5.1.1 Antenna Port Conducted Emissions — RF Output Power

CONNECTIVITY

Operator Anthony Smith QA Adam Alger
Temperature | 20.7°C R.H. % 29.4%
Test Date 3/9/2023 Location Conducted RF Bench
. FCC 15.247
Requirement RSS-247 Method ANSI C63.10
Limits: <30dBm
Test Parameters
Frequency | 2400-2483.5 MHz Setup Conducted
RBW 3 MHz VBW 50 MHz
Detector(s) | Peak Settings Trace Max Hold
Instrumentation
As: e Description Manufacturer Model # Serial # Date Due Date Status
96’3'1%3 Cable Akl lsrz’stems' SAC-26G-1 388 6/13/2023 6/12/2024 Veﬁ;g;ﬁon
%5587 Analyzer - Spectrum Agilent N9010A MY53400296 4/11/2023 4/11/2024 Ca’;gﬂ;’ﬁon
EUT Parameters
Input Power 12VDC Mode BLE — 125k, 500k, 1M, 2M
Frequency | > 5440, 2480 Channel | 37,17, 39
(MHz)
Transmit Power 7
Setting
Company: Laird Connectivity Name: BL654
Report: TR3664A BL654 Page 9 of 27 Model: BL654

Quote: NBO-12-2022-005678

Serial: Engineering Sample




Data
Table

CONNECTIVITY

37 1M 7.1 30.0 22.9
17 1M 7.2 30.0 22.8
39 1M 7.4 30.0 22.6
37 2M 7.0 30.0 23.0
17 2M 7.2 30.0 22.8
39 2M 7.4 30.0 22.6
37 125k 7.0 30.0 23.0
17 125k 7.2 30.0 22.8
39 125k 7.4 30.0 22.6
37 500k 7.0 30.0 23.0
17 500k 7.2 30.0 22.8
39 500k 7.4 30.0 22.6

Company: Laird Connectivity Name: BL654

Report: TR3664A BL654 Page 10 of 27 Model: BL654

Quote: NBO-12-2022-005678

Serial: Engineering Sample



Plots

CONNECTIVITY

“Agplers Specirum Ansbytes - Swept SA

Marker 1 2.402020000000 GHz
¥ Culn Low __ Atten

Trig: Free Run
2048

Ref 20.00 dBm

Center 2.402000 GHz
#Res BW 3.0 MHz

juss i Alignment C

#VBW 50 MHz

npleted

Avg Type: Log-Pwr
AvgiHold: 100100
Ext Gain: -10.00 4B

Span 10.00 MHz
Sweep 1.000 ms (1001 pts)

“Aglert Spectnam Ansye - Smept SA

Marker 1 2.401620000000 GHz
PNO:
IF Gain

Ref 20.00 dBm

Center 2.402000 GHz
#Res BW 3.0 MHz

Avg Type: Log-Pwr
AvgiHold: 100100
Ext Gain: -10.00 4B

Mkr1 2.4

e Trig: Free Run
“ Atten: 20 4B

Span 10.00 MHz
Sweep 1.000 ms (1001 pts)

#VBW 50 MHz

1M Ch 37

2M Ch 37

Aplent Spectrum Rndlyio - Smept S5

Marker 1 2.401910000000 GHz
RO T

IF Goin:

ey Trig: Free Run
Atten: 20 4B

Ref 20.00 dBm

Center 2.402000 GHz

#Res BW 3.0 MHz #VBW 50 MHz

Avg Type: Log-Pwr
AvgiHold: 1001100
Ext Gain: -10.00 4B

401 91 GHz

987 dBm

Span 10.00 MHz
Sweep 1.000 ms (1001 pts)

“Aglert Spectnam Anslyte - Smept SA

Ref 20.00 dBm

Center 2.402000 GHz
#Res BW 3.0 MHz

Avg Type: Log-Pwr
AvgiHold: 1001100
Ext Gain: -10.00 4B

e Trig: Free Run
Atten: 20 4B

Span 10.00 MHz

#VBW 50 MHz Sweep 1.000 ms (1001 pts),

125k Ch 37

500k Ch 37

plert Spectnm Ansyze - Smept SA

Marker 1 2.439860000000 GHz
PNO: Fast
1§ Gain-Low

Atten: 20 4B

Ref 20.00 dBm

Center 2.440000 GHz

#Res BW 3.0 MHz #VBW 50 MHz

Trig: Free Run

Avg Type: Log-Pwr
AvgiHold: 100100
Ext Gain: -10.00 B

Span 10.00 MHz
Sweep 1.000 ms (1001 pts)|

“Agilers Spectnm Anslyzer - Smegt S5

Marker 1 2.439580000000 GHz
PNO:
IF Gain:

Ref 20.00 dBm

Center 2.440000 GHz
#Res BW 3.0 MHz

Avg Type: Log-Pwr
AvglHold: 1001100
Ext Gain: -10.00 4B

rost e Trig: Free Run
Atten: 20 B

Span 10.00 MHz

#VBW 50 MHz Sweep 1.000 ms (1001 pts)
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‘Agrlrt Spectrum Anshee - Swept 4

Marker 1 2.439730000000 GHz Avg Type: Log-Pwr
TNO Tast - Trig: Free Run AvglHold: 1001100
IF Gain:Low Atten: 20 9B Ext Gain: -10.00 48

Ref 20.00 dBm

Center 2.440000 GHz ) Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)

CONNECTIVITY
>

‘Agint Spectrum Anyter - St SA

Trig: Free Run AvglHold: 100/100

Marker 1 2.440060000000 GHz Avg Type: Log-Pur
L Kagd Atten: 20 dB Ext Gain: -10.00 dB

Mkr1 2.440 06 GHz
Ref 20.00 dBm 34 dBm

Center 2.440000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)

125k Ch 17

500k Ch 17

‘Agilnt Spectrum Anshyzer - Swwpt 1A

Marker 1 2.479810000000 GHz Avg Type: Log-Pwr
PNO: Fast ~»- 17ig: FreeRun Avg|Hold: 100/100
wLow _ Atten: 20 4B Ext Gain: -10.00 6B

Ref 20.00 dBm

Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)

Agiert Spectrum Ansbyie - et A

Marker 1 2.480420000000 GHz Avg Type: Log-Pwr
TNO Tast —o- Trig: Free Run AvglHold: 1001100

1f Gain-Low Atten: 20 4B Ext Gain: -10.00 dB.

Ref 20.00 dBm

Center 2.480000 GHz ‘Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)

1M Ch 39

2M Ch 39

‘Agihent Spectrum Ansyrer - Seept SA

Avg Type: Log-Pwr
™ Trig: Free Run AvglHold: 100/100
Atten: 20 48 Ext Gain: -10.00 4B

Ref 20.00 dBm

Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)

‘Agiert Spectrum Ansbyze - Swegh A

Marker 1 2.479850000000 GHz Avg Type: Log-Pwr
NG Tast —o- Trig: Free Run AvgiHold: 100100
¥ Gain-Low Atten: 20 4B Ext Gain: -10.00 4B

Ref 20.00 dBm

Center 2.480000 GHz Span 10.00 MHz

#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)

125k Ch 39

500k Ch 39

Company: Laird Connectivity
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Laird

CONNECTIVITY
5.1.2 Antenna Port Conducted Emissions — Emissions in Restricted Frequency Bands

Operator Anthony Smith QA Adam Alger
Temperature | 22.2°C R.H. % 21.2%
Test Date 3/20/2023 Location Bench
) FCC 15.247 ANSI C63.10 § 11.12.2
Reguirement RSS-247 e e Cabinet Radiation method
Limits:
30-88 40.0 - -
88-216 43.5 - -
216-960 46.0 - -
960-1000 54.0 - -
1000-25000 - 54.0 74.0

Test Parameters

Frequency | 1-25GHz Setup Conducted

RBW 1 MHz VBW 3 MHz

Peak — Max Hold
Average — Trace Average

Detector(s) | Peak, Average Settings

Instrumentation

As: & Description Manufacturer Model # Serial # Date Due Date Status

AA A.H. Systems, Active
960172 Cable e, SAC-26G-1 387 6/13/2023 6/12/2024 Verification
965587 Analyzer - Spectrum Agilent N9010A MY53400296 4/11/2023 4/11/2024 Ca'%ﬁtrl;lﬁon

EUT Parameters

Input Power | 12VDC Mode BLE — Packet Length 255

Frequenc

QUENCY | 5402, 2440, 2480 Channel | 37,17, 39
(MHz)
Data Rate 1M, 2M (Worst Case Rates)

Company: Laird Connectivity Name: BL654
Report: TR3664A BL654 Page 13 of 27 Model: BL654
Quote: NBO-12-2022-005678 Serial: Engineering Sample



Data
Table

Laird

T

CONNECTIVITY

2.137

2.5

85.5

468

0.7

1.078

1.875

57.5

928

2.4

1M/Low 2378.04 =521 3.1 -49.0 -21.2 27.8
2M/Low 2388.9 -49.8 3.1 -46.7 -21.2 25.5
1M/High 2483.5 -37.9 3.1 -34.8 -21.2 13.6
2M/High 2483.5 -36.4 3.1 -33.3 -21.2 12.1
1M/Low 2346.1 -59.5 3.1 0.7 -55.7 -41.2 14.5
1M/Mid 2383.9 -58.7 3.1 0.7 -54.9 -41.2 13.7
1M/High 2352.1 -58.9 3.1 0.7 -55.1 -41.2 13.9
2M/Low 2389.9 -61.6 3.1 2.4 -56.1 -41.2 14.9
2M/Mid 2384.2 -60.2 3.1 2.4 -54.7 -41.2 13.5
2M/High 2351.8 -61.4 3 2.4 -55.9 -41.2 14.7
1M/Low 2497.9 -58.9 3.1 0.7 -55.1 -41.2 13.9
1M/Mid 2496.2 -58.3 3.1 0.7 -54.5 -41.2 13.3
1M/High 2483.5 -50.9 3.1 0.7 -47.1 -41.2 5.9
2M/Low 2497.8 -61.2 3.1 2.4 -55.7 -41.2 14.5
2M/Mid 2495.9 -60.1 3.1 2.4 -54.6 -41.2 13.4
2M/High 2483.5 -48.2 3.1 2.4 -42.7 -41.2 1.5

Company: Laird Connectivity Name: BL654

Report: TR3664A BL654 Page 14 of 27 Model: BL654

Quote: NBO-12-2022-005678

Serial: Engineering Sample




CONNECTIVITY

Spurious

Peak

1M/Low 4803.3 -43.8 3.1 -40.7 -21.2 19.5
1M/Mid 7320.4 -45.9 3.1 -42.8 -21.2 21.6
1M/High 7441.2 -46.6 3.1 -43.5 -21.2 22.3
2M/Low 4804.8 -43.8 3.1 -40.7 -21.2 19.5
2M/Mid 7318.9 -46.0 3.1 -42.9 -21.2 21.7
2M/High 7441.9 -46.9 3.1 -43.8 -21.2 22.6
1M/Low 4804.3 -47.5 3.1 0.7 -43.7 -41.2 2.5
1M/Mid 7319.4 -50.9 3.1 0.7 -47.1 -41.2 5.9
1M/High 7440.9 -51.6 3.1 0.7 -47.8 -41.2 6.6
2M/Low 4803.9 -51.1 3.1 2.4 -45.6 -41.2 4.4
2M/Mid 7319.0 -53.9 3.1 2.4 -48.4 -41.2 7.2
2M/High 7441.7 -54.1 3.1 2.4 -48.6 -41.2 7.4
Company: Laird Connectivity Name: BL654
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Plots

1M Peak — Worst Case 1-25 GHz, no change in 30-1000 MHz

CONNECTIVITY

Aqlert Spectrum Aralyzer - Sept 5

Marker 1 2.273755458515 GHz Avg Type: Log-Pwr
PNO: Trig: Free Run Avg|Hold: 100100

Fast ~>=
IF Gain:Low Atten: 1048 Ext Gain: -10.00 48

Ref 10.00 dBm

Start 1.0000 GHz Stop 2.3100 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.000 ms (30000 pts)

“Agiert Spactram Anslyte - Swept SA

Avg Type: Log-Pwr
Trig: Free Run AvgiHoid: 100/100
Ext Gain: -10.00 4B

Ref 10,00 dBm

Start 2.31000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep

Stop 2.39000 GHz
2.000 ms (30000 pts)

1-2.31 GHz
Low

2.31-2.39 GHz
Low

‘Agihre Spactium Ansbyie - Swept 53

Marker 1 2.497680022667 GHz Avg Type: Log-Pwr
T e Trig: Fres Run AvgHold: 1001100
{Gainton | Atten: 108 Ext Gain: -10.00 48

Ref 10.00 dBm

Start 2483500 GHz Stop 2.500000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.000 ms (30000 pts)|

“Agilers Spactrum Analyter - Soept A

Marker 14.803326777559 GHz Avg Type: Log-Pwr
PNO: Tast ~o= Trig: Free Run AvglHold: 1001100
(s Low __ Attan: 10 4B Ext Gain: -10.00 3B

Ref 10.00 dBm

Start 2.50 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep

Stop 25.00 GHz
38.00 ms (30000 pts)

2.4835-2.5 GHz
Low

2.5-25 GHz
Low

[y —rry e

Marker 1 2.252008733624 GHz Avg Type: Log-Pwr
PNO: Fast ~>= Trig: Free Run AvglHold: 1001100
IF Gain:Low Atten: 10 d8 Ext Gain: -10.00 4B

Ref 10,00 dBm

Start 1.0000 GHz Stop 2.3100 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.000 ms (30000 pts)

Agierd Spectnum Anslyzer - Swept S5

Marker 1 2.384074469149 GHz Avg Type: Log-Pwr
)

NO: Fast

Trig: Free Run AvglHold: 100/100

1FGain:Low Atten: 10 4B Ext Gain: -10.00 4B

Ref 10.00 dBm

Start 2.31000 GHz

Stop 2.39000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.000 ms (30000 pts)|

1-2.31 GHz
Mid

2.31-2.39 GHz
Mid

Company: Laird Connectivity
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CONNECTIVITY

‘Aglre Spectium Ansbyre - Swept 53 Agilrs Spectrum Analyter - gt SA >

Marker 1 2495691156372 GHz Avg Type: Log-Pwr
» Trig: Free Run AvglHold: 1001100

Marker 17.320410680356 GHz Avg Type: Log-Pur
m,mwnm " Atten: 10 4B Ext Gain: -10.00 dB st e

W Trig: Free Run AvglHold:>1001100
¥ Goin Atten: 10 4B Ext Gain: 10.00 dB
Mkr1 7.3

Ref 10.00 dBm Ref 10.00 dBm

Start 2.50 GHz Stop 25.00 GHz |
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 38.00 ms (30000 pts))

Start 2.483500 GHz Stop 2.500000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.000 ms (30000 pts)

2.4835-2.5 GHz 2.5-25 GHz
Mid Mid

Agilert Spactnam Anslyzer - Sopt S5 B

‘Agierd Spactrum Anslys - Sept S5 =

Marker 1 2.352462748758 GHz Avg Type: Log-Pwr
et o Trig: Free Run AvglHold: 100/100

Marker 1 2.184628820961 GHz Avg Type: Log-Pwr
i 1F Gain:Low tten: 10 9B Ext Gain: -10.00 4B

Vst ~>= Trig: FreeRun Avg|Hold: 1001100
IF Gain:Low Atten: 10 dB Ext Gain: -10.00 dB
Mkr1

Ref 10.00 dBm Ref 10.00 dBm

P i i i i i\l

Start 2.31000 GHz Stop 2.39000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.000 ms (30000 pts)|

Start 1.0000 GHz Stop 2.3100 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.000 ms (30000 pts)

1-2.31 GHz 2.31-2.39 GHz
High High

Aglert Spacirum Aralyte - otpt SA 3 AglartSpectrum Aralyr - soapt &

Marker 1 7.441164705490 GHz Avg Type: Log-Pwr
=== Trig: Free Run AvglHold: 92/100
Atten: 10 9B Ext Gain: -10.00 9B

Mkr1

Marker 1 2.483500000000 GHz Avg Type: Log-Pwr
o= Trig: Free Run AvglHold: 1001100
Atten: 10 4B Ext Gain: -10.00 6B

Ref 10.00 dBm Ref 10.00 dBm

Start 2483500 GHz Stop 2.500000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.000 ms (30000 pts))

Start 2.50 GHz Stop 25.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 38.00 ms (30000 pts))

2.4835-2.5 GHz 2.5-25 GHz
High High

Company: Laird Connectivity Name: BL654
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CONNECTIVITY

1M Average - Worst Case 1-25 GHz, no change in 30-1000 MHz

“Agihnt Spectrum Andlyte - Swept SA =

Avg Type: RMS
AvglHold: 1001100
Ext Gain: 10.00 d8

Mkr1

Trig: Free Run

Marker 12.274148471616 GHz
\“‘ Atten: 10 dB

0: Fast -

Ref 10.00 dBm

: M&UM

Start 1.0000 GHz
#Res BW 1.0 MHz

usc

Stop 2.3100 GHz

#VBW 3.0 MHZz* Sweep 2.000 ms (30000 pts)|

“Agient Spectrum Anyter - Smept A o

Marker 1 2.346134537818 GHz Avg Type: RMS
;

Start 2.31000 GHz
#Res BW 1.0 MHz

Trig: Free Run
Atten: 10 4B

AvgiHold: 1001100
Ext Gain: -10.00 9B

PNO: Fast >
1F Gain:Low

Ref 10.00 dBm

1

'
LA A M N A N

‘Stop 2.39000 GHz
Sweep 2.000 ms (30000 pts)|

#VBW 3.0 MHz*

1-2.31 GHz
Low

2.31-2.39 GHz
Low

Kghent Spectrm Acalyser - Soept S5 Tl

Avg Type: RMS
AvgiHold: 100100
Ext Gain: -10.00 dB.

Mkr1 2

Trig: Free Run
Atten: 10 dB

Ref 10,00 dBm

WMM/‘\-—

Start 2.483500 GHz
#Res BW 1.0 MHz

Stop 2.500000 GHz

#VBW 3.0 MHZ* Sweep 2.000 ms (30000 pts)|

Marker 1 4.804293476449 GHz

Start 2.500 GHz
#Res BW 1.0 MHz

KgtentSpectm Ayzes Soept T

Avg Type: RMS
AvgiHold: 1001100
Ext Gain: -10.00 dB

Mkr1 4.804 3 GHz
Ref 10,00 dBm 03 dBm

PO Tast o+ Trig: FreeRun

IF Gain:Low Atten: 10 4B

Stop 14.000 GHz

#VBW 3.0 MHZ* Sweep 20.00 ms (30000 pts)

2.4835-2.5 GHz
Low

2.5-14 GHz
Low

Avg Type: RMS
AvgiHold: 100100
Ext Gain: 10.00 6B

Marker 1 24.847094903163 GHz
PNO: T ast
IF Gain:Low

¥ Trig: Free Run
Atten: 10 dB

Ref 10.00 dBm

Start 14.000 GHz
#Res BW 1.0 MHz

Stop 25.000 GHz
Sweep 20.00 ms (30000 pts)

#VBW 3.0 MHz*

Marker 1 2.248384279476 GHz
P

Start 1.0000 GHz
#Res BW 1.0 MHz

St et Aoy Seept =

Avg Type: RMS
AvglHold: 100100
Ext Gain: 10.00 dB.

™ Trig: Free Run
Atten: 10 4B

PNO: I o9t
F Galn Lo

Ref 10.00 dBm

N

Stop 2.3100 GHz

#VBW 3.0 MHz* Sweep 2.000 ms (30000 pts)|

14-25 GHz
Low

1-2.31 GHz
Mid
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