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CONNECTIVITY
Laird Connectivity Test Services in Review

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

(I

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 November 25", 2019 — April 7t", 2020 the Equipment Under Test (EUT), 982057, as provided by

Pass & Seymour, Inc. d/b/a Legrand was tested to the following requirements of the Federal
Communication Commission and Innovation, Science and Economic Development Canada:

CONNECTIVITY

FCC: 15.247 (a)(2)

Digital Modulation System 6 dB bandwidth 500 kHz ANSI C63.10 Compliant
IC: RSS-247 5.2 (a)
FCC: 2.1049
Occupied Bandwidth Reported ANSI C63.10 Reported
IC: RSS-GEN 6.7
FCC: 15.247 (b)(3) ,
Maximum Conducted Output Power 30 dBm ANSI C63.10 Compliant
IC: RSS-247 5.4 (d)
FCC: 15.247 (e igi i
(e) D|g|té| Modulation System Power Spectral 8dBm/3kHz  ANSIC63.10  Compliant
IC: RSS-247 5.2 (b) Density
FCC:15.247 (d RF Spuri Emissi ttheT itt
(d) purious Emissions at the Transmitter 20 dBc ANSI C63.10  Compliant
IC: RSS-247 5.5 Antenna Terminal
FCC:15.247 (d Spuri Radiated Emissi in Restricted FCC 15.209 .
(d) purious Radiated Emissions in Restricte A R Compliant
IC: RSS-GEN 8.10 Bands RSS-GEN 8.9
FCC: 2.1055 (d) .
Frequency Stability Reported ANSI C63.10 Reported
IC: RSS-GEN 6.11
FCC: 2.1049
Occupied Bandwidth 99% Reported ANSI C63.10 Reported
IC: RSS-GEN 6.7
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:

1 dB below specified limit

Emissions — Amplitude

Emissions — Frequency

1% less than the specification

Immunity

Tested at specified level
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CONNECTIVITY
2 CLIENT INFORMATION

Company Name Legrand

Contact Person Joshua Haines

50 Boyd Avenue
Address

Syracuse, NY 13209

2.1 Equipment Under Test (EUT) Information

The following information has been supplied by the client

Product Name 982057

Model Number 982057

Serial Number Engineering Sample
FCCID 2AU5D982057

ICID 25764-982057

2.2 Product Description
Zigbee module using a custom PCB F-type antenna. The antenna gain is 1.7 dBi. Low channel 11
set at 2405 MHz, Mid channel 18 at 2440 MHz, and High channel 25 at 2475 MHz.

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 Radio Programming

Channel increments by POR implemented by customer.
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Laird 5

CONNECTIVITY
3 REFERENCES

RSS-247 2 2017
RSS-GEN 5 2019
CFR Title 47 - 2019
ANSI C63.10 = 2013
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Laird >,
CONNECTIVITY
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
A2LAP103 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 4.9dB
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

Radio Frequency, from FO 1x107 0.55x107
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%
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5 TEST DATA

5.1 Antenna Port Conducted Emissions

CONNECTIVITY

Description of

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.

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
Example .
] Reading (dBm)
Calculations

Margin (dB) = Limit (dBm) — Corrected Reading (dBm)

Block Diagram

EUT

RF Cable

Company: Pass & Seymour, Inc. d/b/a

Legrand
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5.1.1 DTS Bandwidth

CONNECTIVITY

Operator Zach Wilson QA Anthony Smith
Temperature | 28.4°C R.H. % 32.5
Test Date 12/3/2019 Location Radio Bench
ANSI C63.10 Section 11.8
Requirement | FCC 15.247, RSS-247 Method . ection
Option 2
Limits: DTS BW greater than 500 kHz
Test Parameters
Frequency | 2405 MHz, 2440 MHz, 2475 MHz Setup Conducted
RBW 100 kHz VBW 300 kHz
Detector(s) | Peak Trace Max Hold
Instrumentation
Laird
Date : 25-Nov-2019 Test : Conducted Radio Job : C-3272
PE : Zach Wilson Customer : Legrand Quote : 319107
|N0 | Asset ‘ Description Manufacturer | Model Serial Cal Date Cal Due Date Equipment Status
1 EE 960087 Analyzer - Spectrum Agilent NO010A MYS53400296 4/24/2019 4/24/2020 Active Calibration
2 AA 960172 Cable AH. Systems, Inc SAC-26G-1 387 12/0/2018 12/9/2019 Active Verification
EUT Parameters
Input Power | 5VDC Mode Zigbee TX
Frequency 2405, 2440, 2475 MHz Channel 11, 18, 25
Company: Pass & Seymour, Inc. d/b/a Name: 982057
Legrand
Page 9 of 33
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Data Table

DTS BW
(kHz)

Frequency
(MHz)

Margin

Limit (kHz) (kHz)

2405.0 1204.0 500.0 704.0

2440.0 1304.0 500.0 804.0

2475.0 1447.0 500.0 947.0

Plots

CONNECTIVITY

[ Keysight Spectrum Analyzer - Occupied BW
u 3 o 0 11:47:08 PM Dec 03,2015
Radio Std: None

ENSE:INT] SOURCE OFF
Center Freq: 2.405000000 GHz

Trig: Free Run AvglHold: 10/10
#Atten: 20 dB Ext Gain: -10.00dB__ Radio Device: BTS

Span 20.000 MHz

#FGain:Low

#Res BW 100 kHz #VBW 300 kHz

Total Power 10.0 dBm

Occupied Bandwidth

2.2945 MHz
64.188 kHz
1.204 MHz x dB

Transmit Freq Error % of OBW Power

x dB Bandwidth

99.00 %
-6.00 dB

s’ STATUS

[ Keysight Spectrum Anlyzer - Occupied BW.

SENSEINT] SOURC
Center Freq: 2.440001
Trig: Free Run
#Atten: 30 dB

i [ 12:31:58 AMDec 04, 2019
Span 20.000 MHz GHz Radio Std: None

= AvglHold:>10/10
#FGain:Low Ext Gain: -10.00dB__Radio Device: BTS

T
Larn S lan”

"~ Span 20.00 MHz

#VBW 300 kHz Sweep 1.933 ms|

Occupied Bandwidth Total Power 9.99 dBm

2.3348 MHz
74.090kHz % of OBW Power
1304MHz  xdB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

usc STATUS

Low Channel DTS BW

Mid Channel DTS BW

[ Keyeight Spectrum Analyzer - Occupied BW.
L % 500 ac | comec | I NT] SOURCE OFF | ALIGN AUT
Center Freq: 2475500000 GHz

Trig: Free Run AvglHold: 10110
#Atten: 30 dB in: -10.00

12:44:57 AM Dec 04,2015

Radio Std: None Peak Search

‘Span 20.000 MHz

==
#FGain:Low dB__Radio Device: BTS

Ref 30.00 dBm

\

é _

#Res BW 100 kHz #VBW 300 kHz Sweep 1.933 ms}

Occupied Bandwidth Total Power 10.1 dBm

2.3812 MHz
-42479kHz % of OBW Power
1447TMHz  xdB

Transmit Freq Error
x dB Bandwidth

99.00 %
-6.00 dB

sc sTATUS

High Channel DTS BW

Company: Pass & Seymour, Inc. d/b/a
Legrand
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5.1.2 99% Bandwidth

CONNECTIVITY

Operator Zach Wilson QA Anthony Smith
Temperature | 28.4°C R.H. % 32.5
Test Date 12/3/2019, 4/7/2020 Location Radio Bench
Requirement | FCC 15.247, RSS-247 Method ANSI C63.10 Section 6.9.3
Limits: Reported
Test Parameters
Frequency | 2405 MHz, 2440 MHz, 2475 MHz Setup Conducted
RBW 20 kHz VBW 62 kHz
Detector(s) | Peak Trace Max Hold
Instrumentation
Laird
Date : 25-Nov-2019 Test: Conducted Radio Job : C-3272
PE : Zach Wilson Customer : Legrand Quote : 319197
[Mo] — Asset [ Description Manufacturer | Serial CalDate | CalDueDate | Equipment Staius
1 EE 960087 Analyzer - Spectrum Agilent NOO10A MY53400296 4/24/2019 4/24/2020 Active Calibration
2 AA960172 Cable A H. Systems, Inc SAC-26G-1 387 12/9/2018 12/9/2020 Active Verification
EUT Parameters
Input Power | 5VDC Mode Zigbee TX
Frequency 2405, 2440, 2475 MHz Channel 11, 18, 25
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Data Table

99% OBW
(kHz)
2292.8
2347.1
2365.1

Frequency
(MHz)
2405
2440
2475

Plots

CONNECTIVITY

N AUT 09:41:36 PM Apr 06, 2020

5000000 GHz " Radio Std: None
T Avg|Hold:>10/10
#Atten: 30 dB.

=
#FGain:Low Radio Device: BTS

Ref 40.00 dBm

|
N
s
’[ =
Center 2405 GHz

IRes BW 91 kHz VBW 910 kHz

Occupied Bandwidth Total Power 9.39 dBm
2.2928 MHz

48.385 kHz
3.362 MHz

Transmit Freq Error
x dB Bandwidth

OBW Power
xdB

99.00 %
-26.00 dB

STATUS

| 5 lutm
AmptdlY Scale

Ref Value
40.00 dBm
I ————

Attenuation S
[30 dB]

B8 gtentSpectrum Ansyeer - Occopied B |
Xl DC CORRE( S| uTO 10:05:09 PM Apr 06, 2020

Radio TracelDetector

Span 10.000 MHz H:
- Avg|Hold:>10110
#Atten: 30 dB

#FGain:Low Radio Device: BTS

Ref 40.00 dBm

IRes BW 91 kHz VBW 910 kHz

Occupied Bandwidth Total Power 9.64 dBm

2.3471 MHz
57.979 kHz
4.085 MHz

OBW Power
xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

= STATUS

Low Channel 99% BW

Mid Channel 99% BW

C ALTGN AUT
GHz Center Freq: 2.475000000 GHz

G0 Trig: FreeRun Avg|Hold:>10/10
#FGain:Low

20.
Radio Std: None

Radio Device: BTS

Ref 40.00 dBm

ICenter 2.475 GHz
Res BW 91 kHz

Span 10 MHZ]
Sweep 1.467 ms)

VBW 910 kHz

Occupied Bandwidth Total Power 9.31 dBm
2.3651 MHz

61.048 kHz
4.097 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

= sTATUS|

o) & e
Frequency

Center Freq|
2.475000000 GHz

High Channel 99% BW

Company: Pass & Seymour, Inc. d/b/a
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5.1.3 Maximum Peak Conducted Output Power

CONNECTIVITY

Operator Zach Wilson QA Anthony Smith
Temperature | 28.4°C R.H. % 32.5
Test Date 12/3/2019 Location Radio Bench
Requirement | FCC 15.247, RSS-247 Method ANSI C63.10 Section 11.9.1.1
Limits: 1 Watt / 30 dBm
Test Parameters
Frequency | 2405 MHz, 2440 MHz, 2475 MHz Setup Conducted
RBW 8/10 MHz VBW 50 MHz
Detector(s) | Peak Trace Max Hold
Instrumentation
Laird
Date : 25-Nov-2019 Test: Conducted Radio Job: C-3272
PE - Zach Wilson Customer - Legrand Quote : 319197
‘ No. ‘ Asset | Description Manufacturer | Serial Cal Date Cal Due Date Equipment Status
1 EE 960087 Analyzer - Spectrum Agilent NS010A MY53400296 4/24/2019 4124/2020 Active Calibration
2 AA 960172 Cable AH. Systems, Inc. SAC-26G-1 387 12/9/2018 12/9/2019 Active Verification
EUT Parameters
Input Power | 5VDC Mode Zigbee TX
Frequency 2405, 2440, 2475 MHz Channel 11, 18, 25

Company: Pass & Seymour, Inc. d/b/a

Legrand
Report: TR 319197 A

Job: C-3272
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Data Table

Output
Power
(dBm)

Limit
(dBm)

Frequency
(MHz)

Margin
(dB)

2405 5.6 30.0

24.4

2440 5.7 30.0

24.3

2475 5.7 30.0

24.3

Plots

CONNECTIVITY

o= Trig: Free Run
Atten: 30 dB

PNO: Fast
IFGain:Low

Ext Gain: -10.00 dB
Mkr1 2.403 89 GHz
5.618

Peak Search

X dBm

Center 2.40500 GHz Span 30.00 MHz
#Res BW (-6dB) 10 MHz Sweep 1.000 ms (1001 pts)

usc 'sTATUS

#VBW 50 MHz

[ Kot spectrum Anabyzer_Sweptsa
L | REpRESEL Ac | corre & o
Marker 1 2.438590000000 GHz : Avg Ty g-Pwr
NRE RO Tast —o Trig: Free Run Avg|Hold: 1001100
IFGainlow __Atten: 30 dB Ext Gain: -10.00 dB

Ref 30.00 dBm

Center 2.44000 GHz Span 30.00 MHz
#Res BW 8 MHz #VBW 50 MHz #Sweep 1.000 ms (1001 pts)

sc STATUS

Low Channel Output Power

Mid Channel Output Power

[ Keysight Spectrum Analyzer - Swept SA

oFF [

Trig: Free Run
Atten: 30 dB

5
Marker 1 2.473580000000 GHz
YE o

Avg Type: Log-Pwr
Avg|Hold: 1001100
Ext Gain: -10.00 dB
Mkr1 2.473 58 GHz
5.659 dBm

Center 2.47550 GHz
#Res BW 8 MHz

usc STATUS

Span 30.00 MHz

#VBW 50 MHz Sweep 1.000 ms (1001 pts)

High Channel Output Power

Company: Pass & Seymour, Inc. d/b/a
Legrand
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5.1.4 Duty Cycle

CONNECTIVITY

Operator Zach Wilson QA Anthony Smith
Temperature | 28.4°C R.H. % 32.5
Test Date 12/3/2019 Location Radio Bench
Requirement | FCC 15.247, RSS-247 Method ANSI C63.10 Section 11.6
Limits: Reported
Test Parameters
Frequency | 2405 MHz, 2440 MHz, 2475 MHz Setup Conducted
RBW 8 MHz VBW 50 MHz
Detector(s) | Peak Trace Clear Write
Instrumentation
Laird
Date : 25-Nov-2019 Test: Conducted Radio Job: C-3272
PE - Zach Wilson Customer - Legrand Quote : 319197
‘ No. ‘ Asset | Description Manufacturer | Serial Cal Date Cal Due Date Equipment Status
1 EE 960087 Analyzer - Spectrum Agilent NS010A MY53400296 4/24/2019 4124/2020 Active Calibration
2 AA 960172 Cable AH. Systems, Inc. SAC-26G-1 387 12/9/2018 12/9/2019 Active Verification
EUT Parameters
Input Power | 5VDC Mode Zigbee TX
Frequency 2405, 2440, 2475 MHz Channel 11, 18, 25

Company: Pass & Seymour, Inc. d/b/a

Legrand
Report: TR 319197 A
Job: C-3272
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Data Table

Frequency
(MHz)

Duty Cycle
%

2405

100

2440

100

2475

100

Plots

CONNECTIVITY

Keysight Spectium Analyzer - Swept SA

o I 500
Sweep Time 1.00 ms
N

Center 2.405000000 GHz
#Res BW 8 MHz

SENSEINT] SOURCE OFF | ALIGN AUT 12:27:00 AMDec 04,
Avg Type: Log-Pwr T

st ~>- Trig: Free Run
IFGain:Low Atten: 30 dB

#VBW 50 MHz

STATUS

5 VeyuahtSpecum Ao Swept SR |
. REPRESEL [ 508 AC | _CORE o

ALTGN AUT

s I
Marker 1 912.000 ns Avg Type: Voltage

e PNO: Tast —a- Trig: FreeRun
IFGain:Low __Atten: 30 dB. Ext Gain: -10.00 4B
Mkr1 912.0 ns
Ref 30.00 dBm 10 dBm

Center 2.440000000 GHz
Res BW 8 MHz #VBW 50 MHz Sweep 1.000 ps (1001 pts)|

usc sTATUS

Low Channel Duty Cycle

Mid Channel Duty Cycle

[ Keysight Spectrum Anayzer - Swept SA

Marker 1 126.000 ns
NFE

Cenier 2.475000000 GHz
Res BW 8 MHz

[_cor T SENSEINT] SOURCE OFF | ALIGN AUTC
Avg Type: Voltage

PNO: Fast = Trig: FreeRun Avg|Hold: 100/100
IFGain:Low Atten: 30 dB Ext Gain: -10.00 dB

#VBW 50 MHz Sweep 1.000 ps (1001 pts)

STATUS

High Channel Duty Cycle

Company: Pass & Seymour, Inc. d/b/a
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5.1.5 Peak Power Spectral Density

CONNECTIVITY

Operator Zach Wilson QA Anthony Smith
Temperature | 28.4°C R.H. % 32.5
Test Date 12/3/2019 Location Radio Bench
Requirement | FCC 15.247, RSS-247 Method ANSI C63.10 Section 11.10.2
Limits: 8 dBm / 3 kHz
Test Parameters
Frequency | 2405 MHz, 2440 MHz, 2475 MHz Setup Conducted
RBW 3 kHz VBW 10 kHz
Detector(s) | Peak Trace Max Hold
Instrumentation
Laird
Date : 25-Nov-2019 Test: Conducted Radio Job: C-3272
PE - Zach Wilson Customer - Legrand Quote : 319197
‘ No. ‘ Asset | Description Manufacturer | Serial Cal Date Cal Due Date Equipment Status
1 EE 960087 Analyzer - Spectrum Agilent NS010A MY53400296 4/24/2019 4124/2020 Active Calibration
2 AA 960172 Cable AH. Systems, Inc. SAC-26G-1 387 12/9/2018 12/9/2019 Active Verification
EUT Parameters
Input Power | 5VDC Mode Zigbee TX
Frequency 2405, 2440, 2475 MHz Channel 11, 18, 25

Company: Pass & Seymour, Inc. d/b/a

Legrand
Report: TR 319197 A
Job: C-3272
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Data Table

Frequency
(MHz)

Peak PSD
(dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

2405

-3.3 8.0

11.3

2440

-3.8 8.0

11.8

2475

-4.0 8.0

12.0

CONNECTIVITY

4962200000 Gl
e

e MU}‘ W bl

Center 2.4050000 GHz
#Res BW 3.0 kHz

g Ty)
Avg|Hold: 1001100 w
Ext Gain: -10.00 dB
Mkr1 2.404 962 2 GHz
.262 dBm

Trig: FreeRun
Atten: 30 dB

PNO: Wide -
IFGain:Low

i

W ,MVLJ [N WJ[,.

\ ‘ i I |
I
/E]L o V‘Lf A“J

Span 1.800 MHz
Sweep 189.8 ms (1001 pts)

sTATUS

#VBW 10 kHz

o e

earcl

Ac | _comse SeNsE F]__ AGNAUT

9962200000 GHz vg Type: Log-Pwr
NFE - PRG: Wide ~>= Trig: FreeRun Avg|Hold: 1001100

Atten: 30 dB Ext Gain: -10.00 dB

Mkr1 2.439 962 2 GHz

-3.772 dBm

12:37:10 AMDec
IFGain:Low

Ref 30.00 dBm

|

Ll |

o
uvnﬁpﬂ LM by W‘M‘ \\(JL L

MkHReval
Center 2.4400000 GHz Span 1.800 MHz m‘

#Res BW 3.0 kHz #VBW 10 kHz Sweep 189.8 ms (1001 pts)|

usc sTATUS

Low Channel PPSD

Mid Channel PPSD

Marker 1 2.474961800000 GHz
NFE P

Ref 30.00 dBm

Center 2.4755000 GHz
#Res BW 3.0 kHz

RREC ] T SENSESINT] SOURCE OFF | ALIGN AUTC
Avg Type: Log-Pwr
Avg|Hold:>100/100
Ext Gain: -10.00 dB

Mkr1 2.474 961 8 GHz
-4.049 dBm

[12:49:50 AM Dec 04,2019
TRAC

Trig: Free Run
Atten: 30 dB

NO: Wide' Cp)
IFGain:Low

H

|
"JLMV al L«n "l

e

\ \
LW L\f Q’L\y“ 7Mr ur ;yL ‘,‘\; [:NJ’ | '

!
Wadalyl

Span 1.800 MHz
Sweep 189.8 ms (1001 pts)|

STATUS

#VBW 10 kHz

High Channel PPSD

Company: Pass & Seymour, Inc. d/b/a

Legrand
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5.1.6 Conducted Spurious Emissions

CONNECTIVITY

Operator Zach Wilson QA Anthony Smith
Temperature | 28.4°C R.H. % 32.5
Test Date 12/3/2019, 4/7/2020 Location Radio Bench

Requirement | FCC 15.247, RSS-247 Method ANSI C63.10 Section 11.11
Limits: 20 dBc =-18.4 dBm

552?&3;‘1"50"535 Hz #VBW 300 kHz Sweep 1.055) amnsz(iunorﬂ“srsz) m

Reference Level = 1.6 dBm
Test Parameters
Frequency 2405 MHz, 2440 MHz, 2475 MHz Setup Conducted
RBW 100 kHz VBW 300 kHz
Detector(s) | Peak Trace Max Hold

Company: Pass & Seymour, Inc. d/b/a
Legrand

Report: TR 319197 A
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Instrumentation

Laird .

Date - 25-Nov-2019

Test: Conducted Radio

PE : Zach Wilson

Laird

CONNECTIVITY

Job - C-3272

Customer - Legrand

Quote © 319197

| No. | Asset | Description Manufacturer | Model Serial Cal Date Cal Due Date Equipment Status
1 EE 960087 Analyzer - Spectrum Agilent NOO10A MY53400296 4/2412019 4/24/2020 Active Calibration
2 AA 960172 Cable AH. Systems, Inc SAC-26G-1 387 12/9/2018 1219/2020 Active Verification
EUT Parameters
Input Power | 5VDC Mode Zigbee TX
Frequency | 2405, 2440, 2475 MHz Channel 11, 18, 25
Data Table

2398.9 11 -42.7 -18.4 24.3
2488.1 11 -70.3 -18.4 51.9
4809.1 11 -52.8 -18.4 34.4
4879.05 18 -55.1 -18.4 36.7
2365.98 25 -68.0 -18.4 49.6
2484.127 25 -48.8 -18.4 30.4
9898.08 25 -55.2 -18.4 36.8

Company: Pass & Seymour, Inc. d/b/a
Legrand

Report: TR 319197 A
Job: C-3272
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Plots

CONNECTIVITY

[ Keysight Spectrum Analyzer - Swept SA =5

g X I
Marker 1 682.810000000 MHz

NFE  PNO:Fast ~»= Trig: FreeRun

\FGainlow __Atten: 10 dB

vg Type: Log-
Avg|Hold: 1001100
Ext Gain: -10.00 dB

Mkr1 682.81 MHz

-70.065 dBm

3
‘ |
Pttt WM'MWMAMWMMMlﬂfw"‘lA’\MAJ.M_,J,M)'V""MMJW‘MMNW*JII»MMW’WQT‘

Start 0.0300 GHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 92.73 ms (1001 pts)

usc STATUS

[ Keysight Spectrum Analyzer - Swept SA T

Avg Type: Log-Pwr
FreeRun A 10011

Marker 1 1.032750000000 GHz
NG Past o Tr
Atten: 10 dB

Mkr1 1.032 75 GHz

Ref 10.00 dBm -68.095 dBm

"
¢
sl s ot b e e i e tibi Aol p :

Start 1.0000 GHz Stop 2.3100 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 125.2 ms (1001 pts)

uss sTATUS

30-1000 MHz, Low Channel

1-2.31 GHz, Low Channel

SENSEANT

Avg Type: Log-Pwr
AvglHold:>100/100

BRO: Tost Gay Trig: FreeRun
FGain:Low Atten: 20 4B
Mkr1 2.398 929 GHz

Ref 10.00 dBm -42.743 dBm

Start 2.31000 GHz Stop 2.40000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 10.00 ms (30000 pts)|

usc ‘sTATUS

TSweptSh =
: = Frequency

Start Freq 2.483500000 GHz .
Fast —»— 1rig: FreeRun
IFGain:Low Atten: 10 dB
Mkr1 2.488 136 5 GHz AutoTune
Ref 10.00 dBm -70.305 dBm
CenterFreq
2491750000 GHz,

StartFreq|
2.483500000 GHz

CFStep
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Stop 2.500000 GHz |52}
Sweep 1.600 ms (1001 pts)

e sTATUS

Start 2.483500 GHz

#Res BW 100 kHz #VBW 300 kHz

2.31-2.4 GHz, Low Channel

2.4835-2.5 GHz, Low Channel

[ KeyightSpectrum Analzer - Swept S T o )

Avg Type: Log-Pwr
rig: Free Run Avg|Hold: 10/10

Average/Hold Number 10
PNO: Fast —= T1ig:
IFGain:Low Atten: 10 dB Ext Gain: -10.00 dB.

Ref 10.00 dBm

'

b e
o T et
A i Wleirg a1 e

Start 2.50 GHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.150 s (1001 pts)

usc sTATUS

2.5-25 GHz, Low Channel
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CONNECTIVITY

[ Keysight Spectrum Analyze: - Swept SA

Marker 1 915.610000000 MHz

Ref 10.00 dBm

0 03:54:43 AMDec 04,2019
Avg Type: Log-Pwr TRACE

Trig: Free Run AvglHold: 1010
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Ext Gain: -10.00 dB
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PNO: Fast —>—
IFGain:Low Atten: 10 dB

Ref 10.00 dBm

Start 1.0000 GHz Stop 2.3100 GHz
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usc sTATUS
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[ Kepsght Spectrum Analyzer - Swept S > )
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£ OFF iGN 03:56:47 A Dec 03, 2015
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STATUS
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2.5-25 GHz, Mid Channel
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CONNECTIVITY

[ Keysight Spectrum Analyze: - Swept SA

Marker 1 529.550000000 MHz . Avg Type: Log-Pwr
'BNO: Fast > Trig: Free Run AvglHold: 10110
IFGain:Low ___Atten: 10 dB Ext Gain: -10.00 4B i
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Ref 10.00 dBm -70.855 dBm
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PNO: Fast —— 1 Avg]Hold: 10110
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[ Keysight Spectrum Analyzer - Swept 54
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s STATUS
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5.1.7 Frequency Stability

CONNECTIVITY

Operator Zach Wilson QA Anthony Smith
Temperature | 28.4°C R.H. % 32.5
Test Date 12/3/2019 Location Radio Bench
Requirement | FCC 2.1049, RSS-GEN Method ANSI C63.10 Section 6.8
Limits: Reported
Test Parameters
Frequency | 2405 MHz, 2440 MHz, 2475 MHz Setup Conducted
RBW 8 MHz VBW 50 MHz
Detector(s) | Peak Trace Max Hold
Temperature | ., so°c Voltage | |\ 3 \pcto 5.8 VDC
Range Range
Instrumentation
Laird
Date - 25-Nov-2019 Test - Conducted Radio Job - C-3272
PE : Zach Wilson Customer : Legrand Quote - 319197
[ho.] Asset Description Manufacturer | Model Serial CalDate | CalDueDate | Equipment Status
1 CC 000210C Chamber - Environmental Thermotron 8-8C 28133 10/26/2018 10/26/2020 Active Verification
2 AA960172 Cable AH. Systems, Inc SAC-26G-1 287 12/9/2018 12/9/2020 Active Verification
3 RE 18001 Analyzer - EMI Receiver Keysight NO038A MY50010111 9/23/2019 9/23/2020 Active Calibration
EUT Parameters
Input Power | 4.3,5.0,5.8 VDC Mode Zigbee TX
Frequency 2405, 2440, 2475 MHz Channel 11, 18, 25

Company: Pass & Seymour, Inc. d/b/a

Legrand
Report: TR 319197 A
Job: C-3272
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Data Table

11 5.0 20.0 2,404,961,324.3 0.0
11 5.0 50.0 2,404,961,182.1 142.2
11 5.0 -20.0 2,404,961,219.6 104.7
18 5.0 20.0 2,439,961,746.6 0.0
18 5.0 50.0 2,439,961,883.7 137.1
18 5.0 -20.0 2,439,961,641.8 104.8
25 5.0 20.0 2,474,962,048.3 0.0
25 5.0 50.0 2,474,961,989.3 59.0
25 5.0 -20.0 2,474,962,003.1 45.2

11 5.0 20.0 2,404,961,324.3 0.0
11 5.8 20.0 2,404,961,232.0 92.3
11 4.3 20.0 2,404,961,390.4 66.1
18 5.0 20.0 2,439,961,746.6 0.0
18 5.8 20.0 2,439,961,582.3 164.3
18 4.3 20.0 2,439,961,618.1 128.5
25 5.0 20.0 2,474,962,048.3 0.0
25 5.8 20.0 2,474,961,914.6 133.7
25 4.3 20.0 2,474,961,968.7 79.6

Company: Pass & Seymour, Inc. d/b/a

Legrand
Report: TR 319197 A

Job: C-3272
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CONNECTIVITY

Plots

[ Keysight Spectrum Anayzes - Swept SA

[ Keysight Spectrum Anayzes - Swept SA

] SOURCE 04:21:07 AMDec 04,2019

Marker 1 2.403551355136 GHz Avg Type: Log-Pwr
BNG:Fast ~>- Trig: FreeRun Avg|Hold: 1010
|FGain:Low ___Atten: 30 dB

Marker 1 2.438359335934 GHz ) Avg Type: Log-Pur
n Trig: Free Run Avg|Hold: 10/10
Ext -1

PNO: Fast —>—
IFGain:Low Atten: 30 dB

Ref 30.00 dBm Ref 30.00 dBm

Mkr—RefLvl
Span 10.00 MHz m

Sweep 1.333 ms (10000 pts)|

sTATUS

Center 2.440000 GHz
#Res BW 8 MHz #VBW 50 MHz

s

Mid Channel, Nominal Temp, Nominal Voltage

Center 2.405000 GHz
‘Res BW 8 MHz #VBW 50 MHz

sTATUS

Low Channel, Nominal Temp, Nominal Voltage

[ Keysight Spectrum Anayzer - Swept SA
c ENSEINT] SOUR 04:10 2015

Peak Search

Cnt1 2474 962 048.304 Hz
Ref 30.00 dBm 5.742 dBm

Span 5.000 MHz
Sweep 1.333 ms (10000 pts)

usc sTATUS

Center 2.475000 GHz
#Res BW 8 MHz #VBW 50 MHz

High Channel, Nominal Temp, Nominal Voltage
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CONNECTIVITY

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 EUT
Spectrum \

Analyzer

Company: Pass & Seymour, Inc. d/b/a

Legrand
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5.2.1 Radiated Emissions

CONNECTIVITY

Operator Anthony Smith QA Zach Wilson
Temperature | 24.3°C, 26.5°C, 24.7°C R.H. % 26.8%, 33%, 33%
11/25/2019, 11/26/2019, .
Test Date 11/27/2019 Location Chamber 3
Requirement | FCC 15.209, RSS-GEN Method ANSI C63.10 Sections 6.5 & 6.6

Limits: FCC 15.209

30-88 40
88-216 43.5 - -
216-960 46 - -
960-1000 54 - -
1000-25000 - 54 74
Test Parameters
Frequency 30 MHz - 25 GHz Distance 3m
Max peak hold with peak
detector for plots and final peak
measurements. Quasi peak
detector used for measurements .
Detector(s) under 1 GHz. 10 Hz used for Table height | 150cm
average measurements as unit
can transmit modulated with a
100% duty cycle.
Below 1 GHz: 1.2 MHz
Below 1 GHz: 120 kHz Above 1 GHz (plots): 30 kHz
RBW Above 1 GHz: 1 MHz VBW Above 1 GHz (peak): 3 MHz
Above 1 GHz (avg.): 10 Hz
EUT Flat, Side, Vertical. Only showing
Orientations | worst case plots and data.

EUT Parameters

Input 5VDC Mode Zigbee Transmit
Power
2405 MHz (Low), 2440 MHz Only showing mid channel outside of band
EUTChan. |\ 1id), 2475 MHz (High) R o

Company: Pass & Seymour, Inc. d/b/a

Legrand
Report: TR 319197

Job: C-3272
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Instrumentation

Laird -,

Date : 25-Mow-2013

Test: Radiated Emissions - TX

FE: Zach Wilson

Laird

CONNECTIVITY

Job: C-3272

Customer: Legrand

Quote : 313137

[Ma] Asset [ Clescription Tlanufacturer | Madel Serial CalDate | CalDueDate [ Equipment Status
1 AASRO007  Antenna- Double Fidge Hom ERCO ans 931-4132 10i782019 10TI2020 Active Calibration
2 EE B60085  Analyzer - EMI Receiver Agilent NI0Z2A MITEI210143 Ha42019 2442020 Active Calibration
3 EE 960160 Antenna - Low Moise Amplifier Mini-Circuits ZVA-213E-54 =L ] 072019 1WTIZ020 Active Calibration
4 AASR0ITL  Cable AH. Systems, Ine SAC-26G-6 396 1291208 1212020 Active Verification
5 AAGE01TE  Antenna- SmallHom ETS Lindgren ANMEC-FPA 00206320 Mre2019 Wrizozo Active Calibration
[ AA 960155 Antenna- Log Pericdic AH. Systems, Inc SAS-H12-2 557 W20 302020 Active Calibration
T A% 060128 Antenna - Biconical ETS Lindgren HM0E O00E2899 100802019 WArz2020 Active Calibration
8 AMSE0153  Filter - High Pass 2.4 GHz Kt HFF-L-14186 727204 22019 222020 Active Calibration
Table

960.6 \Y Vertical 100 0 28.4 54.0 25.7
384.0 H Side 100 250 27.0 46.0 19.0
87.9 \Y Flat 110 227 23.7 40.0 16.3
31.2 Vv Vertical 207 0 27.9 40.0 12.1
31.3 \Y Side 207 0 27.6 40.0 12.4
2484.1 H 135 80 46.3 53.5 54.0 74.0 7.7 20.5 25 Flat
2390.0 H 115 79 40.3 53.3 54.0 74.0 13.7 20.7 11 Flat
2231.0 \ 150 0 50.6 38.1 54.0 74.0 3.4 359 18 Flat
4879.1 H 100 42 52.8 58.4 54.0 74.0 1.2 15.6 18 Flat
4879.1 \% 202 119 46.9 53.1 54.0 74.0 7.1 20.9 18 Flat
4881.0 \ 220 274 46.7 55.0 54.0 74.0 7.3 19.0 18 Vertical
4879.0 H 236 32 52.3 57.9 54.0 74.0 1.7 16.1 18 Vertical
4879.0 \% 150 150 51.7 57.4 54.0 74.0 2.3 16.6 18 Side
22620.0 \ 150 0 41.4 53.2 54.0 74.0 12.6 20.8 18 Side

Company: Pass & Seymour, Inc. d/b/a
Legrand
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CONNECTIVITY
Plots

Agilent EMI Receiver - Frequency Scan Agilent EMI Receiver - Frequency Scan
L ALIGNAUTO | 11:58:05 AMNov 1 Q__AC

e T T —
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30.502 dBuV/im Ref 55.00 dBuVim 30.987 dBuV/m

Next Pk Rigt | Next Pk Righ

NextPkLe | Next Pk Lel

Min Searcl Min Searcl

Peak Criteria | v Peak Criteria

Start 30 MHz ) Stop 200 MHz, . } - Stop 200 MHz
Res BW 120 kHz VBW 1.2 MHz Dwell Time 6.733 s (59.99 kHz) VBW 1.2 MHz Dwell Time 6.733 ps (59.99 kHz)
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Marker 1 959.74 MHz TR m‘@g Rk Searc Marker 1 985.60 MHz = SALSEAE
PREANP scan " atten:04B Free Run F P cs—
Mkr1 959.74201 MHz Nexties Mkr1 985.60072 MHz Nexteea
Ref 55.00 dByV/m 35.680 dBuVim 34.911 dBpuVim

Next Pk Rigt | Next Pk Righ

Next Pk Le Next Pk Lel

Min Searc i Min Searc|

Peak Criteria Peak Criteria
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Channel 18 Channel 18
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Agilent Spectrum Analyzer - Swept SA

L | __FF 500 AC [E:
Marker 1 2.388560000000 GHz
PN

SENSEINT| ALIGNAUTO | 10:42:50 AMNov 25, 2019
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Peak Search
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Stop 2.39000 GHz
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STATUS

Start 2.31000 GHz
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CONNECTIVIT

Agilent Spectrum Analyzer - Swept SA
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#VBW 3.0 MHz

Peak Search

NextPeak

Next Pk Right

Next Pk Lefl

Marker Delte

Mkr—CF

Mkr—RefLv

2310-2390 MHz, Horizontal Antenna, Flat EUT
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SENGEIN

Agilent Spectrum Analyzer - Swept SA
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Agilent Spectrum Analyzer - Swept SA
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