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CONNECTIVITY
Laird Connectivity Test Services in Review

The Laird Connectivity LLC laboratory located at W66 N220 Commerce Court Cedarburg, Wisconsin, 53012
USA is recognized through the following organizations:

®a

lACCREDITEDI

TESTING CERT #1255.01

A2LA — American Association for Laboratory Accreditation

Accreditation based on ISO/IEC 17025:2017 with Electrical (EMC) Scope
A2LA Certificate Number: 1255.01

Scope of accreditation includes all test methods listed herein unless otherwise noted

C

Federal Communications Commission (FCC) — USA

Accredited Test Firm Registration Number: 953492

Recognition of two 3 meter Semi-Anechoic Chambers

I * Government
of Canada
Innovation, Science and Economic Development Canada

Accredited U.S. Identification Number: US0218

Recognition of two 3 meter Semi-Anechoic Chambers
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1 TEST REPORT SUMMARY

During 8/10/2020 — 2/12/2021 the Equipment Under Test (EUT), RM024, as provided by Laird
Connectivity was tested to the following requirements:

FCC: 15.247 (a)(1) Channel Separation, Number of Hopping )
. . FHSS ANSI C63.10 Compliant
IC: RSS-247 5.1 frequencies, Time of Occupancy
FCC: 2.1049
Occupied Bandwidth Reported ANSI C63.10 Reported
IC: RSS-GEN 6.7
FCC: 15.247 (b)(1) _
Maximum Conducted Output Power 30 dBm ANSI C63.10 Compliant
IC: RSS-247 5.4 (b)
FCC: 15.247 (d RF Spuri Emissi t the Ti itt .
(d) purious Emissions at the Transmitter . SR E el
IC: RSS-247 5.5 Antenna Terminal
FCC: 15.247 (d i Radiated Emissions in Restrict FCC 15.209
(d) Spurious Radiated Emissions in Restricted ANSI C63.10  Compliant
IC: RSS-GEN 8.10 Bands RSS-GEN 8.9
FCC: 2.1055 (d) . .
Frequency Stability Reported ANSI C63.10 Compliant
IC: RSS-GEN 6.11
FCC: 15.207 .
Conducted AC Mains Emissions Class B ANSI C63.10 Compliant
IC: RSS-GEN 8.8
Notice:

The results relate only to the item tested as configured and described in this report. Any additional
configurations, modes of operation, or modifications made to the equipment under test after the
specified test date(s) are at the decision of the client and may not apply to the data seen in this test report.

The decision rule for Pass / Fail assessment to the specification or standard listed in this test report has
been agreed upon by the client and laboratory to be as follows:

Emissions — Amplitude 2 dB below specified limit
Emissions — Frequency 1% less than the specification
Immunity Tested at specified level
Company: Laird Connectivity Name: RM024
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2 CLIENT INFORMATION

Company Name Laird Connectivity

Contact Person Jonathan Kaye

W66N220 Commerce Ct
Address
Cedarburg, W153012

2.1 Equipment Under Test (EUT) Information

The following information has been supplied by the client

Product Name RM024
Model Number RM024-510-C-30
Serial Number Engineering Samples

FCC ID: KQL-RM02410

FCC/ISED ID:
IC: 2268C-RM02410

2.2 Product Description

The RMO024 is a 2.4 GHz Frequency Hopping Spread Spectrum (FHSS) Wireless Module.

2.3 Modifications Incorporated for Compliance

None noted at time of test

2.4 Deviations and Exclusions from Test Specifications

None noted at time of test

2.5 Additional Information

The EUT is a module facilitated using a devkit (model: DVK-RM024-CE) powered by 120 VAC, 60
Hz. The Radio Apparatus houses a proprietary frequency hopping 2.4 GHz radio that operates
from 2404 — 2466.9 MHz. Unit tested in the low mid, and high channels as shown below, and in
the hopping mode as required for each test. Unit tested with a set of channels comprising 43
channels with 280kHz and 500 kHz data rates.

Low — 2404 MHz
Mid — 2435.5 MHz
High — 2466.9 MHz

Company: Laird Connectivity Name: RM024
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CONNECTIVITY
2.6 Antenna Information

This EUT was tested with a cabinet radiation method assuming a worst-case antenna gain of 2.0
dBi in accordance with FCC guidance.

The following antennas are to be used with this device:
Laird Connectivity MAF94045 - PCB Trace 2.0 dBi

2.7 Duty Cycle Correction

Per the manufacturer of the Radio Apparatus, this device features a duty cycle of 13% in its
normal operation. A duty cycle correction factor of 17.7 dB was used to adjust peak
measurements for compare against the average limits (Factor derived from Report 141212 for the

RMO024).
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3 REFERENCES

FCC Part 15 Title 47 - 2022 - -
ANSI C63.10 - 2013 - -
RSS-247 2 2017 - -
RSS-GEN 5 2014 2019 2021
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4 UNCERTAINTY SUMMARY

Using the guidance of the following publications the calculated measurement uncertainty represents an expanded
uncertainty expressed at approximately the 95 % confidence level, using a coverage factor of k = 2.

CISPR 16-4-1 Ed. 2 (2009-02)
CISPR 16-4-2 Ed. 2 (2011-06)
CISPR 32 Ed. 1(2012-01)
ANSI C63.23 2012
A2LA P103 February 4, 2016
A2LA P103c August 10, 2015
ETSI TR 100-028 V1.3.1(2001-03)

Radiated Emissions Biconical Antenna 5.0dB
Radiated Emissions Log Periodic Antenna 5.3dB
Radiated Emissions Horn Antenna 4.7 dB
AC Line Conducted Emissions Artificial Mains Network 3.4dB
Telecom Conducted Emissions Asymmetric Artificial Network 4.9 dB
Disturbance Power Emissions Absorbing Clamp 4.1dB
Radiated Immunity 3 Volts/meter 2.2dB
Conducted Immunity CDN/EM/BCI 2.4/3.5/3.4dB
EFT Burst/Surge Peak pulse voltage 164 volts
ESD Immunity 15 kV level 1377 Volts
. Pamameter  EIUCE  uC:
Radio Frequency, from FO 1x107 0.55x10
Occupied Channel Bandwidth 5% 2%
RF conducted Power (Power Meter) 1.5dB 1.2dB
RF conducted emissions (Spectrum Analyzer) 3.0dB 1.7 dB
All emissions, radiated 6.0dB 5.3dB
Temperature 1°C 0.65°C
Humidity 5% 29%
Supply voltages 3% 1%
Company: Laird Connectivity Name: RM024
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5 TEST DATA

Antenna Port Conducted Emissions

CONNECTIVITY

The direct measurement of emissions at the antenna port of the EUT is achieved by

use of a RF connection to a spectrum analyzer or power meter.

Description of
Measurement

The cable and attenuator factors are loaded into the analyzer or power meter
allowing for direct measurement readings without the need for further corrections.

Measurement (dBm) + Cable factor (dB) + External Attenuator (dB) = Corrected

Reading (dBm)

E’;?::Eﬁons Peak Corrected Reading (dBm) - Duty cycle correction factor (dB) + Ground
Reflection factor (dB, if applicable) = Average Corrected Reading (dBm)
Margin (dB) = Limit (dBm) — Corrected Reading (dBm)
Block Diagram

EUT

Company: Laird Connectivity
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5.1.1 Antenna Port Conducted Emissions

Operator Jon Dilley, Anthony Smith QA Shane Dock
Temperature | 22.6°C R.H. % 51.70%
Test Date 8/21/2020-1/15/2021 Location Conducted RF Bench
ANSI C63.10 Sections 6.8, 6.9,
Requirement | FCC Part 15.247 Method 7.8.2,7.8.3,7.8.4,7.8.5,7.8.6,
7.8.8
Limits:
>25 kHz or 20 dB 15 0.4 seconds per 17.2
Bandwidth second period
1 30
20 dBc
<100 ppm
Test Parameters
) RMO024 connected to Spectrum
Frequency 30-25000 MHz; 2400-2483.5 MHz Setup Analyzer via SMA cable.
Company: Laird Connectivity Name: RM024
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Instrumentation
|No.| Asset | Description Manuf acturer Model Serial Cal Date Cal Due Date | Equipment Status |
1 EE960087 Analyzer - Spectrum Agilent MNI010A MY 53400296 Ti14i2020 Ti14i2021 Active Calibration
2  AA 960143 Cable Gore EKD01D01048.0 5546519 12/9/2019 12/9/2020 Active V erification |
January, 2021 Testing
‘No | Asset | Description Manuf acturer Model Serial Cal Cate Cal Due Date | Equipment Status
1 AA 960143 Cable Gore EKD01D01048.0 5546519 12/9/2019 292021 Active V erification
2 EE9G50087 Analy zer - Spectrum Agilent NI010A MY 53400296 71412020 Ti14i2021 Active Calibration
EUT Parameters
Modulated Tx Mode
Input Power | 7.5 VDC Mode .
Hopping Mode
2404 MHz Low, Mid, High Channel tested.
Frequency | 2435.5 MHz Channel All channels active in Hopping
2466.9 MHz mode.
Notes EUT tested at both 280 kHz and 500 kHz data rates. Display lines on plots may not be
representative of test requirements
Data

Tables — 280 kHz

Low 0.6405 19.2
Mid 0.6405 19.2
High 0.6398 19.2

Low 854.0 831.6
Mid 811.6 817.6
High 868.7 857.0

Low 8.1 30.0 21.9
Mid 8.6 30.0 21.4
High 8.8 30.0 21.2

Company: Laird Connectivity
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2404.0 7.9 -12.1
2435.4 8.3 -11.7
2466.9 8.5 -11.5

2247.9 -44.8 -12.1 32.7

1714.9 -65.4 -12.1 533 Low
2560.0 -44.2 -12.1 321 Low
2716.0 -61.3 -12.1 49.2 Low
3054.0 -55.2 -12.1 43.1 Low
4807.8 -54.1 -12.1 42.0 Low
5496.4 -60.6 -12.1 48.5 Low
1720.5 -67.2 -11.7 55.5 Mid
2279.5 -50.2 -11.7 38.5 Mid
2513.5 -51.1 -11.7 394 Mid
3085.5 -54.7 -11.7 43.0 Mid
4871.1 -55.7 -11.7 44.0 Mid
5508.1 -61.6 -11.7 49.9 Mid
2623.0 -51.8 -11.5 40.3 High
3103.8 -55.2 -11.5 43.7 High
4933.6 -54.6 -11.5 43.1 High
5505.9 -63.4 -11.5 51.9 High
1817.0 -52.3 -11.5 40.8 High
2492.8 -46.6 -11.5 35.1 High
2310.9 -48.8 -11.5 37.3 High
23779 -52.3 -11.5 40.8 Low
2484.5 -49.7 -11.5 38.2 Low
2488.5 -47.9 -12.1 35.8 Hopping
2388.4 -51.0 -12.1 38.9 Hopping

2403978391 2403983008 2403981991 4617

Low

Mid

2435442173 2435439390 2435441340 2783

High

2466899342 2466901942 2466898625 3317
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Data
Tables — 500 kHz

Low 0.4246 37.902 16.1
Mid 0.4263 37.902 16.2
High 0.4255 37.902 16.1
Low 1343.0 1090.5

Mid 1355.0 1100.1

High 1210.0 1167.1

Low 8.1 30.0 21.9
Mid 8.6 30.0 21.4
High 8.8 30.0 21.2
2404.1 8.0 -12.0
2435.6 8.5 -11.5
2467.01 8.6 -11.4
Company: Laird Connectivity Name: RM024
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2248.0 -46.3 -12.0 34.3 Low
2279.6 -52.3 -11.5 40.8 Mid
1816.8 -55.8 -11.4 44.4 High
2545.0 -51.5 -11.4 40.1 High
3103.8 -55.6 -11.4 44.2 High
4933.6 -58.4 -11.4 47.0 High
2513.5 -51.2 -11.5 39.7 Mid
3072.3 -54.5 -11.5 43.0 Mid
4870.6 -56.4 -11.5 44.9 Mid
2560.0 -46.2 -12.0 34.2 Low
3054.0 -57.7 -12.0 45.7 Low
4807.8 -56.7 -12.0 44.7 Low
5506.1 -56.9 -12.0 44.9 Low
2378.0 -51.8 -12.0 39.8 Low
2310.8 -48.5 -11.4 37.1 High
2310.9 -51.1 -12.0 39.1 Hopping
2485.3 -47.3 -12.0 35.3 Hopping
2492.8 -46.8 -11.4 35.4 High
2483.6 -49.6 -12.0 37.6 Low
2400.0 -44.1 -12.0 32.1 Low
2390.0 -52.6 -12.0 40.6 Hopping
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Plots — 280 kHz (Worst Case Shown)
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B
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[ Keysight Spectrum Analyzer - Occupied BW.
& 1500 AC

ALTGN AUTO_[06:27:
Radio Std: None

Cen!el:Freq. 2.404000000 GHz
i Avg|Hold:>10/10
Ext Gain: -10.00dB  Radio Device: BTS
MKr1 2.4040571 GHZ]
-32.492 dBm

VBW 82.000 kHz

o
PREAMP #FGain:Low

Ref -10.00 dBm

Pt

Lenenate Y

Span 3.000 MHz|
Sweep 4 ms|

Center 2.404000 GHz

H#Res BW 27 kHz #VBW 82 kHz

Occupied Bandwidth Total Power -25.1 dBm
831.58 kHz
-13.070 kHz

854.0 kHz

% of OBW Power 99.00 %
xdB -20.00 dB

Transmit Freq Error
x dB Bandwidth

STATUS

g|

—

[ Keyight Spectum Analyzer- Occupied BW T o )
i ALTGN AUTO_ o

Center Freq: 2.435463700 GHz

EEETIS
Center Freq 2.435463700 GHz 2
G Trig: FreeRun Avg|Hold:>10110
Ext Gain: -10.00dB__ Radio Device: BTS

PREAMP #IFGain:Low __#Atten: 0 dB
Mkr1 2.4355151 GHZ]
-29.020 dBm|

Sio

Radio Std: None

Ref -10.00 dBm

Span 3.000 MHz|
Sweep 4 ms|

Center 2.435464 GHz
#Res BW 27 kHz

#VBW 82 kHz

Total Power ARY =]

Occupied Bandwidth
817.55 kHz
-15.681 kHz
811.6 kHz xdB

% of OBW Power 99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

g

STATUS

Low Channel

Mid Channel

CORREC

SENSEINT] A o [o6: 020
Center Freq: 2.466913100 GHz Radio Std: None

s
Center Freq 2.46! "
Trig: Free Run AvglHold:>10110
PREAMP. #Atten: 0 dB Ext Gain: -10.00dB__ Radio Device: BTS

Ref -10.00 dBm
=

Center 2.466913 GHz
#Res BW 27 kHz

Span 3.000 MHz|

#VBW 82 kHz Sweep 4 ms

Total Power

Occupied Bandwidth

857.02 kHz
-5.699 kHz
868.7 kHz xdB

% of OBW Power 99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

STATUS

&

—
[ Keyson Specrum Anabyzer - Occupied 81 e

High Channel
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[ Keysight Spectrum Anclyzer - Swept SA |
1 B ENSE:INT] ALGNAUTO_[0B:11:26
Avg Type: Log-Pwr =

[ Keysight Spectrum Anclyzer - Swept SA |
x RE_ 508 AC | CORREC ENSE:INT] ALTGN AUTO

. Avg Type: Log-Pwr
Marker 1 A 1.509476643 MHz Trig: Free Run oM er oS

PNO: Fast
PREAMP Atten: 26 dB Ext Gain: -10.00 dB

Marker 1 2.467111187040 o T AveHORE» 100100
PREAMP w " Atten: 26 dB. Ext Gain: -10.00 4B
Mkr1 2.467 111 2 GHz,

-24.742 dBm [ogeidiv_Ref -10.77 dBm

Start 2.40000 GHz Stop 2.48350 GHz Center 2.466200 GHz Span 4.000 MHz
#Res BW 470 kHz #VBW 1.3 MHz Sweep 2.000 ms (30000 pts) #Res BW 470 kHz #VBW 1.3 MHz Sweep 2.000 ms (30000 pts)
=5 7” staUs B s - sTaTUS B

43 Hopping Frequencies 1.5 MHz Frequency Separation

[ Keyson Specrum Anaiyaer - Swept S [ Keymon Specrum Anaiyaer - Swept S

¢ w5 SeT ’ % [s00 A A
et Marker 1 7.94216 s - Avg Type: Log-Pwi K S earch)
Trig: Video AvglHold: 111

Atten: 26 dB Ext Gain: -10.00 dB

S0e_AC ALTG
Marker 1 A 640.535 ps Avg Type: Log-Pwr
PNO: Fast ~>—

PREAMP FGain:Low
Mkr1 7.942 s| lExtReah

-31.407 dBm

PNO: Fast ~»— 11ig: Video Avg|Hold: 1/1
PREAMP (FGain:Low __Atten: 26 dB Ext Gain: -10.00 dB e ——
- 1
0.092 dB

Center 2. r3
Res BW 470 kHz #VBW 1.3 MHz Sweep 1.000 ms (30000 pts)| Res BW 470 kHz #VBW 1.3 MHz

usc usc sTaTUS

Low Channel Occupancy Time Low Channel over Observation Period

==
Next Pk Left
Marker Deltaj
I

[ Keysight Spectrum Analyzer - Swept SA. [ Keysight Spectrum Analyzer - Swept SA R
" <, S ac | comC Ao 05:26:37 At Ay g Sia i | o
Marker 1 A 640.534 ps Avg Type: Log-Pwr L
PNO: Fast —»= AvglHold: 1/1
PREAMP IFGain:Low Ext Gain: -10.00 dB

Marker 18.500265 S Avg Type Log-Pur
ig: Vi AvglHold: 1/1
Ext Gain: -10.00 dB
Mkr1 8.509

{9 dBiciv Ref -10.77 dBm -28.363 dBm

L e AR e R i B S ;

A2

Center 2435500000 GHz Span 0 Hz Center 2435500000 GHz P
Res BW 470 kHz #VBW 1.3 MHz Sweep 1.000 ms (30000 pts)) Res BW 470 kHz #VBW 1.3 MHz Sweep 17.20 s (30000 pts)|
Mid Channel Occupancy Time Mid Channel over Observation Period
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| Keysight Spectrum Anslyzer - Swept SA
7 R Ts10 Ac SENSEINT] GN AUTO
Avg Type: Log-Pwr

AvglHold: 111

Ext Gain: -10.00 dB

EEET [08:15:29 AM Aug 22, 2020
Marker 1 A 639.835 ps T
PREANP

Trig: Video

PNO: Fast —»—
IFGain:Low Atten: 26 dB

‘LL: aAEsuu Ref -10.77 dBm

T AP S

Center 2.466900000 GHz
Res BW 470 kHz #VBW 1.3 MHz Sweep 1.000 ms (30000 pts)

usc ‘sTATUS

==
Peak Search

[ Keysight Spectrum Analyzer - Swept SA

SENSEANT] GN AUTO
Avg Type: Log-Pwr

T06:21:20 A Aug22, 2020

Marker 1 4.53789 5
oreaup

PNO: Fast - Trig: Video
IFGainiLow _Atten: 26 dB
Mkr1 4.538 s

-24.612 dBm

‘LL: aAEsuu Ref -10.77 dBm

Center 2.466900000 GHz Span 0 Hz
Res BW 470 kHz #VBW 1.3 MHz Sweep 17.20 s (30000 pts)|

usc ‘sTATUS

High Channel Occupancy Time

High Channel over Observation Period

et sy e et o

SENSEIN ALIGN AUTO

/g Type: Log-Pwr
Avg[Hold:>100/100
Ext Gain: -10.00 dB.

Mkr1 2.403 968 58 GHz
8.1

1 [ _]s00 DC | CORREC 05:08:05PM
Marker 1 2.403968582286 GHz A

O Fast (g Trig: FreeRun
IFGain:Low

e
Atten: 20 dB

‘L dBidiv Ref 20.00 dBm

Center 2.404000 GHz Span 5.000 MHz
#Res BW 910 kHz #VBW 2.7 MHz Sweep 2.000 ms (30000 pts)|

usc STATUS

it sy e et o

i i Sevsen Aot aTo

g Type: Log-Pwr
‘Avg|Hold:>100/100
Ext -10.00 dB

| it RE Il DC CORREC

Marker 1 2.435460182006 GHz
i0: Fast ( Trig: Free Run

FGainiLow

e
Atten: 20 dB

10 deidiv - Ref 20.00 dBm
Log

Center 2.435419 GHz
#Res BW 910 kHz

Span 5.000 MHz
Sweep 2.000 ms (30000 pts)|

usc STATUS

#VBW 2.7 MHz

Low Channel

Mid Channel

et sy e et o

. %[5 oc ] coweC

Marker 1 2.466750996367 GHz
NG Fast a0
FGainiLow

SENSEIN ALIGN AUTO

05:05:27 M Sep 12,2020
Avg Type: Log-Pwr ~ce PN

Avg[Hold:>100/100
Ext Gain: -10.00 dB.

Mkr1 2.466 751 00 GHz
8.815 dBm

Trig: Free Run
Atten: 20 dB

‘L dBidiv Ref 20.00 dBm

Center 2.466904 GHz Span 5.000 MHz
#Res BW 910 kHz #VBW 2.7 MHz Sweep 2.000 ms (30000 pts)|

usc STATUS

[E=mE=n=
Peak Search

Next Pk Left|
Marker Delta|

Mkr—RefLvl

High Channel
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B Agtent Specirm Anyeer - SweptSh.

500 DC | CORREC
Marker 1 2.403918497283 GHz

PNO: Wide C

Center 2.404000 GHz
#Res BW 100 kHz #VBW 300 kHz

SENSEINT]

Avg Type: Log-Pwr

o | & fusa)

Peak Search

NO:Wide Ly Trig: Free Run Avg|Hold:>1001100
IFGain:Low Atten: 20 dB Ext Gain: -10.00 dB.
Mkr1 2.403 918 50 GHz m
7.864 dBm

Next Pk Right

Next Pk Left|
Marker Delta|

Mkr—RefLvl
Span 2.000 MHz m

Sweep 2.000 ms (30000 pts)|

sTATUS

B AgtentSpeciom Anber - Swept S

Ref -35.00 dBm

Start 30.0 MHz
#Res BW 100 kHz

usc

ALGNAUTO | 061117 M Sep 12
[

X 09 _DC
Marker 1 871.018033934 MHz Avg Type: Log-Pwr
Id:>100/100

PNO: Fast Cp) Avg]Hold:
IFGain:Low Aten: 6 dB Ext Gain: -10.00 dB

Mkr1 871.02 MHz
-74.009 dBm

Stop 1.0000 GHz
#VBW 300 kHz Sweep 94.00 ms (30000 pts)|

STATUS

o |5 o

Peak Search

=

Low Channel Reference

Low Channel 30-1000 MHz

B Agtent Specirm Anyeer - SweptSh.

R [500 DC | CORREC
Marker 1 2.247903930131 GHz
PN

SENSEINT]

(O Fast g Trig: Free Run

IFGain:Low

Ref -35.00 dBm

#VBW 300 kHz

X

1161  224790GHz|  -44.840 dBm|
n 171493 GHz 65.417 dBm.
)

FUNCTION | FUNCTIONWDTH| ___FURCTIONVALUE =

STATUS)

=
Stop 2.3100 GHz

Sweep 126.0 ms (30000 pts)

—

Peak Search

B gilent Spectrum Anshzer - Swept Sh
ilent Sp ot

DC
Marker 5 5.496349878329

Ref -35.00 dBm

SENSEINT] ALIGN AUTO
[ Avg Type: Log-Pwr

Fost G Avg|Hold:>1001100
IFGain:Low Ext

Stop 10.000 GHz
#VBW 300 kHz Sweep 718.0 ms (30000 pts)

X

¥ FUNCTION | FUNCTION WIDTH| ___FUNCTION VALUE.

[ 256000GHz|  44185dBm| |

iz Si36dem [ [

[ 305402GHz| 65207dBm[ | [

4 EEREE 4807 83 GHz 54004dBm[ | [

[ 549635GHz| 60847dBm[ | | |
———

Peak Search

Next Pk Right
Next Pk Left|

Marker Delta|
Mkr—RefLvl

—CF|
More|
10f2

=

'STATUS

Low Channel 1.0-2.31 GHz

Low Channel 2.5-10 GHz

~SweptSA
Sio oc T

500 CORREC
Marker 1 23.856461882063 GHz
PN

B Agient Specram Anabeer

Bidiv  Ref -35.00 dBm
Log

#VBW 300 kHz

g Type: LogPwr
Avg|Hold:>1001100
Ext Gain: 110,00 dB
Mkr1 23.856 5 GHZ]
-64.143 dBm)

Peak Search

Next Pk Right

Next Pk Left|

Stop 25.000 GHz
Sweep 1.434 s (30000 pts

‘sTATUS

Marker Delta|

Mkr—CF

B Agtent Specirm Anyeer - SweptSh.

Ref 20.00 dBm

Center 2435447 GHz
#Res BW 100 kHz

F [s00 D | G
Marker 1 2.435509350312 GHz

0 [ 06:49:18PM Sep12,2020
g Type: Log-Pwr
PNO: Wide Cp) Avg|Hold:>1001100
IFGain:Low Atten: 20 dB i

Mkr1 2.435 509 35 GHz
8.322 dBm

Span 2.000 MHz
#VBW 300 kHz Sweep 2.000 ms (30000 pts)|

sTATUS

o | & fusa)

Peak Search

Next Pk Left|

Marker Delta|
Mkr—RefLuvl

Low Channel 10-25 GHz

Mid Channel Reference
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CONNECTIVITY

o | & fusa)

Peak Search

B Agtent Specirm Anyeer - SweptSh.

SENSEINT]

Avg Type: Log-Pwr
AvglHold:>100100
Ext Gain: -10.00 dB

S00 DC | CORREC
Marker 1 788.920964032 MHz .
TRO: Fast Ly Trig: Free Run

IFGain:Low Atten: 6 dB
Mkr1 788.92 MHZ]

Ref -35.00 dBm -74.225 dBm

Next Pk Left|
Marker Delta|

Mkr—RefLvl

Stop 1.0000 GHz
#VBW 300 kHz Sweep 94.00 ms (30000 pts]

usc STATUS

85 Agilent Spectrum Analyzer - Swept SA
i C ALTGN
Avg Type: Log-Pwr
Avg|Hold:>1001100
Ext Gain: -10.00 dB

7 3 DC | CoRREC
Marker 2 1.720524017467 GHz
PNO:

Start 1.0000 GHz

#Res BW 100 kHz #VBW 300 kHz

NextPeak

)
Peak Search

=

VIR WODE TR SCL X v FUNCTION | FUNCTION WIDTH ___FUNCTONVALUE_ ~
1 KN 2279 48 GHz -50.225 dBm I R
2 NEREE] 1.72062 GHz 67237 dBm | I
I A A S
I A N S
I A N R -
= StATus

Mid Channel 30-1000 MHz

Mid Channel 1.0-2.31 GHz

(B Agtent Spctram Ara

! - 5 oc [ oo SENSENT]

Marker 4 5.508100270009 G Peak Search
PNO:

4 5. 10 GHZ]
-61.595 dBm

Next Pk Right
Next Pk Left|

Marker Delta|
Stop 10.000 GHz,
Sweep 718.0 ms (30000 pts)| INRamGAL

#VBW 300 kHz

FUNCTION _|_FUNCTIO

—CF|
: More|
10f2

= 'STATUS

B3 sgient Spectrum An:
4 [ & SENSEINT] ALIGN AUTO
Avg Type: Log-Pwr
Avg|Hold: 471100
Ext

DC_| _CoR

Marker 1 23.901963398780 Gl
PNO: Fast Cp)

IFGain:Low

FreeRun
Atten: 6 dB

Peak Search

Next Pk Right

Next Pk Left|
Marker Delta|

‘

#VBW 300 kHz Sweep 1.434 s (30000 pts)

usc ‘sTATUS

—CF|
Mkr—RefLvl
More|

10f2

Mid Channel 2.5-10 GHz

Mid Channel 10-25 GHz

B Agtent Specirm Anyeer - SweptSh.

o | & fusa)
SENSEINT] A

Avg Type: Log-Pwr Peak Search

Avg[Hold:>100/100 K
Ext Gain: -10.00 dB.
Mkr1 2.466 979 70 GHz| m
8.502 dBm

Marker 1 2.466979699323 GHz
I

Trig: Free Run
Atten: 20 dB

Ref 20.00 dBm

Marker Delta|
Mkr—RefLuvl
Span 2.000 MHz m

Sweep 2.000 ms (30000 pts)|

usc sTATUS

Center 2466902 GHz

#Res BW 100 kHz #VBW 300 kHz

B Agient Spectnam Anayze - Swept S
“ [ w ORREC Al AT

oc [ o
Marker 1 823.745124837 MHz Avg Type: Log-Pwr
& 001101

Mkr1 823.75 MHZ]
-74.433 dBm|

Stop 1.0000 GHz
#VBW 300 kHz Sweep 94.00 ms (30000 pts]

usc ‘sTATUS

Peak Search

Next Pk Right

Next Pk Left|
Marker Delta|

Mkr—CF|

Mkr—RefLvl

- -
1 of 2|

High Channel Reference

High Channel 30-1000 MHz
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gilent Spectrum Analyzer - Swept SA

' o oc | comec sevseT] Aot auTo P —
Marker 1 1.816986899563 GHz ‘Avg Type: LogrPwr eak Searcl

PNO: Fast Ly Trig: FreeRun AvglHold:>100100
IFGain:Low Atte dB Ext Gain: -10.00 dB

Mkr1 1.816 99 GHZ MextFoaic

Ref -35.00 dBm -52.325 dBm|
I ...
Next Pk Left
Marker Delta|
MKr—CF|

Stop 2.3100 GHz|
Sweep 126.0 ms (30000 pts)] INRet .

07:28:48PM Sep 12,

#Res BW 100 kHz #VBW 300 kHz

CONNECTIVITY
[ [

5w

B Agilent Spectrum Anshzer - Swept Sh
ilent Sp ot

T sensean] ALIGN AUTO | 07:25:51PM Sep 12,2020
el Peak Search

Avg Type: Lt

X 5 oc | G
Marker 4 5.505850195007 GHz og-Pwr
FreeRun 100/100

S— i)
IFGain:Low dB X
I X

Ref -35.00 dBm

Next Pk Right

Next Pk Left
Marker Delta|

Mkr—CF
Stop 10.000 GHz
R Ty s | Mkr—RefLvi

Start 2.500 GHz

Res BW 100 kHz #VBW 300 kHz

FUNCTION | FUNCTIONWIDTH| ___FUNCTIONVALUE__~

BN Agilent Spectrum Analyzer - Swept

X/ RF 500 DC | CORREC | SENSE:INT] Al uTo Peak S o

Marker 1 23.928464282143 GHz Avg Type: Log-Pwr Gl
Avg|Hold: 79/100

PNO: Fast reeRun gl
IFGain:Low : 6 dB Ext Gain: -10.00 dB
Mkr1 23.928 5 GHZ] m
-62.698 dBm)
Next Pk Right
Next Pk Left|
Marker Delta|

07:23:56PM Sep
TRAC

Ref -35.00 dBm

MKr—CF|
Mkr—RefLvi
Stop 25.000 GHz otz

Sweep 1.434 s (30000 pts

usc ‘sTATUS

Start 10.000 GHz

#Res BW 100 kHz #VBW 300 kHz

High Channel 10-25 GHz

Company: Laird Connectivity
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[f]  181699GHz| 62326dBm| | [ |8 gl N [1[f[  262300GHz| 5183%2dBm| | [ B m
I S A A N [1f[  310377GHz[ 66491dBm| | [}
EY N [1[f[  493368GHz[ 64601dBm| | [}
PU N [1[f[ 550586GHz| 63362dBm| | [ |
= ___— ° 5 ---_——_— °
High Channel 1.0-2.31 GHz High Channel 2.5-10 GHz
o) e )
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CONNECTIVITY

= eyt Spactrum Anslyse - gt G4 )

Marker 1 2.399540984699 GHz

TR0 Test o TG FreeRum
1 Galnct ow #Aten: 6 6B

Avg Type: LogPwr
AvgiHold:>100/100
Ext Gain: -10.00 68

Ref 10.23 dBm

g e i W:!

Start 2.31000 GHz
#Res BW 100 kHz

Stop 240000 GHz
Sweep 10,00 ms (30000 pts)|

#VBW 300 kHz

eyt g Ansher - Smept 14 =)
Marker 1 2.399945998200 GHz Avg Type: LogPwr
; Trig: Free Run AvgiHold:» 100100

r Ext Gain: -10.00 8

Ref 10.23 dBm

Start 2.31000 GHz
#Res BW 100 kHz

Stop 240000 GHz
Sweep 10,00 ms (30000 pts)|

#VBW 300 kHz

Low Channel LBE

B Agtent Specirm Anyeer - Swept Sh.

RF ][50 DC | CORREC
Marker 1 2.492824460815 GHz Peak Search
PNO:

: Avg Type: Log-Pwr Race[]
O: Fast Cy.) e
IFGain:Low d
Mkr1 2.492 824 5 GHz m
-46.609 dBm)

Ref -35.00 dBm

B
L L

Mkr—RefLvl
Stop 2.500000 GHz| ot

Sweep 2.000 ms (30000 pts

usc STATUS

Start 2.483500 GHz

#Res BW 100 kHz #VBW 300 kHz

Hopping LBE

B Agtent Specirm Anyeer - Swept S
g T 5

RF C | CORREC
Marker 1 2.488482066069 GHz
P

n:
Mkr1 2.488 482 1 GHZ]

Ref -35.00 dBm -47.938 dBm)

Start 2.483500 GHz
#Res BW 100 kHz

Stop 2.500000 GHz|
Sweep 2.000 ms (30000 pts

usc STATUS

#VBW 300 kHz

High Channel UBE

Hopping UBE
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Plots — 500 kHz (Worst Case Shown)

CONNECTIVITY

[ Keyight Spectrm Analyzer- Occupied BV
® Ts00 aC | CoRRec SEnsENT] ALIGN AUTO [06:13:39 AW Aug 22, 2020
Center Freq: 2.404000000 GHz Radio Std: None
G Trig: FreeRun
#Atten: 0 dB

VBW 120.00 kHz

PREAMP. #IFGain:Low

Mkr1 2.4039851 GHz]
2.831 dBm)|

Ref -10.00 dBm

Center 2.404000 GHz
#Res BW 39 kHz

Span 4.000 MHz|

#VBW 120 kHz Sweep 2.667 ms|

Occupied Bandwidth Total Power -24.1 dBm

1.0905 MHz
-2.451 kHz
1343MHz  xdB

% of OBW Power 99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

STATUS,

g

S

S

[ Keysight Spectrum Analyzer - Occupied BW
RE_ 1500 AC | CORREC SENSEANT] ALIGN AUTO | 06:13:39 AM Aug 2, 2020
Center Freq: 2.404000000 GHz Radio Std: None
G Trig: FreeRun Avg|Hold:>1010
#Atten: 0 dB Ext Gain: -10.00dB _Radio Device: BTS

VBW 120.00 kHz

PREAMP. #IFGain:Low

Mkr1 2.4039851 GHZ]
-32.831 dBm

Center 2.404000 GHz
#Res BW 39 kHz

Span 4.000 MHz|

#VBW 120 kHz Sweep 2.667 ms|

Occupied Bandwidth Total Power -24.1 dBm

1.0905 MHz
-2.451 kHz
1343MHz  xdB

% of OBW Power 99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

STATUS,

g

_ 99% BW Low Channel

_ 20 dB BW Low Channel

[ Keysight Spectrum Analyzer - Occupied BW

ALIGN AUTO _[06:16:25 AM Aug 22, 2020

RF 500 AC | CORRE SENSEINT]
Center Freq 2.435435200 GHz Center Freq: 2.435435200 GHz Radio Std: None
Trig: Free Run ‘Avg|Hold:>1010

=
PREAMP #IFGain:Low __ #Atten: 0 dB Ext Gain: -10.00dB _Radio Device: BTS

Mkr1 2.4354431 GHZ]

Ref -10.00 dBm -29.484 dBm

i,

s ot ot
S el

Center 2.435435 GHz
#Res BW 39 kHz

Span 4.000 MHz|

#VBW 120 kHz Sweep 2.667 ms|

Occupied Bandwidth Total Power -21.1 dBm

1.1001 MHz
30.695 kHz
1.355MHz  xdB

% of OBW Power 99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

STATUS|

|

o6kl

o6kl

[ Keysight Spectrum Analyzer - Occupied BW

ALIGN AUTO _[06:16:25 AM Aug 22, 2020
Radio Std: None

o Frog: 2435436200 GHz
FreeRun AvglHold:>1010

Ext Gain: -10.00dB __ Radio Device: BTS
Mkr1 2.4354431 GHZ]
-29.484 dBm

s o Ac | come
Center Freq 2.435435200 GHz =
o)

PREAMP #FGainLow *_#Atten: 0dB

Ref -10.00 dBm

o
g % )
P A grin o e

Center 2.435435 GHz
#Res BW 39 kHz

Span 4.000 MHz|

#VBW 120 kHz Sweep 2.667 ms|

Occupied Bandwidth Total Power

1.1001 MHz
30.695 kHz
1.355MHz  xdB

% of OBW Power 99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

STATUS|

|

99% BW Mid Channel

20 dB BW Mid Channel

[ Keyeight Spectrum Ansiyzer - Occupied BW

SENSEINT ALIGN AUTO ] 06:19:40 AM Aug 22, 2020
Center Freq: 2.466903700 GHz Radio Std: None
Trig: Free Run Avg|Hold:>10110

RE AC | CORREC
Center Freq 2.466903700 GHz
" #Atten: 0d8 Ext Gain: -10.00dB __ Radio Device: BTS

PREAMP. #FGain:Low

Ref -10.00 dBm

e e

/ N\

™

Mo\

Ly

A LALV
I LA

| S iy

Span 4.000 MHz|
Sweep 2.667 ms|

Center 2.466904 GHz

#Res BW 39 kHz #VBW 120 kHz

Occupied Bandwidth Total Power -18.1 dBm

1.1671 MHz
19.654 kHz
1.210MHz  xdB

% of OBW Power 99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

usc STATuUS|

[ Keyeight Spectrum Ansiyzer - Occupied BW

i SENSEINT ALIGN AUTO__[06:19:40 AM Aug 22, 2020
Center Freq: 2.466903700 GHz Radio Std: None
AvglHold:>1010

RF 500 AC | CORREC
Center Freq 2.466903700 GHz
e Ext Gain: -10.00dB __ Radio Device: BTS

ree
PREAMP. #FGain:Low __ #Atten: 0dB

Ref -10.00 dBm
1

ey
.

Mo\

Ly

'ﬂ'\m
oty

Pty (T

Span 4.000 MHz|
Sweep 2.667 ms|

Center 2.466904 GHz

#Res BW 39 kHz #VBW 120 kHz

Occupied Bandwidth Total Power -18.1 dBm

1.1671 MHz
19.654 kHz
1.210MHz  xdB

% of OBW Power 99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

usc STATUS|

99% BW High Channel

20 dB BW High Channel
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CONNECTIVITY

[ Keysight Spectrum Analyzer - Swept SA

T 500 Ac | CoRReC |
Marker 1 A 424.601 ps
PREAMP

Ref -10.77 dBm

Center 2.403987000 GHz
Res BW 470 kHz #VBW 1.3 MHz

usc STATUS

[ Keysight Spectrum Analyzer - Swept SA

; 50
Marker 1 14.1825 s

PREAMP

PNO: Fast —»— 17ig: Video
|FGainiLow __Atten: 26 dB
Mkr1 14.18 s

Ref -10.77 dBm -31.694 dBm

Center 2.403987000 GHz Span 0 Hz
Res BW 470 kHz #VBW 1.3 MHz Sweep 17.20 s (30000 pts)|

usc STATUS

Low Channel Occupancy Time

Low Channel over Observation Period

[ Keysight Spectrum Anslyzer - Swept SA
" N

Marker 1 A 426.268 ps
Fast ~> Trig: Video
PREAMP g Atten: 26 dB

Ref -10.77 dBm

Center 2.435500000 GHz
Res BW 470 kHz #VBW 1.3 MHz Sweep 1.000 ms (30000 pts)|

usa sTATUS|

[ Keysight Spectrum Anslyzer - Swept SA
" R A

Marker 1 15.8843 s
> Trig: Video AvglHol
PREAMP g Atten: 26 dB Xt

Center 2.435500000 GHz

Res BW 470 kHz #VBW 1.3 MHz

Sweep 17.20 s (30000 pts)

usa sTATUS|

Mid Channel Occupancy Time

Mid Channel over Observation Period

Keysight Spectrum Anayzer - Swept SA

SENT

T 50
Marker 1 A 425.468 us . Avg Type:

- Trig AvglHold: 1/1
PREAMP Atten: 26 dB Ext Gain: -10.00 df

Ref -10.77 dBm

Center 2.466900000 GHz

Res BW 470 kHz #VBW 1.3 MHz

Sweep 1.000 ms (30000 pts))

usc STATUS

Keysight Spectrum Anayzer - Swept SA

e
Peak Search

Next Pk Right|
Marker Delta|

Avg Type:
Avg[Hold: 1/1
Ext Gain: -10.00 dB

T 500
Marker 1 566.519 ms
PNO: Fast ——~

Trig: Vi
PREAMP IFGain:Low Atten: 26 dB

Mkr—CF|
Mkr—RefLvl|

Center 2.466900000 GHz
Res BW 470 kHz #VBW 1.3 MHz Sweep 17.20 s (30000 pts)|

usc sTATUS

High Channel Occupancy Time

High Channel over Observation Period
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CONNECTIVITY

[BE Agient Spectnam Anayee - Swept S

4 500 DC | CORREC
Marker 1 2.404160459932 GHz

10 dBidiv. Ref 20.00 dBm
Log

Center 2.404000 GHz
#Res BW 1.5 MHz

usc

SENSEINT]

PNO: Fast Cp)
IFGain:Low

#VBW 5.0 MHz

wL.‘_‘.’,'ﬂfp,,,, Peak Search

Avg Type:
Avg|Hold:>100/100 %
Ext Gain: -10.00 dl
Mkr1 2.404 160 46 GHz| m
8.122 dBm
Next Pk Right|
Next Pk Left|

03:45:40PM Sep
TRA

Span 6.775 MHz
Sweep 2.000 ms (30000 pts))

sTATUS

[BE Agtent Specirm Anlyzes - Swept SA

|

SENSEINT] ALIGN AUTO

X! E DC_| _CORRE(
Marker 1 2.435514770676 GHz Avg Type: Log-Pwr

Center 2.435432 GHz
#Res BW 1.5 MHz

=

Trig: Free Run

Avg|Hold:>1001100
Atten: 20 dB Ext Gai

Gain: -10.00 dB
Mkr1 2.435 514 77 GHz
8.615 dBm

PNO: Fast (y)
IFGain:Low

Ref 20.00 dBm

SEEsentt

Span 6.775 MHz
Sweep 2.000 ms (30000 pts)

STATUS

#VBW 5.0 MHz

Low Channel

Mid Channel

B Agtent Specirm Ay - Swept SA.

Ref 20.00 dBm

Center 2466860 GHz
#Res BW 1.5 MHz

510 DC | CoRm
Marker 1 2.466977550168 GHz
PNO:

SENSEANT]

Trig: Free Run

=
IFGain:Low Atten: 20 dB

#VBW 5.0 MHz

AL 04:50:535)
pe: Log-Pwr T Peak Search

Avg Ty
AvglHold:>100/100
Ext Gain: -10.00 4B

Mkr1 2.466 977 55 GHz| m

8.807 dBm

Next Pk Right|

Next Pk Left|

Marker Delta|

Mkr—CF|
Mkr—RefLv]
Span 6.775 MHz m

Sweep 2.000 ms (30000 pts)

'sTATUS

High Channel
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CONNE

CTIVITY

B AghertSpecium Ansyzer - Swept SA.

1 s0e_pc | comec SENSEANT] ALIGN AUTO__| 07:44:10
Marker 1 2.404097103237 GHz Avg Type: Log-Pwr T
Trig: Free Run Avg|Hold:>100/100
Atten: 20 dB Ext Gain: -10.00 dB
Mkr1 2.404 097 10 GHz|
8.019 dBm)|

PNO: Wide Cp.)
IFGain:Low

la dBidiv. Ref 20.00 dBm
og

Span 2.000 MHz
#VBW 300 kHz Sweep 2.000 ms (30000 pts)

usc STATUS

==
Peak Search

Next Pk Right|

Next Pk Left]
Marker Delta|
Mkr—CF|

Mkr—RefLvl

B AghertSpecium Ansyzer - Swept SA.

Ref -35.00 dBm

SENSEINT] ALIGN AUTO | 07:48:22PM Sep 12,2020
TRAC 0

J 50 <
Marker 1 917.838261275 MHz Avg Type: Log-Pwr

Trig: Free Run Avg|Hold:>100/100
Atten: 6 dB Ext Gain: -10.00 dB

Mkr1 917.84 MHZ

-73.312 dBm|

PNO: Fast Cy)
IFGain:Low

Stop 1.0000 GHz
#VBW 300 kHz Sweep 94.00 ms (30000 pts)

STATUS

o & )

Peak Search

=
=

Low Channel Reference

Low Channel 30-1000 MHz

B AghertSpecium Ansyzer - Swept SA.
g % Tson oc SensENT]

500 DC | CORREC
Marker 1 1.816768558952 GHz
PNO: Fast Cp)

uTo
ype: Log-Pwr

i

IFGain:Low i

Avg Ty
Trig: Free Run Avg|Hold:>1001100
: Ext Gain: -10.00 df
Mkr1 1.816 77 GHZ|

5 graiv Ref -35.00 dBm -55.785 dBm

Stop 2.3100 GHz
#VBW 300 kHz Sweep 126.0 ms (30000 pts)

usc STATUS

==
Peak Search

Marker 3 4.933581119371 Gl
P

Lo

5 dBidiv
]

Ref -35.00 dBm

#Res BW 100 kHz

1 KK
2 ITEENEE
SEEERES

e o
e e e —

CoR SENSEINT] ALIGN AUTO | 07:56:55 PM Sep12,2020

Hz Avg Type: Log-Pwr A 4

Trig: Free Run Avg|Hold: 811100
: Ext Gai

O: Fast Cp)
0dB

IFGain:Low

#VBW 300 kHz Sweep 718.0 ms (30000 pts)

KR MODE TRC| SCL X

Y FUNCTION | FUNCTIONWIDTH| ___FUNCTIONVALUE =

-51.534 dBm

[ 2.54500GHz| E
310377 GHz s5644dBm[ | [
[ 493358GHz]

58443dBm[ | [

Peak Search

Next Pk Right|

Next Pk Left]
Marker Delta|
Mkr—CF|

Mkr—RefLvl

usc

STATUS

Low Channel 1.0-2.31 GHz

Low Channel 2.5-10 GHz

B AghertSpecium Ansyzer - Swept SA.

. 00 DC | CORREC SENSEINT] ALIGN AUTO__| 08:10:10
Marker 1 23.796459881996 GHz Avg Type: Log-Pwr TRK
Po-Tast Gy Trig: FreeRun Avg|Hold: 341100
IFGain:Low xt Gain: -10.00 dB

Mkr1 23.796 5 GHZ]

Stop 25.000 GHz
#VBW 300 kHz Sweep 1.434 s (30000 pts)

usc STATUS

(==
Peak Search

B AghertSpecium Ansyzer - Swept SA.

Ref 20.00 dBm

SENSEINT] ALIGN AUTO | 07:45:55PM Sep 12,2020
TRAC

J S0 CORREC
Marker 1 2.435558022601 GHz Avg Type: Log-Pwr

G Wide o Trig: Free Run Avg|Hold:>100/100
IFGain:Low __Atten: 20 dB i

Mkr1 2.435 558 02 GHz|

8.511 dBm|

Span 2.000 MHz|
#VBW 300 kHz Sweep 2.000 ms (30000 pts)

STATUS

[

Peak Search

Next Pk Right|
Next Pk Left]
Marker Delta|

Mkr—CF|
Mkr—RefLvl

Low Channel 10-25 GHz

Mid Channel Reference
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CONNECTIVITY

o & )

B Agicnt Specirum Analyzer - Swept SA
% [s08 SENSEINT] ALIGN AUTO
Type Tt Peak Search

Avg A 0
Avglold>400r100
Ext Gain: -10.00 di
Mkr1 869.08 MHZ] m
E lfmm Ref -35.00 dBm -
Next Pk Right|
Next Pk Left]

4 510 Dc EC
Marker 1 869.077969266 MHz
PNO: Fast Cy)
IFGain:Low

Trig: Free Run
Atten: 6 dB

Mkr—RefLvl
Stop 1.0000 GHz m

Sweep 94.00 ms (30000 pts)

usc STATUS

o & )

Peak Search

B vy v n

e G Ao
Type: Log-Pwr

Trig: Free Run AvngeId >100100
Atten: 6 dB Ext -10.00 dB
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5.1.2 Conducted RF Emissions — Cabinet Radiation

CONNECTIVITY

Operator Anthony Smith QA Shane Dock
Temperature | 22.3°C R.H. % 51.70%
Test Date 9/3/2020 Location Conducted RF Bench
Requirement | FCC 15.247 Method ANSI C63.10
Limits:
30-88 -55.2
88-216 -51.7
216-960 -49.2
Above 960 -41.2

Limits shown above are 15.209 limits converted to EIRP with a 95.2 dB correction factor.

Example: at 1 GHz, 54 dBuV/m —95.2 dB = -41.2 dBm.

Test Parameters

EUT connected to Spectrum
Frequenc 30 - 25000 MHz Setu .
q v P Analyzer with an SMA cable
100 kHz (< 1 GHz 300 kHz (< 1 GHz
RBW ( ) VBW ( )
1 MHz (> 1 GHz) 3 MHz (> 1 GHz)
Display lines on plots may not be
Detector(s) | Peak, Average Note representative of test
requirements
Instrumentation
[No.| Asset [ Description Manuf acturer Model Serial Cal Cate CalDue Date | Equipment Staius
1 EE9G0087 Analyzer - Spectrum Agilent MI010A MY 53400296 472020 71142021 Active Calibration
2 AA 960143 Cable Gore EKDO1D01048.0 5546519 12/9i2019 12/9/2020 Active V erification

EUT Parameters

Company: Laird Connectivity
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Data

Table — 280 kHz Peak

962 -66.8 -64.8 -21.2 43.6 280k High 2.0
2247.9 -47.2 -45.2 -21.2 24.0 280k Low 2.0
2279.5 -49.3 -47.3 -21.2 26.1 280k Mid 2.0
4807.6 -48 -46 -21.2 24.8 280k Low 2.0

4871 -52.4 -50.4 -21.2 29.2 280k Mid 2.0
2499.9 -48.8 -46.8 -21.2 25.6 280k Mid 2.0
4933.8 -52 -50 -21.2 28.8 280k High 2.0
2325.9 -43.5 -41.5 -21.2 20.3 280k Low 2.0
2488.5 -40.9 -38.9 -21.2 17.7 280k Low 2.0
2357.3 -47.6 -45.6 -21.2 24.4 280k Mid 2.0
2388.9 -45 -43 -21.2 21.8 280k High 2.0

2493 -43.9 -41.9 -21.2 20.7 280k High 2.0
2380.2 -42.5 -40.5 -21.2 19.3 280k Hop 2.0
2485.1 -38.2 -36.2 -21.2 15.0 280k Hop 2.0

Values below 1 GHz have a 4.7 dB Ground Reflection value added.
Table — 280 kHz Average

962 -66.8 -82.5 -41.2 41.3 280k High 2.0 -17.7
2247.9 -47.2 -62.9 -41.2 21.7 280k Low 2.0 -17.7
2279.5 -49.3 -65 -41.2 23.8 280k Mid 2.0 -17.7
4807.6 -48 -63.7 -41.2 22.5 280k Low 2.0 -17.7

4871 -52.4 -68.1 -41.2 26.9 280k Mid 2.0 -17.7
2499.9 -48.8 -64.5 -41.2 23.3 280k Mid 2.0 -17.7
4933.8 -52 -67.7 -41.2 26.5 280k High 2.0 -17.7
2325.9 -43.5 -59.2 -41.2 18.0 280k Low 2.0 -17.7
2488.5 -40.9 -56.6 -41.2 154 280k Low 2.0 -17.7
2357.3 -47.6 -63.3 -41.2 22.1 280k Mid 2.0 -17.7
2388.9 -45 -60.7 -41.2 19.5 280k High 2.0 -17.7

2493 -43.9 -59.6 -41.2 18.4 280k High 2.0 -17.7
2380.2 -42.5 -58.2 -41.2 17.0 280k Hop 2.0 -17.7
2485.1 -38.2 -53.9 -41.2 12.7 280k Hop 2.0 -17.7

Company: Laird Connectivity Name: RM024
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Table — 500 kHz Peak

1721.3 -66.9 -64.9 -21.2 43.7 High 500k 2.0
2272.1 -53.1 -51.1 -21.2 29.9 High 500k 2.0
2279.6 -49.1 -47.1 -21.2 25.9 Mid 500k 2.0
2247.8 -47.8 -45.8 -21.2 24.6 Low 500k 2.0
4933.5 -52.6 -50.6 -21.2 29.4 High 500k 2.0
4871.5 -52.5 -50.5 -21.2 29.3 Mid 500k 2.0
4807.5 -48.1 -46.1 -21.2 24.9 Low 500k 2.0
2361.3 -47.0 -45.0 -21.2 23.8 Mid 500k 2.0
2499.9 -48.8 -46.8 -21.2 25.6 Mid 500k 2.0
2325.8 -43.0 -41.0 -21.2 19.8 Low 500k 2.0
2485.0 -41.7 -39.7 -21.2 18.5 Low 500k 2.0
2389.1 -46.4 -44.4 -21.2 23.2 High 500k 2.0
2493.0 -43.5 -41.5 -21.2 20.3 High 500k 2.0
2378.2 -43.4 -41.4 -21.2 20.2 Hop 500k 2.0
2486.5 -38.5 -36.5 -21.2 153 Hop 500k 2.0

Table — 500 kHz Average

1721.3 -66.9 -82.6 -41.2 41.4 High 500k 2.0 -17.7
2272.1 -53.1 -68.8 -41.2 27.6 High 500k 2.0 -17.7
2279.6 -49.1 -64.8 -41.2 23.6 Mid 500k 2.0 -17.7
2247.8 -47.8 -63.5 -41.2 223 Low 500k 2.0 -17.7
4933.5 -52.6 -68.3 -41.2 27.1 High 500k 2.0 -17.7
4871.5 -52.5 -68.2 -41.2 27.0 Mid 500k 2.0 -17.7
4807.5 -48.1 -63.8 -41.2 22.6 Low 500k 2.0 -17.7
2361.3 -47.0 -62.7 -41.2 215 Mid 500k 2.0 -17.7
2499.9 -48.8 -64.5 -41.2 233 Mid 500k 2.0 -17.7
2325.8 -43.0 -58.7 -41.2 17.5 Low 500k 2.0 -17.7
2485.0 -41.7 -57.4 -41.2 16.2 Low 500k 2.0 -17.7
2389.1 -46.4 -62.1 -41.2 20.9 High 500k 2.0 -17.7
2493.0 -43.5 -59.2 -41.2 18.0 High 500k 2.0 -17.7
2378.2 -43.4 -59.1 -41.2 17.9 Hop 500k 2.0 -17.7
2486.5 -38.5 -54.2 -41.2 13.0 Hop 500k 2.0 -17.7
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Plots (Worst-Case Shown — 500 kHz)
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5.2 Radiated Emissions

Description of
Measurement

The frequency spectrum is investigated for intentional and / or unintentional signals
emanating from the EUT by use of a standardized test site and measurement
antenna.

The antenna, cable, pre-amp, and other necessary measurement system correction
factors are loaded onto the EMI receiver / spectrum analyzer when the
measurements are performed allowing the data to be gathered and reported as
corrected values.

The maximum emissions from the EUT are determined by turn-table azimuth
rotation (360°) and scanning of the measurement antenna. Maximized levels are
noted at degree values of azimuth, measurement antenna height, and measurement
antenna polarity.

Example
Calculations

Measurement (dBuV) + Cable factor (dB) + Other (dB) + Antenna Factor (dB/m) =
Corrected Reading (dBuV/m)

Margin (dB) = Limit (dBuV/m) - Corrected Reading (dBuV/m)

Example at 4000 MHz:

Reading =40 dBuV + 3.4 dB + 0.9 dB + 6.5 dB/m = 50.8 dBuV/m
Average Limit = 20 log (500) = 54 dBuV/m

Margin = 54 dBuV/m - 50.8 dBuV/m = 3.2 dB

Block Diagram

EMI
Receiver
/ Antenna i EUT
Spectrum
Analyzer
Company: Laird Connectivity Name: RM024

Report: 3575 A

Page 34 of 46 Model: See Section 2

Quote: NBO-03-2022-004776 Serial: See Section 2



5.2.1 Radiated Emissions

CONNECTIVITY

Operator Jon Dilley, Anthony Smith, QA Shane Dock, Braden Smith,
P Braden Smith Anthony Smith
Temperature | 23.1°C R.H. % 56%
Test Date 8/7/2020 - 8/10/2020, 2/11/2021 Location Chamber 3, 5
Requirement | FCC Part 15.247, RSS-247 Method ANSI C63.10
Limits:
30-88 40.0
88-216 435
216-960 46.0
Above 960 54.0
Test Parameters
Frequency 30-1000 MHz, 1-25 GHz Distance 3m
Detector(s) Quasi-Peak (Under 1 GHz); Table height 80 cm (Under 1 GHz);
Average, Peak (Above 1 GHz) 150 cm (Above 1 GHz)
RBW 120 kHz (Under 1 GHz); VBW 1.2 MHz (Below 1 GHz)
1 MHz (Above 1 GHz) 3 MHz (Above 1 GHz);
VBW reduced for screenshots above 1 GHz. Screenshots are informative in nature,
Notes . .
while the tabulated data reflects Tx emissions measurements.
Instrumentation
|NU.| Asset | Description Manuf acturer Model Serial Cal Cate Cal Due Date | Equipment Status
1 AA 960158 Antenna - Double Ridge Horn ETS Lindgren 37 109300 1212712019 1212712020 Active Calibration
2  AA9B0154 Filter - High Pass 2.4 GHz KWK HPF-L-14186 727202 TI16/2020 F6i2021 Active Calibration
3 EES60159 Antenna - Low Moise A mplifier Mini-Circuits IV A-213K-5+ 691801732 122712019 12i2712020 Active Calibration
4 AA9B01T1 Cable A.H. Systems, Inc SAC-26G-6 386 12/9/2019 12/9/2020 Active V erification
5 EES60085 Analyzer - EMI Receiver Agilent MO03BA MY 51210148 TI13/2020 32021 Active Calibration
6 EESE0203 Analyzer - EMI Receiver Key sight N9038A MY 56400072 Ti14/2020 Fi4i2021 Active Calibration
7 AADBOOE1 Antenna - Double Ridge Horn BICO 3115 6907 101812019 10182020 Active Calibration
8 LSC-300 Cable Chamber 3 Emissi- - 12/9/2019 12/9/2020 Active V erification
9 AA9B0195 Antenna - Log Periodic AH Systems, Inc SAS-512-2 557 Ti24i2020 Ti24i2021 Active Calibration
10 AA 960194 Antenna - Biconical A H Systems, Inc SAS-540 780 Q232019 9232020 Active Calibration
11 LSC-500 Cable Chamber 5 Bmissi- - 12/9/2019 12/9/2020 Active V erification
Company: Laird Connectivity Name: RM024
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February Testing
[No. ] Asset [ Description | Manufacturer Maodel Serial Cal Cate CalDue Date | Equipment Status |
1 LSC-500 Cable Charber 5 Emissi - - 911412020 911412021 Active V erification
2 EE 050202 Analyzer - EMI Receiver Key sight No038A MY 56400072 714/2020 711412021 Active Calibration

3 AA 960194 Antenna - Biconical A H. Sy stems, Inc SAS-540

EUT Parameters

780

921/2020 92212021 Active Calibration

USB Powered through laptop.
Input Power 120 VAC, 60 Hz provided to DVK. Mode Modulated Tx Mode
EUT Low, Mid, High Channel EUT Worst-Case Reported
43 Channel Hopset used with 280 and 500 kHz data rates. Cabinet Radiation method
Notes used. Emissions below 1 GHz were investigated are not a function of the Tx.
Measurements taken w/antenna port terminated w/50o0hm load.
Table

4870.9 Vertical Horizontal 100 0 27.8 54.0 26.2 48.3 74.0 25.7 Mid
4870.9 Vertical Vertical 276 0 28.9 54.0 25.1 49.4 74.0 24.6 Mid
4871.0 Horizontal Vertical 138 355 27.2 54.0 26.8 47.7 74.0 26.3 Mid
4870.9 Horizontal  Horizontal 129 20 28.9 54.0 25.1 49.4 74.0 24.6 Mid
4870.9 Flat Horizontal 355 350 28.1 54.0 25.9 48.6 74.0 25.4 Mid
4870.9 Flat Vertical 285 0 25.2 54.0 28.8 45.7 74.0 28.3 Mid
4808.1 Vertical Vertical 255 348 31.6 54.0 22.4 52.1 74.0 21.9 Low
4933.9 Vertical Vertical 255 348 29.3 54.0 24.7 49.8 74.0 24.2 High
Company: Laird Connectivity Name: RM024
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Table - Band Edges

2492.8 Horizontal Horizontal 100 332 30.2 54.0 23.8 50.7 74.0 233 High 500 kHz
Data Rate
2325.9 Horizontal Horizontal 120 330 27.1 55.0 27.9 47.6 74.0 26.5 Low 500 kHz
Data Rate
2379.9 Horizontal Horizontal 120 329.6 275 56.0 285 48.0 74.0 26.0 Hopping 500 kHz
Data Rate
2483.9 Horizontal Horizontal 120 329.6 29.7 57.0 27.3 50.2 74.0 23.8 Hopping 500 kHz
Data Rate
2492.9 Horizontal Horizontal 120 328.5 29.8 58.0 28.2 50.3 74.0 23.7 Hopping 280 kHz
Data Rate
2330.3 Horizontal Horizontal 120 328.5 29.1 59.0 29.9 49.6 74.0 24.4 Hopping 280 kHz
Data Rate
2492.9 Horizontal Horizontal 120 330.7 29.5 60.0 30.5 50.0 74.0 24.0 High 280 kHz
Data Rate
2326.0 Horizontal Horizontal 125 332.8 28.3 61.0 32.7 48.8 74.0 25.2 Low 280 kHz
Data Rate
Company: Laird Connectivity Name: RM024
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eyuapt (M8 Racones - Fraquancy on o

Marker 1 44.102 MHz
[
PRs AP

Ref 60.00 dByV/m

oA
P ' \

#Stop 200 MHz|
Dwell Time 35.3 ps ( 60 kHz)

Start 30 MHz

Res BW 120 kHz VBW 1.2 MHz

30-200 MHz, Vertical Polarization**

[T pe——r—

Marker 1191.00 MHz
o

Ref 60.00 dBV/m

VBW 1.2 MHz

Res BW 120 kHz Dwell Time 35.3 ps (60 kHz)

30-200 MHz, Vertical Polarization
EUT powered through AC Adapter

ALIGN AUTO

SET]
FREQUENCY SCAN _Sean
>11

" Atten: 0dB Free Run

Mkr1 374.66437 MHz

Ref 60.00 dBpv/im 31.133 dBpV/im

#Start 200 MHz Stop 1 GHz|
Res BW 120 kHz VBW 1.2 MHz Dwell Time 7.5 s (60 kHz)
=3 STATUS

200-1000 MHz, Horizontal Polarization

<[5 [uen)

5 Koy Specum AraleerSweptSh
r Peak Search

ALIGN AUTO
Avg Type: Voltage

F 502 AC | CORREC
Marker 1 2.276462882096 GHz
AvglHold:>1001100

oNO: Fost (a0 Trig: Free Run
PREAMP IFGain:High #Atten: 0 dB
Mkr1 2,276 46 GHZ]

Ref 75.00 dBpVim 40.073 dBpV/m|

=
H - K
5 = 2 3 2
AN R K
s b H 3 Ed

Stop 2.3100 GHz
Sweep 52.00 ms (30000 pts

usc 'sTATUS

1-2.31 GHz, Vertical Polarization

[ Keyight Spectram Reyser - Smegh S5

r Avg Type: Ve
Marker 1 2.622904096803 - Tiies Pooe Rom A:“;:'"m

> sAtten: 098

PRIAMP 1F Gl
2 90 GHz

Ref 75.00 dBuV/m dBuV/m

Stop 4.0000 GHz
Sweep 58.00 ms (30000 pts)

start 2.5000 GHz
s BW (CISPR) 1 MHz

#VBW 30 kHz

Keysight Spectrum Analyzer - Swept SA

SeNSEINT] ALIGN AUTO
Avg Type: Voltag
AvglHold:>100/100

01:31:56 PM Aug 07, 2020
T

]

Trig: Free Run

PNO: Fost
PREAMP IFGain:Low > #Atten: 0dB

Pl
3
2
5
2
3

Mkr2 9.742 5 GHz
51.862 dBuV/m|

a
@
=
3

Ref 75.00 dBpV/im

Attenuation
[0dB]

Stop 18.000 GHz,
Sweep 536.0 ms (30000 pts)

FUNCTIONVALUE A

Start 4.000 GHz
Res BW (CISPR) 1 MHz

VKR MODE TRC SCL FUNCTION | FUNCTION WiDTH

X v

1 IEEEEE 48708GHz| 45577dBuVim| |

VAN 1] 97425GHz| 61862dBuvim| [ [ ]

3 I ) E—
e E——

#VBW 30 kHz

Scale/Div|
5dB

Scale Type
Lin

Presel Center|
Presel Adjust|
0Hz

More

10f2

(9 STATUS,

2.5- 4 GHz, Vertical Polarization

4-18 GHz, Vertical Polarization

**Emissions below 1GHz are not a function of the Radio

Company: Laird Connectivity
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Marker 1 24.738657955265 GHz
N PNO: Fast g0 T19: Free Run
PRI 2MP ¥Gaintow * SAtten: 098

Ref 80.00 dBpVim

Start 18.000 GHz Stop 25.000 GHz
Res BW (CISPR) 1 MMz SVBW 30 kHz Sweep 268.0 ms (30000 pts)

18-25 GHz, Vertical Polarization

Company: Laird Connectivity
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Plots, Band Edge

CONNECTIVITY

[ Keysight Specrum Analyer - SweptSA =

SENSEanT] LGN AITO— [10:5054 A A
=% Peak Search

‘Avg Type: Voltage c
Avg|Hold:>1/1

CORREC
Marker 1 2.325960532018 GHz .
PNO: Fast Cp Trig: Free Run

PREAMP. IFGain:High ~_#Atten: 0 dl

5 dBidiv Ref 80.00 dBpuV/im
Log

[ Keysight Specrum Anlyzer - SweptSA =

SEnSEanT] LGN ATO 105354 A A
=% Peak Search

‘Avg Type: Voltage
Avg|Hold:>1/1

5 CORREC
Marker 1 2.326208540285 GHz .
PNO: Fast Cp Trig: Free Run

PREAMP IFGain:High ~_ #Atter

5 dBidiv Ref 80.00 dBpV/im
Log

'Start 2.31000 GHz Stop 2.39000 GHz| 'Start 2.31000 GHz Stop 2.39000 GHz|
#Res BW (CISPR) 1 MHz #VBW 1.6 kHz Sweep 58.00 ms (30000 pts) #Res BW (CISPR) 1 MHz #VBW 3.0 MHz Sweep 2.000 ms (30000 pts)
fuse’ sTatus fuse’ status

280 kHz LBE Average 280 kHz LBE Peak

ol
Peak Search

Mkr—RefLvl

[ Keysight Spectrum Anlyzer - Swept SA

c ] SENSEIN ALIGN AUTO _[10:41:26 AM Aug 13, 2020
T

2 _aC |_coRReC
Marker 1 2.492919063969 GHz ) Avg Type: Voltage
BNO: Fast Ly Trig: FreeRun AvglHold:>1/4
=
PREAMP. IFGain:High ~__ #Atten: 0 dB

[ Keysight Spectrum Anlyzer - Swept SA

SENSE:IN ALIGN AUTO __[10:42:44 AM
Avg Type: Voltage TRA
AvgHold:>11

Peak Search

NextPeak
Next Pk Left|

506 AC | CORREC
Marker 1 2.492860212007 GHz .
NG rest oo Trig: Free Run
PREAMP. IFGain:High ~__ #Atten: 0 dB

Marker Delta|

Mkr—CF

Mkr—RefLvl

Start 2.483500 GHz Stop 2.500000 GHz| Start 2.483500 GHz Stop 2.500000 GHz|
#Res BW (CISPR) 1 MHz #VBW 1.6 kHz Sweep 12.00 ms (30000 pts) #Res BW (CISPR) 1 MHz #VBW 3.0 MHz Sweep 2.000 ms (30000 pts)
s sTaTUS! s sTaTUS!
280 kHz UBE Average 280 kHz UBE Peak
[ sohtSpectrum Analyzer-Swept A [~ [ sohtSpectrom Anayzer-Swept A [~

ALIGN AUTO __[10:30:11 AM
‘Avg Type: Voltage T
AvglHold:>111

Peak Search

NextPeak|

R [500 AC | CORREC
Marker 1 2.330299343311 GHz
P

NO: Fast Lo Trig: FreeRun
PREAMP IFGainHigh

" #Aten: 0dB

5 dBidiv Ref 80.00 dByV/m
Log

Next Pk Left|

Marker Delta|

Mkr—RefLvl

1 -
WMWM AMAM AR A A s R,

Start 2.31000 GHz
#Res BW (CISPR) 1 MHz

Stop 2.39000 GHz,
#VBW 1.6 kHz

Sweep 58.00 ms (30000 pts)

=3 sTATUS

ALIGN AUTO
‘Avg Type: Voltage
AvglHold:>111

Peak Search

NextPeak|
Next Pk Left|

Marker Deltal
MKr—RefLvi
Start 2.31000 GHz Stop 2.39000 GHz m

#Res BW (CISPR) 1 MHz #VBW 3.0 MHz Sweep 2.000 ms (30000 pts]

=3 sTATUS

R 1500 AC | CORREC
Marker 1 2.380261008700 GHz 5
PNO:Fost Gy Trig: FreeRun

PREAMP IFGain:High ~__#Atten: 0 dB

280 kHz LBE Average (Hopping)

Company: Laird Connectivity
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[ Kepight Spectum Analyzer - Swept S

W 500 AC | CORE LIGN AUTO

12. 7 Avg Type: Voltage

Markert 220285001265 Hz G Trig: FreeRun AvglHold:>1/1
#Atten: 0 dB

NO: Fast
PREAMP IFGain:High

5 dBidiv Ref 80.00 dBuV/im
Log

Next Pk Left|
Marker Delta|
s

Mkr—RefLvl

Start 2.483500 GHz
#Res BW (CISPR) 1 MHz #VBW 1.6 kHz

usc STATUS

[ Keysight Spectrum Analyzer - Swept SA
RF 502 AC | CORRE LIGN AUTO

Avg Type: Voltag
Marker 1 2.488555768526 z B . FreoRun Av‘f\ﬂﬂglze)‘ﬁ ge

(0 Fast
PREAMP IFGain:High ~_#Atten: 0 dB

5 dBidiv Ref 80.00 dByV/im
Log

Next Pk Left|
Marker Delta|

Start 2.483500 GHz
#Res BW (CISPR) 1 MHz #VBW 3.0 MHz

usc STATUS

280 kHz UBE Average (Hopping)

280 kHz UBE Peak (Hopping)

[ Keysight Spectrum Anlyzer - Swept SA

2 ac | correc | SENSEAI ALIGN AUTO
Marker 1 2.325896529884 GHz ) Avg Type: Voltage
BNO: Fast Ly Trig: FreeRun AvglHold:>1/4
=

IFGain:High

PREAMP #Atten: 0 dB

Start 2.31000 GHz Stop 2.39000 GHz|
#Res BW (CISPR) 1 MHz #VBW 240 Hz Sweep 384.0 ms (30000 pts)

usc STATUS

[ Kepight Spectrum Analyzer - Swept SA
T So0 A | comec | SENSEAI
Marker 1 2.325832527751 GHz

PNO: Fast Cp)
IFGain:High

Peak Search

NextPeak
Next Pk Left|

Avg Type: Voltage
' Trig: Free Run AvgHold:>11

PREAMP #Atten: 0 dB

Marker Delta|
1
T (—

Start 2.31000 GHz Stop 2.39000 GHz|
#Res BW (CISPR) 1 MHz #VBW 3.0 MHz Sweep 2.000 ms (30000 pts)

usc STATUS

500 kHz LBE Average

500 kHz LBE Peak

[ Keyeight Spectrum Ansyzer - Swept SA

=T Jes]
Peak Search

NextPeak|

Next Pk Left|
Marker Delta|
Mkr—RefLvl

IStart 2.483500 GHz Stop 2.500000 GHz| m

#Res BW (CISPR) 1 MHz #VBW 240 Hz Sweep 80.00 ms (30000 pts)

=3 sTATUS

ALIGN AUTO _[09:22:54 AM A&
‘Avg Type: Voltage T
AvglHold:>111

R [500 A ORREC
Marker 1 2.492872312410 GHz

No:Fost Gy Trig: FreeRun
PREAMP IFGainHigh

#Atten: 0 dB

5 dBidi Ref 80.00 dByV/m
Log

[ Keyeight Spectrum Ansyzer - Swept SA

=T fes]
Peak Search

NextPeak|
Next Pk Left|

Marker Deltal
MKr—RefLvi
Start 2.483500 GHz Stop 2.500000 GHz m

#Res BW (CISPR) 1 MHz #VBW 3.0 MHz Sweep 2.000 ms (30000 pts]

=3 sTATUS

ALIGN AUTO
‘Avg Type: Voltage
AvgHold:>111

orfrrroraepvm]

R [500 A ORREC
Marker 1 2.492778259275 GHz

No:Fost Gy Trig: FreeRun
PREAMP IFGainHigh

#Atten: 0 dB

Ref 80.00 dByV/im

500 kHz UBE Average

Company: Laird Connectivity
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[ Keysight Spectrum Anayzer - Swept SA

SENSEINT] LIGN AUTO__[09152:10 AM Aug 11, 2020
Avg Type: Voltage
AvglHold:>11

w50 ¢ | CoRRed
Marker 1 2.379919663989 GHz B
Trig: Free Run

NO: Fast Cp)
PREAMP IFGain:High ~_#Atten: 0 dB

Ref 80.00 dBpV/m

ursTIvaER

Start 2.31000 GHz
#Res BW (CISPR) 1 MHz #VBW 240 Hz Sweep 384.0 ms (30000 pts)

usc STATUS

[N
Peak Search

Next Pk Right|
Next Pk Left|
Marker Delta|

[ Keysight Spectrum Anayzer - Swept SA

SENSEINT] LGN AUTO__[09:54:28
Avg Type: Voltage T
AvglHold:>11

N C [ _come
Marker 1 2.370607353578 GHz

PNO: Fast Trig: Free Run
PREAMP IFGainiHigh

#Atten: 0 dB

Ref 80.00 dBpV/m

Mkr—RefLvl
Stop 2.39000 GHz, m

Sweep 2.000 ms (30000 pts)

usc STATUS

Start 2.31000 GHz

#Res BW (CISPR) 1 MHz #VBW 3.0 MHz

500 kHz LBE Average (Hopping)

500 kHz LBE Peak (Hopping)

[ Keysight Spectrum Analyzer - Swept SA

e
SeNsE] AIGNAUTO 0955947
T

¢ s ac | cone :
Marker 1 2.483878962632 GHz ) Avg Type: Voltage > FULETIED
PNO: Fast Ly TTig: Free Run AvglHold:>1/1
PREAMP IFGain:High * #Atten: 0 dB
Mkr1 2.483 879 0 GHZ] L et
Ref 80.00 dBpuV/m 40.891 dBpV/m)|

Next Pk Right|

Next Pk Left|

Mkr—RefLvl

Marker Delta|

Start 2.483500 GHz Stop 2.500000 GHz|
#Res BW (CISPR) 1 MHz #VBW 240 Hz Sweep 80.00 ms (30000 pts)

usc STATUS

[ Keysight Sectrum Analyzer - Swept SA
T 5 SENSEINT] ALIGN AUTO _[1001:11
Avg Type: Voltage T
AvgHold:>11

¢ 500 Ac | ComE
Marker 1 2.492778809294 GHz ) Peak Search
NG rest oo Trig: Free Run
PREAMP. IFGain:High ~__ #Atten: 0 dB

NextPeak|

Mkr1 2.492 778 8 GH2]
50.161 dBuV/m|

0| NextPkRight
Next Pk Left

Ref 80.00 dBpV/im

Marker Delta|
Mkr—RefLvi
IStart 2.483500 GHz Stop 2.500000 GHz, m

#Res BW (CISPR) 1 MHz #VBW 3.0 MHz Sweep 2.000 ms (30000 pts)

usc STATUS

500 kHz UBE Average (Hopping)

500 kHz UBE Peak (Hopping)

Company: Laird Connectivity
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5.3 AC Mains Conducted Emissions

Description of
Measurement

A line impedance stabilization network (LISN) or artificial mains network (AMN)
allows the emissions of the power supply conductors to be measured while isolating
the EUT from the supply mains.

The AMN, cable, and other necessary measurement system correction factors are
loaded onto the EMI receiver when the measurements are performed. The data is
gathered and reported as the corrected values.

Maximum emissions are determined with a peak max hold trace then measurements
at a selection of the highest points are made with quasi-peak and average detectors.
Results are recorded and compared to limit for each line. (e.g. line and neutral)

Example
Calculations

Measurement (dBuV) + Cable factor (dB) + Other (dB) = Corrected Reading (dBuV)
Margin (dB) = Limit (dBuV) - Corrected Reading (dBuV)

Block Diagram

EMI
Receiver
Company: Laird Connectivity Name: RM024
Report: 3575 A Page 43 of 46 Model: See Section 2
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CONNECTIVITY
5.3.1 AC Mains Conducted Emissions

Operator Braden Smith QA Anthony Smith
Temperature | 22.2°C R.H. % 52.70%
Test Date 9/1/2020 Location Conducted Bench Area
Requirement | 15.207 Method ANSI C63.10 Section 6.2
Limits:
_ Quasi-Peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases logarithmically with frequency

Test Parameters

. 80 cm from LISN, 40 cm from
Frequency | 0.15-30.0 MHz Distance !
wall
Detector(s) | Quasi-Peak, Average Table height | 80 cm
RBW 9 kHz VBW 90 kHz
Instrumentation
[Mo.] Asset [ Description Manuf acturer Model Serial CalDate | CalDueDate |  Equipment Status
1 EE960088 Analyzer - EMI Receiver Agilent NI038A MY 51210138 711412020 711412021 Active Calbration
2 EE960162 LSN COM-POWER ~ LF215A 191969 711312020 71312021 Active Calbration
3 LSC-200 Cable Micro-Coax UFBI11A-0-1440-70L 64630 224071-003  12/8/2019 12/9/12020 Active V erification
Company: Laird Connectivity Name: RM024
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EUT Parameters

CONNECTIVITY

Input Power | 120 VAC, 60 Hz Mode Modulated Tx Mode
EUT Low, Mid, High Channel EUT Worst-Case Reported
Notes 43 Channel Hopset used with 280 data rate.

Table

1 0.1500 44.0 66.0 22.0 34.7 56.0 56.0 High

1 0.1725 42.8 64.8 22.0 32.7 54.8 54.8 High

1 3.1650 22.1 56.0 33.9 15.3 46.0 46.0 High

2 0.1500 38.0 66.0 28.0 26.4 56.0 56.0 High

2 0.3975 30.4 57.9 27.6 23.0 47.9 47.9 High

2 1.8190 19.0 56.0 37.0 12.1 46.0 46.0 High
Plots

[ Keysight EMI Receiver - Frequency Scan BN
o/ nC

EseL T s

t 2 PRESEL | 50 28 DC ENSE:INT]
Marker 1 150.00 kHz FREQUENCY SCAN  Scan
CISPR S E220)

can

ALIGN AUTO

" Atten: 10dB Free Run

Mkr1 150 kHz
45.505 dBuvV

Ref 100.00 dBpV

R o e -

Start 150 kHz
Res BW 9 kHz VBW 90 kHz

Stop 30 MHz|
Dwell Time 108.1 ps (4.5 kHz)
STATUS 1 DC Coupled

i &,
Marker 1 150.
Ci

Mkr1 150 kHz
45.339 dBuvV

"""M‘“ﬂr\meuAv v , P

Start 150 kHz
Res BW 9 kHz VBW 90 kHz

Stop 30 MHz|
Dwell Time 108.1 ps (4.5 kHz)
STATUS { DC Coupled

Line 1

Line 2

Company: Laird Connectivity
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6 REVISION HISTORY

0 3/21/2022 Initial Draft Adam Alger
1 3/21/2022 Final Adam Alger
2 4/26/2021 Updated for TCB Responses Ryan Urness

END OF REPORT
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