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FCC_BLE(Part15.247) Test Data

1.Duty Cycle

Mode Frequency (MHz) Duty Cycle (%) | Correction Factor (dB) 1/T (kHz)
BLE 1M 2402 64.6 1.9 2.66
BLE 1M 2440 64.6 1.9 2.66
BLE 1M 2480 64.57 1.9 2.66
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Test Graphs

Duty Cycle NVNT BLE 1M 2402MHz Ant1

. Keysight Spectrum Analyzer - Swept SA e
RL [ RF [soe ac | | | SENSE:INT]| | | 07:45:14 AM Nov 07, 2024
[Center Freq 2.402000000 GHz | - Avg Type: Voltage TRACE[1]2345 6
PNO: Fast —»— Trig: Free Run TYPE| WY
IFGain:Low #Atten: 30 dB DET|P MM
Mkr1 477.0 ps
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4]
10.0
0o
00 f—— @
200
-30.0
400} 5
500 e o S| Sl 3 oy |
£0.0
700
Center 2.402000000 GHz Span 0 Hz
Res BW 8 MHz #/BW 8.0 MHz Sweep 5.000 ms (10001 pts
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Duty Cycle NVNT BLE 1M 2440MHz Ant1
s Keysight Spectrum Analyzer - Swept SA Iilliﬂﬁ_
RL [ RF [soe ac | | | SENSE:INT]| | | 07:46:56 AM Nov 07, 2024
[Center Freq 2.440000000 GHz | - Avg Type: Voltage TRACE]
PNO: Fast —»— Trig: Free Run TYPE[W:
IFGain:Low #Atten: 30 dB DET|P MM
Mkr1 380.0 ps
Ref Offset 1.41 dB ¢
||1Ln dBiciv__ Ref 20,00 dBm -11.74 dBm
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00—
0.0 Q
200
-30.0
400 - ;
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Center 2.440000000 GHz Span 0 Hz
Res BW 8 MHz #/BW 8.0 MHz Sweep 5.000 ms (10001 pts
N t 380.0 us -11.74 dBm |
2 N t 586.0 us -6.36 dBm \
3 N t 962.0 us -23.36 dBm |
:
6
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8 |
9 1
10 I
1 -
MS(‘E :STATUSI:
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Duty Cycle NVNT BLE 1M 2480MHz Ant1

o Keysight Spectrum Analyzer - Swept SA = @
RL [ RF | | SENSE:INT]| | | 07:48:33 AM Nov 07, 2024
’E Avg Type: Voltage TRACE[;

enter Freq 2.480000000 GHz

PNO: Fast —»— Trig: Free Run
IFGain:Low #Atten: 30 dB

56
TYPE| WY

DET|P MM

Ref Offset 1.41 dB
1LU dB/div  Ref 20.00 dBm
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-16.90 dBm
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2.Maximum Peak Conducted Output Power

BLE 1M 2402 -4.92 30 Pass
BLE 1M 2440 -3.94 30 Pass
BLE 1M 2480 -3.7 30 Pass
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Test Graphs

Peak Power NVNT BLE 1M 2402MHz Ant1

Keysight Spectrum Analyzer - Swept SA @lﬁl@
RL [ RF [soe ac | | | SENSE:INT]| | | 07:45:27 AM Nov 07, 2024
Eenter Freq 2.402000000 GHz | . Avg Type: Log-Pwr TRACE[T 0345 6
PNO: Fast -—»— Trig: Free Run Avg|Hold: 100/100 TYPE|M A
IFGain:Low #Atten: 30 dB DET|P NN A
RefOffset 1.41 dB Mkr1 2.401 943 GHz
10 dBidiv - Ref 20,00 dBm -4.921 dBm
HILog
10.0
0.00

-100

-60.0
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Center 2.402000 GHz Span 10.00 MHz
Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 pts
IMSG‘ ‘STATUS%
Peak Power NVNT BLE 1M 2440MHz Ant1
E NG S i Ak Lo s ST SR T Na]
RL [ RF [soe ac | | | SENSE:INT]| | | 07:47:09 AM Nov 07, 2024
[Center Freq 2.440000000 GHz | - Avg Type: Log-Pwr TRACE[112345 6
PNO: Fast —»— Trig: Free Run Avg|Hold: 100/100 TYPE| MY q
IFGain:Low #Atten: 30 dB DET|P MM
Mkr1 2.439 995 GHz
Ref Offset 1.41 dB
10 dB/dly  Ref 20.00 dBm -3.944 dBm
HILog
100
0.00 *3
100 -

500
700
Center 2.440000 GHz Span 10.00 MHz
Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 pts
IMSG‘ STATUS%
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Peak Power NVNT BLE 1M 2480MHz Ant1

T I e

RL [ RF [soe ac | | | SENSE:INT] [ |

07:48:45 AM Nov 07, 2024

E Keysight Spectrum Analyeer - Swept SA
[Center Freq 2.480000000 GHz | Avg Type: Log-Pwr

TRACE[1]2345 6

PNO: Fast —»— Trig: Free Run Avg|Hold: 100/100 TYPE| M WAAAAAY
IFGain:Low #Atten: 30 dB DET|P NN A
RefOffset 1.41 dB Mkr1 2.479 872 GHz
10 dBidiv - Ref 20,00 dBm -3.702 dBm
HILog
100
0.00 ’

0.0 >

500
700
Center 2.480000 GHz Span 10.00 MHz
Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 pts
IMSG‘ STATUS%
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3.-6dB Bandwidth

BLE 1M 2402 0.697 0.5 Pass
BLE 1M 2440 0.735 0.5 Pass
BLE 1M 2480 0.709 0.5 Pass
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Test Graphs

-6dB Bandwidth NVNT BLE 1M 2402MHz Ant1

RL 5 RF 5 50 _FL | :INT|
" Center Freq: 2.402000000 GH: N
enter Freq 2.402000000 GHz e T ;":'unn R:qu i bkt
#FGain:Low #Arten: 30 dB Radio Device: BTS
Mkr3 2.402255 GHz
Ref Offset 1.41 dB
10 dBldiv Ref 21.41 dBm -7.3400 dBm
Log
Center 2.402 GHz Span 3 MHz
es BW 100 kHz #VBW 300 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 7.16 dBm
1.0579 MHz
Transmit Freq Error -92.916 kHz % of OBW Power 99.00 %
x dB Bandwidth 696.6 kHz x dB -6.00 dB
MSG STATUS

-6dB Bandwidth NVNT BLE 1M 2440MHz Ant1

' Keysight Spectrum Analyzer - Occupied BW Iﬂlﬁﬂﬁ_
RL RF [soe ac | | | SENSE:INT]| i | 07:51:35 AM Nov 07, 2024
Eenter Freq 2.440000000 GHz | Center Freq: 2.440000000 GHz Radio Std: None
—s— Trig: Free Run Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Mkr3 2.440385 GHz
Ref Offset 1.41 dB
||1Ln dBidiv__ Ref 21.41 dBm -12.290 dBm
og
11.4
141 1 -
659 L e . 0
185 ol e
286 —
386 | .
-40.6
586
656
ICenter 2.44 GHz Span 3 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms
Occupied Bandwidth Total Power 0.82 dBm
1.1243 MHz
Transmit Freq Error -1.844 kHz % of OBW Power 99.00 %
x dB Bandwidth 734.6 kHz x dB -6.00 dB
IMSG STATUS;
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-6dB Bandwidth NVNT BLE 1M 2480MHz Ant1

. Keysight Spectrum Analyzer - Occupied BW
IC

Tl e

RL [ RF [soe ac | | | SENSE:INT] [

07:50:48 AM Nov 07, 2024

enter Freq 2.480000000 GHz | Center Freq: 2.480000000 GHz

—s— Trig: Free Run Avg|Hold: 100/100

Radio Std: None

| #FGain:Low #Atten: 30 dB Radio Device: BTS
Mkr3 2.480352 GHz
Ref Offset 1.41 dB

1Ln dBldiv Ref 21.41 dBm -13.418 dBm
o9

1.4

141 H—

-8.59 v - g _ | ’

186 Lo

-25.6

386

485

-58.6

-65.6

Center 2.48 GHz Span 3 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms

Occupied Bandwidth Total Power 1.07 dBm
1.1262 MHz

Transmit Freq Error -2.197 kHz % of OBW Power 99.00 %

x dB Bandwidth 708.6 kHz x dB -6.00 dB

IMSG STATUS ;
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4.Maximum Power Spectral Density Level

BLE 1M 2402 -22.03 8 Pass
BLE 1M 2440 -21.35 8 Pass
BLE 1M 2480 -20.78 8 Pass
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Test Graphs

PSD NVNT BLE 1M 2402MHz Ant1

E NG S i Ak Lo s ST SR T Na]
RL [ RF [soe ac | | | SENSE:INT]| | | 07:45:59 AM Nov 07, 2024
[Center Freq 2.402000000 GHz . Avg Type: Log-Pwr TRACE[1[2 345 6
PNO: Wide -»— T1rig: Free Run Avg|Hold: 100/100 TYPE| M WAAAAAY
IFGain:Low #Atten: 30 dB DET|P NN A
Mkr1 2.402 009 8 GHz
Ref Offset 1.41 dB
10 dBidiv - Ref 20.00 dBm -22.028 dBm
HILog
10.0
0.00
-10.0
200
300
-40.0 |
500
0.0
700
Center 2.4020000 GHz Span 1.085 MHz
Res BW 3.0 kHz #VBW 10 kHz Sweep 114.4 ms (1001 pts)
IMSG‘ ‘STATUS%

PSD NVNT BLE 1M 2440MHz Ant1

E NG S i Ak Lo s ST SR T a]
RL [ RF [soe ac | | | SENSE:INT]| | | 07:47:41 AM Nov 07, 2024
[Center Freq 2.440000000 GHz - Avg Type: Log-Pwr TRACE[1[2 345 6
PNO: Wide -»— T1rig: Free Run Avg|Hold: 100/100 TYPE| MY q
IFGain:Low #Atten: 30 dB DET|P MM
Mkr1 2.440 009 9 GHz
Ref Offset 1.41 dB
10cB/civ  Ref 20.00 dBm -21.346 dBm
HILog
10.0
0.00
-10.0
200
300
o f
500
0.0
700
Center 2.4400000 GHz Span 1.100 MHz
Res BW 3.0 kHz #VBW 10 kHz Sweep 115.9 ms (1001 pts)
IMSG‘ STATUS%
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PSD NVNT BLE 1M 2480MHz Ant1

Keysight Spectrum Analyzer - Swept SA =5 el
RL [ RF [soe ac | | | SENSE:INT]| | | 07:49:18 AM Nov 07, 2024
[Center Freq 2.480000000 GHz Avg Type: Log-Pwr TRACE[1[2 345 6

PNO: Wide -»— T1rig: Free Run Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB DET|P N NN N B

Ref Offset 1.41 dB

10 dBidiv. Ref 20.00 dBm
HILog

Mkr1 2.480 012 2 GHz
-20.783 dBm

10.0

o.0o

-100

=200

300

ano

500

E0D

=700

Center 2.4800000 GHz
Res BW 3.0 kHz

Span 1.112 MHz

#VEW 10 kHz Sweep 117.2 ms (1001 pts)

IMSG ‘

STATUS 1
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5.Band Edge

BLE 1M 2402 -40.39 -20 Pass
BLE 1M 2480 -44.06 -20 Pass
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Test Graphs

Band Edge NVNT BLE 1M 2402MHz Ant1 Ref

E Keysight Spectrum Analyzer - Swept SA @lﬁl@
RL [ RF [soe ac | | | SENSE:INT]| | | 07:46:04 AM Nov 07, 2024
[Center Freq 2.402000000 GHz - Avg Type: Log-Pwr TRACE[112345 6
PNO: Wide -»— T1rig: Free Run Avg|Hold: 100/100 TYPE| MR
IFGain:Low #Atten: 30 dB DET|P NN A
Mkr1 2.402 224 GHz
Ref Offset 1.41 dB
10cB/civ  Ref 20.00 dBm -6.661 dBm
HILog
10.0
0.00 .
00 i
200
300
-40.0
500
0.0
700
Center 2.402000 GHz Span 8.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG‘ ‘STATUS%
Band Edge NVNT BLE 1M 2402MHz Ant1 Emission
s Keysight Spectrum Analyzer - Swept SA e
RL [ RF [soe ac | | | SENSE:INT]| | | 07:46:07 AM Nov 07, 2024
[Center Freq 2.356000000 GHz | - Avg Type: Log-Pwr TRACE[112345 6
PNO: Fast —»— Trig: Free Run Avg|Hold: 100/100 TYPEIM¥ q
IFGain:Low #Atten: 30 dB DET|P M
Mkr1 2.402 0 GHz
Ref Offset 1.41 dB
I?_?J daidv_Ref 20.00 dBm -6.699 dBm
10.0
om ’ -
-10.0
200 —
DL1 -26 BB dBm)|
-300
-40.0
500
-60.0 bR
700
Start 2.30600 GHz Stop 2.40600 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts)
N f 2.402 0 GHz -6.699 dBm
2 N f 2.400 0 GHz -48.976 dBm
3 N f 2.400 0 GHz -48.976 dBm
4 N f 2.399 5 GHz -47.053 dBm
5 E
6
7
8
9
10 I
11 -
A n | ¢
I\EE STATUS!
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Band Edge NVNT BLE 1M 2480MHz Ant1 Ref

E Keysight Spectrum Analyzer - Swept SA @lﬁl@
RL [ RF [soe ac | | | SENSE:INT]| | | 07:49:23 AM Nov 07, 2024
[Center Freq 2.480000000 GHz - Avg Type: Log-Pwr TRACE[1 5 6
PNO: Wide -»— T1rig: Free Run Avg|Hold: 100/100 TYPEIM q
IFGain:Low #Atten: 30 dB DET|P
Mkr1 2.480 264 GHz
Ref Offset 1.41 dB
10cB/civ  Ref 20.00 dBm -5.785 dBm
HILog
10.0
0.00 .
00 iy
200
300
-40.0
500
eno Y
700
Center 2.480000 GHz Span 8.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG‘ ‘STATUS%
Band Edge NVNT BLE 1M 2480MHz Ant1 Emission
s Keysight Spectrum Analyzer - Swept SA =
RL [ RF [soe ac | | | SENSE:INT]| | | 07:49:26 AM Nov 07, 2024
[Center Freq 2.526000000 GHz | - Avg Type: Log-Pwr TRACE[112345 6
PNO: Fast —»— Trig: Free Run Avg|Hold: 100/100 TYPE| MR
IFGain:Low #Atten: 30 dB DET|P MM
Mkr1 2.480 2 GHz
Ref Offset 1.41 dB
I?_?J daidv_Ref 20.00 dBm -5.231 dBm
10.0
nm ‘0
oo f—4
200
DL1 -25.79 dBim,
-300
-40.0 ———2
ool O
50,0 = e SV (U U N SIS S S U B, S A M S P 0O S i B S TSRTE S
700
Start 2.47600 GHz Stop 2.57600 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts)
N f 2.480 2 GHz -5.231 dBm
2 N f 2.483 5 GHz -50.326 dBm
3 N f 2.500 0 GHz -60.727 dBm
4 N f 2.483 6 GHz -49.844 dBm
5 E
6
7
8
9
10 I
11 -
A n | ¢
I\EE STATUS%
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6.Conducted RF Spurious Emission

BLE 1M 2402 -35.84 -20 Pass
BLE 1M 2440 -39.05 -20 Pass
BLE 1M 2480 -40.39 -20 Pass
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Test Graphs

Tx. Spurious NVNT BLE 1M 2402MHz Ant1 Ref

E e GhT Srett T A Sere SWeptoAl T & ]
RL [ RF [soe ac | | | SENSE:INT]| | | 07:46:13 AM Nov 07, 2024
[Center Freq 2.402000000 GHz . Avg Type: Log-Pwr TRACE[1[2 345 6
PNO: Wide -»— T1rig: Free Run Avg|Hold: 100/100 TYPE| MR
IFGain:Low #Atten: 20 dB DET|P NN A
Mkr1 2.402 237 0 GHz
Ref Offset 1.41 dB
10 deidiv - Ref 11.41 dBm -6.918 dBm
HILog
1.41
659 .
188
B
3E
485
E36
685
785
Center 2.4020000 GHz Span 1.500 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG‘ ‘STATUS%
Tx. Spurious NVNT BLE 1M 2402MHz Ant1 Emission
I Ky ight Spectrum Anakyser SWeptSA T & ]
RL [ RF [soe ac | | | SENSE:INT]| | | 07:46:43 AM Nov 07, 2024
[Center Freq 13.265000000 GHz | - Avg Type: Log-Pwr TRACE[1[2 345 6
PNO: Fast —»— Trig: Free Run Avg|Hold: 10110 TYPE|MY g
IFGain:Low #Atten: 20 dB DET|P NN A
Mkr1 2.401 7 GHz
Ref Offset 1.41 dB
Im;ﬁsmw Ref 11.41 dBm -7.445 dBm
y I
1.41 ’
853 >
186
DL1 -26.92 dBm|
288
-3EE . L
485 - -
|ofy [
886 I
78 Ei -
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (30001 pts

N f 24017 GHz -7.445 dBm

2 N f 3.202 9 GHz -42.765 dBm

3 N f 4.804 3 GHz -58.689 dBm

4 N f 7.206 0 GHz -65.911 dBm

5 N f 9.463 9 GHz -67.048 dBm E

6

7

8

9
10 |
1 -
< . 'L

IMSG STATUS!
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Tx. Spurious NVNT BLE 1M 2440MHz Ant1 Ref

E Keysight Spectrum Analyzer - Swept SA e ]
RL [ RF [soe ac | | | SENSE:INT]| | | 07:47:47 AM Nov 07, 2024
[Center Freq 2.440000000 GHz - Avg Type: Log-Pwr TRACE[ 56
PNO: Wide -»— T1rig: Free Run Avg|Hold: 100/100 TYPEIM 4
IFGain:Low #Atten: 20 dB DeT|P
Mkr1 2.440 237 0 GHz
Ref Offset 1.41 dB
10 deidiv - Ref 11.41 dBm -5.910 dBm
HILog
1.41 "
.59 A Y
185
286 |
3B
485
ERB
686
78E
Center 2.4400000 GHz Span 1.500 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG‘ ‘STATUS%
Tx. Spurious NVNT BLE 1M 2440MHz Ant1 Emission
. Keysight Spectrum Analyzer - Swept SA E=RE
RL [ RF [soe ac | | | SENSE:INT]| | | 07:48:16 AM Nov 07, 2024
[Center Freq 13.265000000 GHz | - Avg Type: Log-Pwr TRACE[1[2 345 6
PNO: Fast —»— Trig: Free Run Avg|Hold: 10110 TYPE| M WAV
IFGain:Low #Atten: 20 dB DET|P MM
Mkr1 2.439 7 GHz
Ref Offset 1.41 dB
Im;ﬁsmw Ref 11.41 dBm -6.001 dBm
g T
141 1
-8.59 ’
186
DL1 -25.91 dBm|
-28E
3EE
486
86
686 b
786 i
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (30001 pts

[ %X ] v | FUcon [ Fvcronwon

N f 24397 GHz -6.001 dBm

2 N f 3.253 2 GHz -44.970 dBm

3 N f 4.880 2 GHz -58.313 dBm

4 N f 7.320 7 GHz -66.128 dBm

5 N f 9.603 3 GHz -66.866 dBm =

6

7

8

9
10 |
1" -
< . 'L

MsG s‘m‘rus%
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Tx. Spurious NVNT BLE 1M 2480MHz Ant1 Ref

E Keysight Spectrum Analyzer - Swept SA T e e
RL [ RF [soe ac | | | SENSE:INT]| | | 07:49:32 AM Nov 07, 2024
[Center Freq 2.480000000 GHz - Avg Type: Log-Pwr TRACE[1 5 6
PNO: Wide -»— T1rig: Free Run Avg|Hold: 100/100 TYPEIM q
IFGain:Low #Atten: 20 dB DET|P
Mkr1 2.480 246 0 GHz
Ref Offset 1.41 dB
108y Ref 11.41 dBm -5.802 dBm
HILog
1.41 y
659 2
185
o] — Sk Y
386
-48.5
EBE
8.6
7EE
Center 2.4800000 GHz Span 1.500 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG‘ ‘STATUS%
Tx. Spurious NVNT BLE 1M 2480MHz Ant1 Emission
s Keysight Spectrum Analyzer - Swept SA T e e
RL [ RF [soe ac | | | SENSE:INT]| | | 07:50:02 AM Nov 07, 2024
[Center Freq 13.265000000 GHz | - Avg Type: Log-Pwr TRACE[112345 6
PNO: Fast —»— Trig: Free Run Avg|Hold: 10110 TYPE| M WAV
IFGain:Low #Atten: 20 dB DET|P N1
Mkr1 2.480 2 GHz
Ref Offset 1.41 dB
Iﬂ%i’s’di" Ref 11.41 dBm -5.771 dBm
g T
1.41 ’
-8.59
186
DL1 -25.80 dBm|
288
-386
-48.6
5B
B85 b
786 i" -
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (30001 pts
N f 2.480 2 GHz -5.771 dBm
2 N f 3.307 0 GHz -46.191 dBm
3 N f 4.959 6 GHz -59.354 dBm
4 N f 7.560 7 GHz -67.206 dBm
5 N f 10.116 1 GHz -67.106 dBm E
6
7
8
9
10 I
11 -
A n | ¢
I\EE STATUS%
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