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RF Test Data for Bluetooth LE
(Conducted Measurements)

General Description of EUT

Product Name: SmartAccess

Test Model: X1

Sample ID: 202206-0142-1-2#
Environmental Conditions

Temperature: 24°C

Relative Humidity: | 50%

Test Voltage:

DC 5V

Test Engineer:

Huangjianping

Note: For a more detailed features description, please refer to the report TBR-C-202206-0142-2.

Duty Cycle
Condition Mode Frequency (MHz) Antenna Duty Cycle (%) Correction Factor (dB) 1/T (kHz)
NVNT BLE 1Mbps 2402 Antl 96.39 0.16 0.47
NVNT BLE 1Mbps 2440 Antl 96.36 0.16 0.47
NVNT BLE 1Mbps 2480 Antl 96.36 0.16 0.47
FCC ID: 2A7TWA-X1 TB-RF-074-1.0
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Test Graphs

Duty Cycle NVNT BLE 1Mbps 2402MHz Antl

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

3

Center 2.402000000 GHz
Res BW 1.0 MHz

5 Marker Table v
Mode Trace Scale
N 1 1

N 1 t
N 1 t

sk

Input Z- 50 Q

Corr CCorr RCal
Freq Ref: Int (5)

Jul 06, 2022
7:52:32 PM

#Atten: 30 dB

PNO: Fast Avg Type: Log-Power
Preamp: Off

Gate: Off Trig: Free Run W
IF Gain: Low
Sig Track: Off PNNNNN

Ref Lvl Offset 2.67 dB
Ref Level 20.00 dBm

Y Function
-5.234 dBm

-19.84 dBm

-5.833 dBm

Function Width
710.0 ps.

800.0 us
2.940 ms

Mkr1 710.0 ps
-5.23 dBm

Span 0 Hz|
Sweep 100 ms (10001 pts)

Function Value

Duty Cycle NVNT BLE 1Mbps 2440MHz Antl

Spectrum Analyzer 1
Swept SA

KEYSIGHT Input R
oupling:
Hl = Align: Auto

1 Spectrum
Scale/Div 10 dB

Center 2.440000000 GHz
Res BW 1.0 MHz

5 Marker Table v

Mode Trace Scale
N 1 i
N 1 t
N 1 t

sk

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

Jul 06, 2022
7:56:44 PM

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg Type: Log-Power
Trig: Free Run

PNNNNN

Ref Lvl Offset 2.65 dB
Ref Level 20.00 dBm

Y Function
-6.774 dBm

-13.89 dBm

-6.781 dBm

Function Width
1.980 ms.

2.070 ms
4.200 ms

Mkr1 1.980 ms
-6.77 dBm

Span 0 Hz|
Sweep 100 ms (10001 pts)

Function Value

u ¥

FCC ID: 2ATWA-X1

TB-RF-074-1.0
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Duty Cycle NVNT BLE 1Mbps 2480MHz Antl

Spectrum Analyzer 1
Swept SA

KEYSIGHT !nput RF Input Z- 50 Q #Atten: 30 dB PNO: Fast Avg Type: Log-Power 2
RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Trig: Free Run W
Align: Auto Freq Ref: Int (S5) IF Gain: Low
Sig Track: Off
1 Spectrum

Ref Lvl Offset 2.68 dB Mkr1 870.0 us
Scale/Div 10 dB Ref Level 20.00 dBm -7.58 dBm

Center 2.480000000 GHz Span 0 Hz|
Res BW 1.0 MHz

Sweep 100 ms (10001 pts)
5 Marker Table A

Mode Trace Scale
N 1 i
N 1 t
N 1 t

Y Function Function Width Function Value
870.0 ps -7.583 dBm

960.0 pus -22.98 dBm I

3.100 ms -7.626 dBm

2') (ﬂ - 9 Jul 06, 2022

W K
7:57:22 PM

FCC ID: 2ATWA-X1 TB-RF-074-1.0
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Maximum Conducted Output Power
Condition Mode Frequency (MHz) Antenna Conducted Power (dBm) Limit (dBm) Verdict

NVNT BLE 1Mbps 2402 Antl -5.033 30 Pass

NVNT BLE 1Mbps 2440 Antl -6.522 30 Pass

NVNT BLE 1Mbps 2480 Antl -7.334 30 Pass
FCC ID: 2ATWA-X1 TB-RF-074-1.0
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Test Graphs

Power NVNT BLE 1Mbps 2402MHz Antl

KEYSIGHT !nput RF Input Z- 50 Q #Atten: 30 dB PNO: Fast Avg Type: Log-Power 2 4
RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto Freq Ref: Int (5) IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN
1 Spectrum

Scale/Div 10 dB

Ref Lvl Offset 2.67 dB Mkr1 2.401 723 GHz
Ref Level 20.00 dBm -5.03 dBm

Center 2.402000 GHz
#Res BW 2.0 MHz

Local
Span 10%omT
Sweep 1.33 ms (10001 pts)

#Video BW 6.0 MHz

Power NVNT BLE 1Mbps 2440MHz Antl

Spectrum Analyzer 1
Swept SA
KEYSIGHT !nput RF Input Z: 50 Q #Atten 30 dB PNO: Fast Avg Type: Log-Power 2
RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 100/100

Align: Auto Freq Ref: Int (5) IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN
1 Spectrum

Scale/Div 10 dB

4

Ref Lvl Offset 2.65 dB Mkr1 2.439 775 GHz
Ref Level 20.00 dBm -6.52 dBm

Local

Center 2.440000 GHz Span 10%omT
#Res BW 2.0 MHz

#Video BW 6.0 MHz
Sweep 1.33 ms (10001 pts)

el e

FCC ID: 2A7TWA-X1 TB-RF-074-1.0
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Power NVNT BLE 1Mbps 2480MHz Antl

Spectrum Analyzer 1
Swept SA
KEYSIGHT !nput RF Input Z- 50 Q #Atten: 30 dB PNO: Fast

RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off
Align: Auto Freq Ref: Int (S5)

1 Spectrum

Ref Lvl Offset 2.68 dB Mkr1 2.479 670 GHz
Scale/Div 10 dB Ref Level 20.00 dBm -7.33 dBm

Avg Type: Log-Power 2 4

Avg|Hold: 100/100
IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN

Local
Center 2.480000 GHz #Video BW 6.0 MHz Span 10%omT
#Res BW 2.0 MHz

Sweep 1.33 ms (10001 pts)
ud Jul 06, 2022
bl | t) (ﬂ - ? 7:57:29 PM

FCC ID: 2A7TWA-X1 TB-RF-074-1.0
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-6dB Bandwidth

NVNT BLE 1Mbps 2402 Antl 0.67 0.5 Pass

NVNT BLE 1Mbps 2440 Antl 0.68 0.5 Pass

NVNT BLE 1Mbps 2480 Antl 0.68 0.5 Pass
FCC ID: 2ATWA-X1 TB-RF-074-1.0
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Test Graphs

-6dB Bandwidth NVNT BLE 1Mbps 2402MHz Antl

KEYSIGHT !nput RF Input Z: 50 Q Atten: 30 dB Trig: Free Run Genter Freq: 2 402000000 GHz

RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto Freq Ref: Int (5)

#IF Gain: Low Radio Std: None

1 Graph

Ref Lvl Offset 2.67 dB Mkr3 2.402378000 GHz
Scale/Div 10.0 dB Ref Value 22.67 dBm -12.41 dBm

Center 2.402000 GHz #Video BW 300.00 kHz Span 2 MHz
#Res BW 100.00 kHz

Sweep 1.33 ms (10001 pts)
2 Metrics

Occupied Bandwidth
1.3571 MHz

Transmit Freq Error 43.208 kHz
x dB Bandwidth 669.8 kHz

Total Power 1.09 dBm

% of OBW Power 99.00 %
xdB -6.00 dB

Jul 06, 2022 o
-= t) (ﬂ - ? TL:152:54PM '::: L*ﬂ

-6dB Bandwidth NVNT BLE 1Mbps 2440MHz Antl

Spectrum Analyzer 1
Occupied BW
KEYSIGHT !nput RF Input Z- 50 Q Atten: 30 dB Trig: Free Run Center Freq: 2 440000000 GHz
RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto Freq Ref: Int (5) #IF Gain: Low Radio Std: None

1 Graph

Ref Lvl Offset 2.65 dB Mkr3 2.440331000 GHz
Scale/Div 10.0 dB Ref Value 22.65 dBm -11.95 dBm

Center 2.440000 GHz #Video BW 300.00 kHz Span 2 MHz
#Res BW 100.00 kHz

Sweep 1.33 ms (10001 pts)
2 Metrics

Occupied Bandwidth
1.2093 MHz

Transmit Freq Error -10.007 kHz
x dB Bandwidth 682.1 kHz

Total Power -0.21 dBm

% of OBW Power 99.00 %
xdB -6.00 dB

= t) (ﬂ - ? Jul 06, 2022

)
7:55:10 PM .t L.‘d

FCC ID: 2A7TWA-X1 TB-RF-074-1.0
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-6dB Bandwidth NVNT BLE 1Mbps 2480MHz Antl

Spectrum Analyzer 1
Occupied BW

KEYSIGHT !nput RF Input Z- 50 Q Atten: 30 dB Trig: Free Run Center Freq: 2 480000000 GHz
RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto Freq Ref: Int (S5) #IF Gain: Low Radio Std: None

Ref Lvl Offset 2.68 dB Mkr3 2.480370000 GHz

Scale/Div 10.0 dB Ref Value 22.68 dBm -14.87 dBm

Center 2.480000 GHz #Video BW 300.00 kHz Span 2 MHz
#Res BW 100.00 kHz

Sweep 1.33 ms (10001 pts)
2 Metrics

Occupied Bandwidth
1.2381 MHz

Transmit Freq Error 31.211 kHz
x dB Bandwidth 678.3 kHz

Total Power -1.12 dBm

% of OBW Power 99.00 %
xdB -6.00 dB

Jul 06, 2022 o
== t) F - ? TL:157:46 PM '::: L*ﬂ

FCC ID: 2ATWA-X1 TB-RF-074-1.0
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Occupied Channel Bandwidth

NVNT

BLE 1Mbps

2402

Antl

1.27

NVNT

BLE 1Mbps

2440

Antl

1.224

NVNT

BLE 1Mbps

2480

Antl

1.199

FCC ID: 2ATWA-X1

TB-RF-074-1.0
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Test Graphs

OBW NVNT BLE 1Mbps 2402MHz Antl

Atten: 30 dB
Preamp: Off

KEYSIGHT [nput RF Input Z: 50 0

Trig: Free Run
Gate: Off

#IF Gain: Low

Coupling: AC Corr CCorr RCal
Align: Auto

Freq Ref: Int (5)

1 Graph
Scale/Div 10.0 dB

Ref Lvl Offset 2.67 dB
Ref Value 22.67 dBm

Center 2.402000 GHz
#Res BW 30.000 kHz

#Video BW 100.00 kHz

2 Metrics

Occupied Bandwidth
1.2696 MHz

66.841 kHz
2.188 MHz

Transmit Freq Error
x dB Bandwidth

== t) (ﬂ - ? JL:I\DE,ZOZZI

Center Freq: 2 402000000 GHz
Avg|Hold: 100/100
Radio Std: None

Span 3 MHz
Sweep 3.33 ms (10001 pts)

Total Power 2.28 dBm

% of OBW Power 99.00 %
xdB -26.00 dB

il

OBW NVNT BLE 1Mbps 2440MHz Antl

Spectrum Analyzer 1
oupli

Align: Auto

Scale/Div 10.0 dB

Center 2.440000 GHz

KEYSIGHT nput RF
AC

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

Atten: 30 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gain: Low

Ref Lvl Offset 2.65 dB
Ref Value 22.65 dBm

#Video BW 100.00 kHz

Center Freq: 2 440000000 GHz
Avg|Hold: 100/100
Radio Std: None

Span 3 MHz

#Res BW 30.000 kHz
2 Metrics

Occupied Bandwidth
1.2243 MHz

31.521 kHz
2.303 MHz

Transmit Freq Error
x dB Bandwidth

Jul 06, 2022
== t) (ﬂ - ? TL:ISS:USPM

Sweep 3.33 ms (10001 pts)

Total Power 0.80 dBm

% of OBW Power 99.00 %
xdB -26.00 dB

il

FCC ID: 2A7TWA-X1

TB-RF-074-1.0
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OBW NVNT BLE 1Mbps 2480MHz Antl

Spectrum Analyzer 1
Occupied BW

KEYSIGHT !nput RF Input Z- 50 Q Atten: 30 dB Trig: Free Run Center Freq: 2 480000000 GHz
RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto Freq Ref: Int (S5) #IF Gain: Low Radio Std: None

Ref Lvi Offset 2.68 dB

Scale/Div 10.0 dB Ref Value 22.68 dBm

Center 2.480000 GHz #Video BW 100.00 kHz Span 3 MHz
#Res BW 30.000 kHz

Sweep 3.33 ms (10001 pts)
2 Metrics

Occupied Bandwidth
1.1986 MHz

Transmit Freq Error 45.362 kHz
x dB Bandwidth 2.031 MHz

Total Power -0.16 dBm

% of OBW Power 99.00 %
xdB -26.00 dB

Jul 06, 2022 o
= t) (ﬂ - ? 7L:157:38PM. 'I: L*ﬂ

FCC ID: 2ATWA-X1 TB-RF-074-1.0
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Maximum Power Spectral Density Level
Condition Mode Frequency (MHz) Antenna Max PSD (dBm) Limit (dBm) Verdict

NVNT BLE 1Mbps 2402 Antl -18.383 8 Pass
NVNT BLE 1Mbps 2440 Antl -18.158 8 Pass
NVNT BLE 1Mbps 2480 Antl -19.22 8 Pass

FCC ID: 2A7TWA-X1 TB-RF-074-1.0
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Test Graphs

PSD NVNT BLE 1Mbps 2402MHz Antl

KEYSIGHT !nput RF Input Z- 50 Q #Atten: 30 dB PNO: Best Wide  Avg Type: Log-Power 2
RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 10/10
Align: Auto Freq Ref: Int (5) IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN
1 Spectrum

Scale/Div 10 dB

Ref Lvl Offset 2.67 dB Mkr1 2.401 982 GHz
Ref Level 20.00 dBm -18.38 dBm

Local
Center 2.402000 GHz #Video BW 10 kHz Span 3.0
#Res BW 3.0 kHz Sweep 316 ms (1001 pts)

Jul 06, 2022

PSD NVNT BLE 1Mbps 2440MHz Antl

Spectrum Analyzer 1
Swept SA
KEYSIGHT !nput RF Input Z- 50 Q #Atten: 30 dB PNO: Best Wide  Avg Type: Log-Power 2
RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto Freq Ref: Int (5) IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN
1 Spectrum

Ref Lvl Offset 2.65 dB Mkr1 2.439 931 GHz
Scale/Div 10 dB

Ref Level 20.00 dBm -18.16 dBm

Local

Center 2.440000 GHz Span 3.0
#Res BW 3.0 kHz Sweep 316 ms (1001 p

#Video BW 10 kHz

FCC ID: 2A7TWA-X1 TB-RF-074-1.0
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PSD NVNT BLE 1Mbps 2480MHz Antl

Spectrum Analyzer 1
Swept SA
KEYSIGHT !nput RF Input Z- 50 Q #Atten: 30 dB PNO: Best Wide

RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off
Align: Auto Freq Ref: Int (S5)

1 Spectrum

Ref Lvl Offset 2.68 dB Mkr1 2.479 973 GHz
Scale/Div 10 dB Ref Level 20.00 dBm -19.22 dBm

Avg Type: Log-Power 2 4

Avg|Hold: 100/100
IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN

Local
Center 2.480000 GHz #Video BW 10 kHz Span 3.0
#Res BW 3.0 kHz

Sweep 316 ms (1001 pts)
ud Jul 06, 2022
bl | t) (ﬂ - ? 7:58:26 PM

FCC ID: 2A7TWA-X1 TB-RF-074-1.0
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Band Edge

NVNT BLE 1Mbps 2402 Antl -38.97 -20 Pass

NVNT BLE 1Mbps 2480 Antl -47.98 -20 Pass

FCC ID: 2ATWA-X1 TB-RF-074-1.0



TOBY Shenzhen Toby Technology Co., Ltd.

Report No.: TBR-C-202206-0142-2
Page: 17 of 25

Test Graphs

Band Edge NVNT BLE 1Mbps 2402MHz Antl Ref

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 30 dB
Preamp: Off

Center 2.402000 GHz
#Res BW 100 kHz

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Trig: Free Run

Ref Lvl Offset 2.67 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Avg Type: Log-Power
Avg|Hold: 100/100

M
PNNNNN
Mkr1 2.402 016 GHz
-5.98 dBm

Local
Span 8.9%vmm
Sweep 1.00 ms (1001 pts)

Spectrum Analyzer 1
Swept SA

KEYSIGHT Input RF
R
1 Spectrum

Scale/Div 10 dB

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 30 dB
Preamp: Off

Start 2.30600 GHz
#Res BW 100 kHz

5 Marker Table v

Mode Trace Scale

N 1 f 2402 0 GHz.
N 1 f 2.400 0 GHz.
N 1 f 2.390 0 GHz.
N 1 f 2.340 5 GHz.

Jul 06, 2022
7:53:10 PM

|~ ?

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg|Hold: 100/100
Trig: Free Run

Ref Lvl Offset 2.67 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Y Function
-5.436 dBm
-55.86 dBm
-59.03 dBm
-44.95 dBm

Avg Type: Log-Power 2 4

PNNNNN

Mkr1 2.402 0 GHz
-5.44 dBm

Stop 2.40600 GHz
Sweep 9.60 ms (1001 pts)

Function Width Function Value

u ¥
Pl

FCC ID: 2A7TWA-X1

TB-RF-074-1.0
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Band Edge NVNT BLE 1Mbps 2480MHz Antl Ref

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF
RL —>— Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

Center 2.480000 GHz
#Res BW 100 kHz

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (S5)

#Atten: 30 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Trig: Free Run

Ref Lvl Offset 2.68 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Avg Type: Log-Power 2 4
Avg|Hold: 100/100

PNNNNN

Mkr1 2.479 728 GHz
-8.16 dBm

Local
Span 8.9%vmm
Sweep 1.00 ms (1001 pts)

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

Start 2.47600 GHz
#Res BW 100 kHz

5 Marker Table v

Mode Trace Scale
N 1 f

N 1 f
N 1 f
N 1 f

a9~

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg|Hold: 100/100
Trig: Free Run

Ref Lvl Offset 2.68 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Y Function
-7.637 dBm
-58.35 dBm
-58.06 dBm
-56.14 dBm

2479 7 GHz
24835 GHz
2.500 0 GHz
2.487 9 GHz.

9 Jul 06, 2022

7:58:34 PM

Avg Type: Log-Power

M
PNNNNN
Mkr1 2.479 7 GHz
-7.64 dBm

Stop 2.57600 GHz
Sweep 9.60 ms (1001 pts)

Function Width Function Value

FCC ID: 2A7TWA-X1

TB-RF-074-1.0
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Conducted RF Spurious Emission

NVNT

BLE 1Mbps

2402

Antl

-34.17 -20 Pass
NVNT BLE 1Mbps 2440 Antl -33.82 -20 Pass
NVNT BLE 1Mbps 2480 Antl -32.4 -20 Pass

FCC ID: 2ATWA-X1

TB-RF-074-1.0
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Test Graphs

Tx. Spurious NVNT BLE 1Mbps 2402MHz Antl Ref

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

Center 2.4020000 GHz

Input Z- 50 Q
Corr CCorr RCal

#Atten: 30 dB
Preamp: Off

Freq Ref: Int (5)

PNO: Best Wide  Avg Type: Log-Power
Gate: Off Avg|Hold: 100/100

IF Gain: Low Trig: Free Run
Sig Track: Off

Ref Lvl Offset 2.67 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

M
PNNNNN
Mkr1 2.402 034 5 GHz
-5.23 dBm

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

5 Marker Table v

Mode Trace Scale
1 f

|~ ?

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

Jul 06, 2022
7:54:08 PM

#Atten: 30 dB
Preamp: Off

2.412 GHz
4.795 GHz
4.795 GHz
7.283 GHz
9.665 GHz

PNO: Fast Avg Type: Log-Power 2 4

Gate: Off Avg|Hold: 10/10
IF Gain: Low Trig: Free Run
Sig Track: Off

Ref Lvl Offset 2.67 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Y Function
-6.980 dBm
-39.40 dBm
-39.40 dBm
-55.95 dBm
-55.96 dBm

M
PNNNNN

Mkr1 2.412 GHz
-6.98 dBm

Stop 26.50 GHz,
Sweep ~2.57 s (1001 pts)

Function Width Function Value

u ¥

FCC ID: 2A7TWA-X1

TB-RF-074-1.0
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Tx. Spurious NVNT BLE 1Mbps 2440MHz Antl Ref

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF
RL -
1 Spectrum

Scale/Div 10 dB

Center 2.4400000 GHz
#Res BW 100 kHz

Coupling: AC
Align: Auto

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (S5)

#Atten: 30 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Avg Type: Log-Power 2 4
Avg|Hold: 100/100
Trig: Free Run

PNNNNN

Ref Lvl Offset 2.65 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Mkr1 2.440 246 0 GHz
-6.81 dBm

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF
RL -
1 Spectrum

Scale/Div 10 dB

Align: Auto

5 Marker Table v

1

DO BN

a9~

Coupling: AC

f

Mode Trace Scale

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg Type: Log-Power
Avg|Hold: 10/10
Trig: Free Run
PNNNNN

Ref Lvl Offset 2.65 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Y Function
-8.309 dBm

-40.63 dBm

-40.63 dBm

-56.21 dBm

-56.77 dBm

Function Width
2.439 GHz
4.874 GHz
4.874 GHz
7.283 GHz
9.586 GHz

9 Jul 06, 2022

7:56:23 PM

Mkr1 2.439 GHz
-8.31 dBm

Stop 26.50 GHz,
Sweep ~2.57 s (1001 pts)

Function Value

u ¥

FCC ID: 2A7TWA-X1

TB-RF-074-1.0
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Tx. Spurious NVNT BLE 1Mbps 2480MHz Antl Ref

Spectrum Analyzer 1
Swept SA

KEYSIGHT nput RF
RL o

Coupling: AC
Align: Auto

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (S5)

#Atten: 30 dB
Preamp: Off

PNO: Best Wide

Gate: Off
IF Gain: Low
Sig Track: Off

Avg Type: Log-Power 2 4

Avg|Hold: 100/100

Trig: Free Run

PNNNNN

1 Spectrum
Scale/Div 10 dB

Mkr1 2.480 043 5 GHz
-7.42 dBm

Ref Lvl Offset 2.68 dB
Ref Level 20.00 dBm

Center 2.4800000 GHz
#Res BW 100 kHz

#Video BW 300 kHz

Spectrum Analyzer 1
Swept SA

KEYSIGHT nput RF
R
1 Spectrum

Scale/Div 10 dB

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg Type: Log-Power
Avg|Hold: 10/10
Trig: Free Run
PNNNNN

Mkr1 2.492 GHz
-8.66 dBm

Ref Lvl Offset 2.68 dB
Ref Level 20.00 dBm

#Video BW 300 kHz Stop 26.50 GHz

Sweep ~2.57 s (1001 pts)
5 Marker Table v

Mode Trace Scale Y
1 f 2.492 GHz -8.655 dBm
4.953 GHz -39.82 dBm
4.953 GHz -39.82 dBm
7.574 GHz -55.80 dBm
10.036 GHz -56.85 dBm

Function Function Width Function Value

u ¥

DO BN

D M ? Tsegsen
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Restrict Band

NVNT BLE 2402 Antl 2310 -48.47 2 48.79 Peak 74 Pass
1Mbps

NVNT BLE 2402 Antl 2310 -59.32 2 37.94 Average 54 Pass
1Mbps

NVNT BLE 2402 Antl 2340.336 -38.58 2 58.68 Peak 74 Pass
1Mbps

NVNT BLE 2402 Antl 2385.936 -59.04 2 38.22 Average 54 Pass
1Mbps

NVNT BLE 2402 Antl 2390 -50.07 2 47.19 Peak 74 Pass
1Mbps

NVNT BLE 2402 Antl 2390 -59.15 2 38.11 Average 54 Pass
1Mbps

NVNT BLE 2480 Antl 2483.5 -42.36 2 54.9 Peak 74 Pass
1Mbps

NVNT BLE 2480 Antl 2483.5 -58.4 2 38.86 Average 54 Pass
1Mbps

NVNT BLE 2480 Antl 2483.704 -36.63 2 60.63 Peak 74 Pass
1Mbps

NVNT BLE 2480 Antl 2483.632 -58.39 2 38.87 Average 54 Pass
1Mbps

NVNT BLE 2480 Antl 2500 -48.84 2 48.42 Peak 74 Pass
1Mbps

NVNT BLE 2480 Antl 2500 -59.12 2 38.14 Average 54 Pass
1Mbps
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Test Graphs

Restrict Band NVNT BLE 1Mbps 2402MHz Antl Peak

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

KEYSIGHT |Input RF
Coupling: AC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 2.31000 GHz
#Res BW 1.0 MHz

5 Marker Table v

Mode Trace Scale X
N 1 f

N 1 f
N 1 f
N 1 f

DM ? e

#Atten: 30 dB
Preamp: Off

2.401 872 GHz
2.310 000 GHz
2.390 000 GHz
2.340 336 GHz

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg|Hold: 100/100
Trig: Free Run

Ref Lvl Offset 2.67 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz

Y Function
-5.069 dBm
-48.47 dBm
-48.44 dBm
-38.58 dBm

Avg Type: Log-Power 2

PNNNNN

Mkr1 2.401 872 GHz
-5.07 dBm

Stop 2.40600 GHz
Sweep 1.00 ms (1001 pts)

Function Width Function Value

Restrict Band NVNT BLE 1Mbps 2402MHz Antl Average

Spectrum Analyzer 1

KEYSIGHT |Input RF
Coupling: AC
Align: Auto

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

1 Spectrum
Scale/Div 10 dB

Start 2.31000 GHz
#Res BW 1.0 MHz

5 Marker Table v

Mode Trace Scale X
N 1 f

N 1 f
N 1 f
N 1 f

el =

#Atten: 30 dB
Preamp: Off

2.401 968 GHz
2.310 000 GHz
2.390 000 GHz
2.385 936 GHz

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg|Hold: 100/100
Trig: Free Run

Ref Lvl Offset 2.67 dB
Ref Level 20.00 dBm

#Video BW 470 Hz

Y Function
-5.576 dBm

-59.32 dBm

-59.09 dBm

-59.04 dBm

Avg Type: Log-Power

PNNNNN

Mkr1 2.401 968 GHz
-5.58 dBm

Stop 2.40600 GHz
Sweep 159 ms (1001 pts)

Function Width Function Value

u ¥
Pl
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Restrict Band NVNT BLE 1Mbps 2480MHz Antl Peak

Spectrum Analyzer 1
pt S,

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (S5)

KEYSIGHT |Input RF
oupling: AC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 2.47600 GHz
#Res BW 1.0 MHz

5 Marker Table A

Mode Trace Scale X
N 1 f

N 1 f
N 1 f
N 1 f

o [ (] [7] 5

#Atten: 30 dB
Preamp: Off

2.479 768 GHz
2.483 500 GHz
2.500 000 GHz
2.483 704 GHz

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Trig: Free Run

Ref Lvl Offset 2.68 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz

Y Function
-7.215 dBm

-42.36 dBm

-48.84 dBm

-36.63 dBm

Avg Type: Log-Power
Avg|Hold: 100/100

Function Width

Mkr1 2.479 768 GHz
-7.22 dBm

Stop 2.50000 GHz
Sweep 1.00 ms (1001 pts)

Function Value

Restrict Band NVNT BLE 1Mbps 2480MHz Antl Average

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

Start 2.47600 GHz
#Res BW 1.0 MHz

5 Marker Table v

Mode Trace Scale X
N 1 f

N 1 i
N 1 f
N 1 f

el =

#Atten: 30 dB
Preamp: Off

2.480 032 GHz
2.483 500 GHz
2.500 000 GHz
2.483 632 GHz

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Trig: Free Run

Ref Lvl Offset 2.68 dB
Ref Level 20.00 dBm

#Video BW 470 Hz

Y Function
-7.785 dBm

-58.40 dBm

-59.12 dBm

-58.39 dBm

Avg Type: Log-Power 2 4
Avg|Hold: 100/100

PNNNNN

Function Width

Mkr2 2.483 500 GHz
-58.40 dBm

Stop 2.50000 GHz
Sweep 39.9 ms (1001 pts)

Function Value
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