 858 Hz % of OBW Power 99.00 %
x dB Bandwidth 1.150 MHz xdB -26.00 dB |

MSG STATUS 3 Input Overload,ADC over range

|
OBW NVNT 1-DH1 2441MHz Antl |

I(a'y;\ght Spectrum Analyzar Occupied BW (===
500 AC [ SENSE:INT] [A\ALIGN AUTO/NO RF | 03:08:10 PM Aug 24, 2023

Center Freq: 2.441000000 GHz Radio Std: None |
i Trig: Free Run Avg|Hoeld: 30/30 |
#FGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 3.15 dB |
10 dBidiv Ref 23.15 dBm
L

#V/BW 62 kHz

Occupied Bandwidth Total Power 8.90 dBm |
859.83 kHz

Transmit Freq Error 648 Hz % of OBW Power 99.00 %

x dB Bandwidth 1.150 MHz x dB -26.00 dB

MSG STATUS
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OBW NVNT 1-DH1 2480MHz Antl
. Keysight Spectrum Analyzer - Occupied BW [E=n F=R == |
[ sENSE:INT] [ANALIGN AUTO/NO RF [ 03:09:04 PMAug 24, 2023 |
Center Freq: 2.480000000 GHz Radio Std: None ‘

P Trig: Free Run Avg|Held: 30/30
! #FGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 3.18 dB
Ref 23.18 dBm |

Span 2.000 MHz ’
#/BW 62 kHz #Sweep 15

Occupied Bandwidth Total Power 9.13 dBm ‘
858.23 kHz

Transmit Freq Error 672 Hz % of OBW Power 99.00 %
x dB Bandwidth 1.150 MHz xdB -26.00 dB

MSG STATUS

OBW NVNT 2-DH1 2402MHz Ant1l |

' Keysight Spectrum Analyzer - Occupied BW [ERERS
500 AC [ SENSE:INT] [A\ALIGN AUTO/NO RF | 03:17:58 PM Aug 24, 2023

Center Freq: 2.402000000 GHz Radio Std: None
P Trig: Free Run Avg|Hoeld: 30/30
#FGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 3.17 dB
1Lu dBldiv Ref 23.17 dBm -17.661 dBmiis=s

Span 2.000 MHz
#/BW 62 kHz #Sweep 1§

Occupied Bandwidth Total Power 9.74 dBm
1.1704 MHz ' |

Transmit Freq Error -12.741 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.382 MHz x dB -26.00 dB

MSG STATUS
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OBW NVNT 2-DH1 2441MHz Antl
' Keysight Spectrum Analyzer - Occupied BW (== |

[ sENSE:INT]

[ANALIGN AUTO/NO RF [

03:19:09 PMAug 24, 2023

——

Center Freq: 2.441000000 GHz
Trig: Free Run
#Atten: 10 dB

AvglHold: 30/30

Radio Std: Nene

Radio Device: BTS

Ref Offset 3.16 dB
Ref 23.15 dBm

Occupied Bandwidth
1.1702 MHz
-13.784 kHz
1.376 MHz

Transmit Freq Error

x dB Bandwidth x dB

Total Power

% of OBW Power

#VBW 62 kHz

9.19 dBm

99.00 %
-26.00 dB

Span 2.000 MHz
#Sweep 15

MSG

STATUS

OBW NVNT 2-DH1 2480MHz Antl

s Keysight Spectrum Analyzer - Occupied BW

500 AC [ sENSE:INT]

JANALIGN AUTO/NO RF [

03:20:12 PMAug 24, 2023

——
#FGain:Low

Center Freq: 2.480000000 GHz
Trig: Free Run
#Atten: 10 dB

Avg|Hoeld: 30/30

Radio Std: Nene

Radio Device: BTS

Ref Offset 3.18 dB

10 dB/div Ref 23.18 dBm

Occupied Bandwidth
1.1712 MHz
-14.745 kHz
1.376 MHz

Transmit Freq Error

x dB Bandwidth

x dB

Total Power

% of OBW Power

#VBW 62 kHz

9.36 dBm

99.00 %
-26.00 dB

Span 2.000 MHz
#Sweep 1§

MSG

STATUS
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OBW NVNT 3-DH1 2402MHz Antl
. Keysight Spectrum Analyzer - Occupied BW [E=n F=R == |
[ sENSE:INT] [ANALIGN AUTO/NO RF [ 03:26:09 PM Aug 24, 2023 |
Center Freq: 2.402000000 GHz Radio Std: None ‘

P Trig: Free Run Avg|Held: 30/30
! #FGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 3.17 dB
Ref 23.17 dBm |

[ I N N A N R I '
[ I N R S . |

Span 2.000 MHz ’
#/BW 62 kHz #Sweep 15

Occupied Bandwidth Total Power 9.90 dBm ‘
1.1635 MHz

Transmit Freq Error 11.573 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.381 MHz xdB -26.00 dB

MSG STATUS

OBW NVNT 3-DH1 2441MHz Antl |

' Keysight Spectrum Analyzer - Occupied BW [ERERS
500 AC [ SENSE:INT] [A\ALIGN AUTO/NO RF | 03:27:19 PM Aug 24, 2023

Center Freq: 2.441000000 GHz Radio Std: None
P Trig: Free Run Avg|Hoeld: 30/30
#FGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 3.16 dB
10 dBidiv Ref 23.15 dBm
L.

Span 2.000 MHz
#/BW 62 kHz #Sweep 1§

Occupied Bandwidth Total Power 9.16 dBm
1.1642 MHz ' |

Transmit Freq Error 10.763 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.381 MHz xdB -26.00 dB

MSG STATUS
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OBW NVNT 3-DH1 2480MHz Antl
. Keysight Spectrum Analyzer - Occupied BW [E=n F=R ==
| Q Al [ sENSE:INT] [ANALIGN AUTO/NO RF [ 03:28:21 PMAug 24, 2023
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: Nene

P Trig: Free Run Avg|Held: 30/30

! #FGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 3.18 dB Mkr1 2.480593 GHz
Ref 23.18 dBm -17.064 dBm

Center 2.480000 GHz Span 2.000 MHz
#Res BW 20 kHz #Sweep 15

Occupied Bandwidth Total Power 9.40 dBm
1.1639 MHz

Transmit Freq Error 10.556 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.380 MHz xdB -26.00 dB

MSG ISTATUS
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2. Transmitter unwanted emissions in the out-of-band domain
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Condition Mode Frequency (MHz) Antenna OOB Frequency (MHz) Level (dBm/MHz) Limit (dBm/MHz) Verdict
NVNT 1-DH1 Hopping Antl 2399.5 -72.89 -10 Pass
NVNT 1-DH1 Hopping Antl 2398.5 -73.77 -20 Pass
NVNT 1-DH1 Hopping Antl 2484 -65.51 -10 Pass
NVNT 1-DH1 Hopping Antl 2485 -73.95 -20 Pass
NVNT 2-DH1 Hopping Antl 2399.5 -72.7 -10 Pass
NVNT 2-DH1 Hopping Antl 2399.33 -74.11 -10 Pass
NVNT 2-DH1 Hopping Antl 2398.33 -69.87 -20 Pass
NVNT 2-DH1 Hopping Antl 2398.16 -71.73 -20 Pass
NVNT 2-DH1 Hopping Antl 2484 -73.36 -10 Pass
NVNT 2-DH1 Hopping Antl 2484.171 -63.04 -10 Pass
NVNT 2-DH1 Hopping Antl 2485.171 -73.92 -20 Pass
NVNT 2-DH1 Hopping Antl 2485.342 -73.13 -20 Pass
NVNT 3-DH1 Hopping Antl 2399.5 -61.25 -10 Pass
NVNT 3-DH1 Hopping Antl 2399.336 -73.23 -10 Pass
NVNT 3-DH1 Hopping Antl 2398.336 -74.03 -20 Pass
NVNT 3-DH1 Hopping Antl 2398.172 -72.01 -20 Pass
NVNT 3-DH1 Hopping Antl 2484 -73.83 -10 Pass
NVNT 3-DH1 Hopping Antl 2484.164 -73.55 -10 Pass
NVNT 3-DH1 Hopping Antl 2485.164 -72.51 -20 Pass
NVNT 3-DH1 Hopping Antl 2485.328 -68.7 -20 Pass
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Test Graphs
Tx. Emissions OOB NVNT 1-DH1 2402MHz Antl
Frequency: Hopping
Transmitter unwanted emissions in the out-of-band domain
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Tx. Emissions OOB NVNT 2-DH1 2402MHz Antl
Frequency: Hopping
Transmitter unwanted emissions in the out-of-band domain
0 — Limit
+ Q0B
20
-40
E
=
z
2
£
<
80
+
+*
. +
-80
239358 2400
REW: 1000 KHz. VEW: 3000 KHz. Sweep Points: 5001 Freauency (MHz)
Tx. Emissions OOB NVNT 2-DH1 2480MHz Antl
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Tx. Emissions OOB NVNT 3-DH1 2402MHz Antl
Frequency: Hopping
Transmitter unwanted emissions in the out-of-band domain
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Tx. Emissions OOB NVNT 3-DH1 2480MHz Antl
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3. Receiver Blocking
NVNT 1-DH1 2402 Antl -69.66 2380 -31 2.3 10 Pass
NVNT 1-DH1 2402 Antl -69.66 2504 -31 2.5 10 Pass
NVNT 1-DH1 2402 Antl -69.66 2300 -31 2.8 10 Pass
NVNT 1-DH1 2402 Antl -69.66 2584 -31 2.9 10 Pass
NVNT 1-DH1 2480 Antl -69.67 2380 -31 1.5 10 Pass
NVNT 1-DH1 2480 Antl -69.67 2504 -31 1.9 10 Pass
NVNT 1-DH1 2480 Antl -69.67 2300 -31 2.2 10 Pass
NVNT 1-DH1 2480 Antl -69.67 2584 -31 2.6 10 Pass
NVNT 2-DH1 2402 Antl -68.32 2380 -31 2.1 10 Pass
NVNT 2-DH1 2402 Antl -68.32 2504 -31 2.3 10 Pass
NVNT 2-DH1 2402 Antl -68.32 2300 -31 2.4 10 Pass
NVNT 2-DH1 2402 Antl -68.32 2584 -31 2.7 10 Pass
NVNT 2-DH1 2480 Antl -68.31 2380 -31 1.8 10 Pass
NVNT 2-DH1 2480 Antl -68.31 2504 -31 2.4 10 Pass
NVNT 2-DH1 2480 Antl -68.31 2300 -31 2.6 10 Pass
NVNT 2-DH1 2480 Antl -68.31 2584 -31 2.9 10 Pass
NVNT 3-DH1 2402 Antl -68.34 2380 -31 1.7 10 Pass
NVNT 3-DH1 2402 Antl -68.34 2504 -31 2.1 10 Pass
NVNT 3-DH1 2402 Antl -68.34 2300 -31 2.4 10 Pass
NVNT 3-DH1 2402 Antl -68.34 2584 -31 2.7 10 Pass
NVNT 3-DH1 2480 Antl -68.34 2380 -31 1.6 10 Pass
NVNT 3-DH1 2480 Antl -68.34 2504 -31 1.7 10 Pass
NVNT 3-DH1 2480 Antl -68.34 2300 -31 2.5 10 Pass
NVNT 3-DH1 2480 Antl -68.34 2584 -31 2.8 10 Pass
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Test Graphs
Rx. Blockings NVNT 1-DH1 2402MHz Antl
Frequency: 2402 MHz Receiver Blocking Value:
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Rx. Blockings NVNT 1-DH1 2480MHz Antl
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Rx. Blockings NVNT 2-DH1 2402MHz Antl
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Rx. Blockings NVNT 3-DH1 2402MHz Antl
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reaueney Receiver Blocking Value
20 — Limit
+ FER
16
12
&3
o
£
g
4
+
4
+
+
0
2300 2442 2584
Frequency (MHz)
Settings:
Rx. Blockings NVNT 3-DH1 2480MHz Antl
F : 2480 MHz
reaueney Receiver Blocking Value
20 — Limit
+ FER
16
12
2
o
g
8
4
) +
+ +
0
2300 2442 2584
Frequency (MHz)
Settings:

TB-RF-074-1.0



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

China.

Shenzhen Toby Technology Co., Ltd.

4, RF Output Power
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NVNT 1-DH1 hopping Antl 6.48 81 9.48 20 Pass
NVNT 1-DH3 hopping Antl 6.54 41 9.54 20 Pass
NVNT 1-DH5 hopping Antl 6.51 27 9.51 20 Pass
NVNT 2-DH1 hopping Antl 6.71 80 9.71 20 Pass
NVNT 2-DH3 hopping Antl 6.83 41 9.83 20 Pass
NVNT 2-DH5 hopping Antl 6.81 28 9.81 20 Pass
NVNT | 3-DH1 hopping Antl 6.7 80 9.7 20 Pass
NVNT 3-DH3 hopping Antl 6.82 41 9.82 20 Pass
NVNT | 3-DH5 hopping Antl 6.84 28 9.84 20 Pass
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Test Graphs
Power NVNT 1-DH1 2441MHz Antl
Freguency: hopping RF Output P Power: 948 dBm
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Power NVNT 1-DH3 2441MHz Antl
Freguency: hopping RF Output P Power: 9.54 dBm
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Power NVNT 1-DH5 2441MHz Antl
Freguency: hopping X
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Power NVNT 2-DH3 2441MHz Antl
Frequency: hopping RF Output Power Power: 9.83dBm
40 — Power
20
E
E
=T
20
-40
-60
0 50 100
Time (ms)
Sample Time: 100 ms, Sample Rate: 1MS/s
Power NVNT 2-DH5 2441MHz Antl
Frequency: hopping RF Output Power Power: 9.81dBm
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Sample Time: 100 ms, Sample Rate: 1MS/s
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Power NVNT 3-DH1 2441MHz Antl
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40 — Power
20
0
E
=
]
%
=
20
40
60
] 50 100
Time (ms)
Sample Time: 100 ms, Sample Rate: 1MSis
Power NVNT 3-DH3 2441MHz Antl
Freguency: hopping RF Output P Power: 9.82 dBm
40 —— Power
20
0
E
%
E
=
-20
-40
-60
] 50 100
Time (ms)
Sample Time: 100 ms, Sample Rate: 1MS/s

TB-RF-074-1.0



China.

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

Report No.: TBR-C-202308-0123-6
Page: 22 of 46

Power NVNT 3-DH5 2441MHz Antl

Freguency: hopping

Amplitude (dBm|

60

RF Output Power Power: 9.84 dBm

— Power

Sample Time: 100 ms, Sample Rate: 1MS/s

50 100

Time (ms)
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5. Accumulated Transmit Time
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NVNT 1-DH1 2441 Antl 115.797 400 31600 319 Pass
NVNT 1-DH3 2441 Antl 259.52 400 31600 160 Pass
NVNT 1-DH5 2441 Antl 307.197 400 31600 107 Pass
NVNT 2-DH1 2441 Antl 77.517 400 31600 319 Pass
NVNT 2-DH3 2441 Antl 239.04 400 31600 160 Pass
NVNT 2-DH5 2441 Antl 290.652 400 31600 106 Pass
NVNT 3-DH1 2441 Antl 76.879 400 31600 319 Pass
NVNT 3-DH3 2441 Antl 238.56 400 31600 160 Pass
NVNT 3-DH5 2441 Antl 290.546 400 31600 106 Pass
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Test Graphs

Dwell NVNT 1-DH1 2441MHz Antl

s Keysight Spectrum Analyzer - Swept SA

03:11:04 PMAug 24, 2023
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Dwell NVNT 3-DH1 2441MHz Antl

03:31:19 PMAug 24, 2023
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s Keysight Spectrum Analyzer - Swept SA
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Dwell NVNT 3-DH5 2441MHz Antl

s Keysight Spectrum Analyzer - Swept SA

i RL RF 500 A [ sENSE:INT] [ANALIGN AUTO/NO RF [

Center Freq 2.441000000 GHz . Avg Type: RMS
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IFGain:Low Atten: 28 dB
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6. Frequency Occupation

NVNT 1-DH1 2441 Antl 1 1 114.708 Pass
NVNT 1-DH3 2441 Antl 2 1 512.552 Pass
NVNT 1-DH5 2441 Antl 3 1 907.236 Pass
NVNT 2-DH1 2441 Antl 1 1 76.788 Pass
NVNT 2-DH3 2441 Antl 3 1 472.104 Pass
NVNT 2-DH5 2441 Antl 3 1 866.472 Pass
NVNT 3-DH1 2441 Antl 1 1 76.156 Pass
NVNT 3-DH3 2441 Antl 2 1 471.156 Pass
NVNT 3-DH5 2441 Antl 3 1 866.156 Pass

TB-RF-074-1.0
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Test Graphs
Freq. Occup. NVNT 1-DH1 2441MHz Ant1 '
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RL RF 500 AC [ sENSE:INT] [ANALIGN AUTO/NO RF [
Center Freq 2.441000000 GHz . Avg Type: RMS x ‘
PNO: Fast +#— Trig: Free Run
IFGain:Low Atten: 28 dB

Ref Offset3.15 dB
Ref 20.00 dBm - |

Center 2.441000000 GHz Span 0 Hz|getum |
Res BW 510 kHz #VBW 1.5 MHz* Sweep 908.0 ms (30001 pts

MSG STATUS

Freq. Occup. NVNT 2-DH1 2441MHz Antl |

' Keysight Spectrum Analyzer - Swept SA [E=RE=R
500 AC [ sENSE:INT] JANALIGN AUTO/NO RF [
1000000 GHz Avg Type: RMS

PNO: Fast b+ Trig: Free Run

IFGain:Low Atten: 28 dB

Ref Offset3.16 dB . |
Ref 20.00 dBm .

ey
T P VR UL 0 SR N T TI YT PATORVRTORD IO

. it IMMMLMn”lmulmuluw.ﬂmlwlmu.nl\lu.h.l|LI‘||.JNILIJMIM-IMIMILJJMlehJMIuhillllﬂlmulﬂhlumnm,.wnlh wlkb il el Lty kil - |

Center 2.441000000 GHz Span 0 Hz|getum ‘
Res BW 510 kHz #VBW 1.5 MHz* Sweep 78.00 ms (30001 pts

MSG STATUS

TB-RF-074-1.0



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

Report No.: TBR-C-202308-0123-6

China. Page: 32 of 46
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Freq. Occup NVNT 3 DH1 2441MHz Antl
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Freq. Occup. NVNT 3-DH5 2441MHz Antl

. Keysight Spectrum Analyzer - Swept SA [P S|
i RL RF 500 AC [ sENSE:INT] [ANALIGN AUTO/NO RF [ 03:43:58 PMA 2023
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7. Hopping Sequence
| Condition | Mode | Antemna | Hopping Number | Limit | Band Allocaion (%) | Limit Band Aliocation (%) | Vercict

NVNT 1-DH1 Antl 79 15 95.4 70 Pass
NVNT 2-DH1 Antl 79 15 96 70 Pass
NVNT 3-DH1 Antl 79 15 95.9 70 Pass
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Test Graphs
Hopping Seq. NVNT 1-DH1 2441MHz Antl !
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Hopping Seq. NVNT 3-DH1 2441MHz Antl

s Keysight Spectrum Analyzer - Swept SA
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8. Dwell Time One Burst

NVNT 1-DH1 2441 Antl 0.363
NVNT 1-DH3 2441 Antl 1.622
NVNT 1-DH5 2441 Antl 2.871
NVNT 2-DH1 2441 Antl 0.243
NVNT 2-DH3 2441 Antl 1.494
NVNT 2-DH5 2441 Antl 2.742
NVNT 3-DH1 2441 Antl 0.241
NVNT 3-DH3 2441 Antl 1491
NVNT 3-DH5 2441 Antl 2.741
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Test Graphs
One Burst NVNT 1-DH1 2441MHz Antl One Burst !
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9. Hopping Frequency Separation

NVNT 1-DH1 Antl 2440.995 2441.854 0.859 0.1 Pass
NVNT 2-DH1 Antl 2441.1 2442.148 1.048 0.1 Pass
NVNT 3-DH1 Antl 2441.02 2442.066 1.046 0.1 Pass
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