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September 16, 2023

Lutron Electronics
Andrew Vaughn

7200 Suter Road
Coopersburg, PA 18036

Dear Andrew Vaughn,

Enclosed is the EMC Wireless test report for compliance testing of the Lutron Electronics, Caseta Bridge
as tested to the requirements of Title 47 of the CFR, Ch. 1 (10-1-06 ed.), FCC Part 15 Subpart C for
Intentional Radiators.

Thank you for using the services of Eurofins Electrical and Electronic Testing NA, Inc. If you have any
guestions regarding these results or if Eurofins Electrical and Electronic Testing NA, Inc. can be of
further service to you, please feel free to contact me.

Sincerely,

. ///r//// . /,//////7/)//

Documentation Department
Eurofins Electrical and Electronic Testing NA, Inc.

Reference: (\Lutron Electronics\ WIR127472-FCC15.231 Rev. 3)

aa

ACCREDITED)
#0591.01

Certificates and reports shall not be reproduced except in full, without the written permission of Eurofins Electrical and Electronic Testing NA,
Inc. While use of the A2LA logo in this report reflects Eurofins Electrical and Electronic Testing NA, Inc. accreditation under these programs,
the report must not be used by the client to claim product certification, approval, or endorsement by A2LA, or any agency of the Federal
Government. This letter of transmittal is not a part of the attached report.
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Electromagnetic Compatibility Criteria
Test Report

for the

Lutron Electronics
Caseta Bridge

Tested under
the FCC Certification Rules
contained in
Title 47 of the CFR, Part 15.231 Subpart C
for Intentional Radiators

Report: WIR127472-FCC231

Donald Salguero, Project Engineer
Wireless Lab

Engineering Statement: The measurements shown in this report were made in accordance with the procedures indicated, and
the emissions from this equipment were found to be within the limits applicable. | assume full responsibility for the accuracy and
completeness of these measurements, and for the qualifications of all persons taking them. It is further stated that upon the basis of
the measurements made, the equipment tested is capable of operation in accordance with the requirements of FCC Rules Part
15.231 under normal use and maintenance.

Michael Griffiths
Manager, Wireless Lab
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Report Status Sheet
Revision Report Date Reason for Revision
%) July 7, 2023 Initial Issue.
Updated Fundamental Field Strength
1 July 20,2023 - Test Results, Vertical table.
2 August 24, 2023 Added Measurement Uncertainty
section.
Removed references to BDG-1/ L-
3 September 16, 2023 BDG / L-BDGPRO PMNs
throughout.
Report: WIR127472-FCC15.231 Rev. 3 © 2023, Eurofins Electrical and Electronic Testing NA, Inc. Page 4 of 32

Maryland | California | Texas
www.metlabs.com



<& eurofins

HEADQUARTERS: 914 WEST PATAPSCO AVENUE « BALTIMORE, MARYLAND 21230 « PHONE (410) 354-3300 « FAX (410) 354-3313

Table of Contents

L EXECULIVE SUMIMATY ....veiiiiiiiieite sttt e e st et et e s teaseene e s e e e e te st e sbeabeene e ae st e sbesbeabeaneeneeseenseneearens 8
N o U 0 To ST ) ] PSSR 9
B.  EXECULIVE SUMIMAIY w.e.viveitieieiieiesteste e ste e e e e te e steste e saese et e eeseestesteateaseansesee s e besaeatesneenaeseeneeneenrenras 9
I [=Lo (011 o g g =T ) @] ) 1o VT = o] o FO S 10
AL OVEIVIBW ..ottt sttt et b etttk st e skt e b e b e e e bt e b e e b e e b e b e Rt e b s b e st ek b e Rt e bt e Rt e ne et e e 11
Bl RETEIENCES ...t bbbt h et bbb R Rt e bbb bRt s e n e r b nre e 11
O - AR (-SSRSO 11
D. Measurement UNCEITAINTY .......coviiiiiieiiteiee sttt sb ettt b et b bbbt b e 12
E. Equipment Overview and Test CONFIQUIAtiON............ooiiiriiiineiie e 12
F.  EqQuipment CoNfIQUIAtION .........covoiiiiiiiie ettt 13
G, SUPPOIE EQUIPIMENT. ...ttt sttt bbb bbbt bbbt bbb 13
H. MOAE OF OPEIALION .....cviitiieiiiee ettt bt b e bbb bbbttt bbbt st 13
) SO |V Fo a1 (o T [T TN AV, =3 o Yo SRS 14
Jo IMOGITICALIONS ... bbb e bt bbbt e sb ekt b et e e bt es e e e b et b 14
a) MOIfICationS t0 EUT ....cvoviiiiiiiiciec ettt ettt be e 14
b) Modifications to Test StANArd..........cccvciiiiiiiicceccece et 14
K. DiSPOSITION OF EUT ..ottt bbb bbb ettt et 14
I11. Electromagnetic Compatibility Criteria for Intentional Radiators..........ccccccoccvevviciie v, 15
§ 15.203 ANLENNA REQUITEIMENT ....cvvvvivieiietereietesesie e tese e te e et sssse e s s tesesse e e sassese st se e ssesesessesesessesenesen 16
8§ 15.207(a) Conducted EmISSIONS LIMITS .....cc.oiiiiiiiieieieie sttt 17
§ 15.231(a) Periodic Operation REQUITEIMENTS..........cciiiiiiieie sttt 19
8§ 15.231(c) Field Strength of Fundamental and HarmoniCS ..........coooveiiniiineiinieie e 20
§ 15.231(C) 20 dB BaNAWITLN .......oviiiiiiiieiiiieeeee e 22
Iv. TS EQUIPIMENT ...ttt bbb bbb et b et b b e e bbb e bt bbbt ket e bbb b et 23
V. Certification & User’s Manual Information ...................cccco oo 25
A, Certification INFOIMALION........ccuiii e ettt steete e s e seeneeneenee s 26
B. Label and User’s Manual INfOrmation ............cccoiiuieiiiriiiieiiee e see e s e reesae e teesaeesaaesnneans 30

Report: WIR127472-FCC15.231 Rev. 3 © 2023, Eurofins Electrical and Electronic Testing NA, Inc. Page 5 of 32

Maryland | California | Texas
www.metlabs.com



<& eurofins

HEADQUARTERS: 914 WEST PATAPSCO AVENUE « BALTIMORE, MARYLAND 21230 « PHONE (410) 354-3300 « FAX (410) 354-3313

List of Tables

Table 1. Executive Summary of EMC Wireless Part 15.231 ComplianCeTeStiNg........cccevvrererinenenninenee e 9
Table 2. EUT SUMMAIY TabIE ..ottt ettt eene e et et st e beaneenae e e e e eennenrs 11
TADIE 3. RETEIBNCES ...ttt ettt b bbbt b bt b skt b st e e bt et e bttt en e b e neene e enen 11
Table 4. Uncertainty Calculations SUMMAIY ..........ccccviiiiiiiiiirieieiese e sresee et e e st e e e e e ste e sresre s e enaesaeseseesreses 12
Table 4. EQUIPMENT DELAIIS ...c..oiviieiiiiiece ettt e e e et e e st e st e s te e st e e et e be st e s beeneenee e eneeneenrenrn 13
JLIEE Lo L= T L O I OO PRSP 13
Table 6. Conducted Limits for Intentional Radiators from FCC Part 15 § 15.207(8) ......cccccervervrererienenieiseneeisieneenes 17
Table 7. CE Data [120VB0HZ, LINE] .......ciiiiiiieiietiit ettt 18
Table 8. CE Data [120V60HZ, NEULTAIT .......cviuiriiiiiitiictirees ettt 18
Table 9. Fundamental Field Strength - Test Results, HOrzontal ..............coooviiinieiiiinee e 21
Table 10. Fundamental Field Strength - Test ReSUItS, VErtiCal ........c.ccooviieiiierine e 21
Table 11. Harmonics Field Strength - Test Results, HOMZONAl ..........ccccvoiiiiiiniiececeee e 21
Table 12. Harmonics Field Strength - Test Results, VErtiCal ..........cccovveiiii i 21
Table 13. OBWV - TESE RESUILS ......cueitiitiiiei ettt bbb bbbt b bbbt eb e bt b e bt e et b sre e 22
Table 14. CE EQUIPMENT LIS ....ciiiiieieiii ettt e et e e e s et e te et e e s teesaeaseeanaesseenaeenseenteansenseenrenns 24
Table 15. RE EQUIPMENT LIS ....cuiiiieie ettt et et st et et e et e e s e e saeaseesnaesteenaeenteenseensenseenraens 24
Report: WIR127472-FCC15.231 Rev. 3 © 2023, Eurofins Electrical and Electronic Testing NA, Inc. Page 6 of 32

Maryland | California | Texas
www.metlabs.com



<& eurofins
E&E

HEADQUARTERS: 914 WEST PATAPSCO AVENUE « BALTIMORE, MARYLAND 21230 « PHONE (410) 354-3300 « FAX (410) 354-3313

List of Terms and Abbreviations

AC Alternating Current
ACF Antenna Correction Factor
Cal Calibration
d Measurement Distance
dB Decibels
dBpA Decibels above one microamp
dBuv Decibels above one microvolt
dBpA/m Decibels above one microamp per meter
dBuVvV/m Decibels above one microvolt per meter
DC Direct Current
E Electric Field
EUT Equipment Under Test
f Frequency
FCC Federal Communications Commission
GRP Ground Reference Plane
H Magnetic Field
HCP Horizontal Coupling Plane
Hz Hertz
kHz kilohertz
kPa kilopascal
kV kilovolt
LISN Line Impedance Stabilization Network
MHz Megahertz
puH microhenry
U1 microfarad
us microseconds
PRF Pulse Repetition Frequency
RF Radio Frequency
RMS Root-Mean-Square
TWT Traveling Wave Tube
Vim Volts per meter
VCP Vertical Coupling Plane
Report: WIR127472-FCC15.231 Rev. 3 © 2023, Eurofins Electrical and Electronic Testing NA, Inc. Page 7 of 32

Maryland | California | Texas
www.metlabs.com



<& eurofins
E&E

HEADQUARTERS: 914 WEST PATAPSCO AVENUE « BALTIMORE, MARYLAND 21230 « PHONE (410) 354-3300 « FAX (410) 354-3313

.  Executive Summary
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A. Purpose of Test

An EMC Wireless evaluation was performed to determine compliance of the Lutron Electronics Caseta
Bridge with the requirements of Part 15, §15.231. All references are to the most current version of Title 47
of the Code of Federal Regulations in effect. In accordance with §2.1033, the following data is presented in
support of the Certification of the Caseta Bridge. Lutron Electronics should retain a copy of this document
which should be kept on file for at least two years after the manufacturing of the Caseta Bridge has been
permanently discontinued.

B. Executive Summary

The following tests were conducted on a sample of the equipment for the purpose of demonstrating
compliance with Part 15, §15.231, in accordance with Lutron Electronics, purchase order number 5302520.

FCC Reference Description Results
§15.203 Antenna Requirement Compliant
§15.207 Conducted Emissions Voltage Compliant

815.231(a) Periodic Operation Requirements Compliant
815.231(b) Field Strength of Fundamentals and Harmonics Compliant
815.231(c) 20 dB Bandwidth Compliant

Table 1. Executive Summary of EMC Wireless Part 15.231 ComplianceTesting
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Il. Equipment Configuration
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A. Overview

Eurofins Electrical and Electronic Testing NA, Inc. was contracted by Lutron Electronics to perform testing
on the Caseta Bridge, under Lutron Electronics’ purchase order number 5302520.

This document describes the test setups, test methods, required test equipment, and the test limit criteria used
to perform compliance testing of the Lutron Electronics, Caseta Bridge.

The results obtained relate only to the item(s) tested.

Model(s) Tested: | Caseta Bridge
Model(s) Covered: | Caseta Bridge
Primary Power: 5 VDC
FCC ID: JPZ0149
Max Field Strength: 80.77 dBuV/m @ 3m
EUT Frequency Ranges: 431.5 - 436.6 MHz
Analysis: | The results obtained relate only to the item(s) tested.
Temperature: 15-35° C
Relative Humidity: 30-60%
Barometric Pressure: 860-1060 mbar
Evaluated by: | Donald Salguero
Report Date(s): | September 16, 2023

EUT Specifications:

Environmental Test
Conditions:

Table 2. EUT Summary Table

B. References

Federal Communication Commission, Code of Federal Regulations, Title 47,
CFR 47, Part 15, Subpart C Part 15: General Rules and Regulations, Allocation, Assignment, and Use of
Radio Frequencies

Methods and Measurements of Radio-Noise Emissions from Low-Voltage
Electrical And Electronic Equipment in the Range of 9 kHz to 40 GHz

ANSI C63.10-2013 American National Standard for Testing Unlicensed Wireless Devices

ANSI C63.4-2014

General Requirements for the Competence of Testing and Calibration

ISO/IEC 17025:2017 )
Laboratories

Table 3. References

C. Test Site

All testing was performed at Eurofins Electrical and Electronic Testing NA, Inc., 914 W. Patapsco Avenue,
Baltimore, MD 21230. All equipment used in making physical determinations is accurate and bears recent
traceability to the National Institute of Standards and Technology.

Eurofins Electrical and Electronic Testing NA, Inc. is an ISO/IEC 17025 accredited site by A2LA. Baltimore
#0591.01

Radiated Emissions measurements were performed in a 3 meter semi-anechoic chamber (equivalent to an
Open Area Test Site). In accordance with §2.948(a)(3), a complete site description is contained at Eurofins
Electrical and Electronic Testing NA, Inc.
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D. Measurement Uncertainty

Typical Expanded

Test Method Uncertainty K Confidence Level
RF Frequencies +4.52 Hz 2 95%
RF Power Conducted Emissions +2.32 dB 2 95%
RF Power Conducted Spurious Emissions +2.25dB 2 95%
RF Power Radiated Emissions +3.01 dB 2 95%

Table 4. Uncertainty Calculations Summary

E. Equipment Overview and Test Configuration

| Name of EUT/Model:

Caseta Bridge FCC ID and Testing |

Description of EUT and Intended Use:

Ethernet bridge that includes wireless lighting control and is
intented for lighting applications

| Selected Operation Mode(s):

FCC test code mode |

Rational for the selection of the
Operation Mode(s):

Test code mode enables CW and continuous packets mode for
intentional transmitter regulatory testing.

Susceptibility Criteria:

N/A

Monitoring Method(s):

Blinking status LED

Emissions Class Declaration:

Class B

Configurations:

AC/DC adapter powers up EUT with FCC testing code.

Rated Power Input

| |
| |
| |
| |
| |
| Input Voltage Range: || 5V |
| AC or DC: I DC |
| Voltage Frequency: || - |
| Number of Phases: I - |
| Current: I 300mA |
| Uses an external AC/DC Adapter: || True |
| The EUT can be battery powered: | False |
| Power Input Under Test |
| Input Voltage: | 120V |
| Frequency: | 60Hz |
| Physical Description |
| EUT Arrangement: | Table Top |
| System with Multiple Chassis? | False |
| Size (HXWxD) inches: [ 1.19 x 2.75 x 2.75 |
| Weight (Ibs.): I 0.5 |
[ Highest Internal Frequency (MHz): || 436.6 |
| Other Info |
| EUT Software (Internal to EUT): [ 08.12.30f000 |
Support Software (_used by éupport PC to N/A
exercise EUT):
Report: WIR127472-FCC15.231 Rev. 3 © 2023, Eurofins Electrical and Electronic Testing NA, Inc. Page 12 of 32
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Firmware:

Transmitter Parameters

Description of your unit:

| Periodic Operation

| |
| |
| |
| Modulation Type: | FSK |
| Number of Channels: || 0 |
| Frequency Range (MHz): | 431.5 - 436.6 MHz |
| Antenna Type: || Helical |
| Antenna Gain (dB): | -5.3 dBd |
| PMN: | L-BDG?2, L-BDGPRO?2, RR-SEL-REP2 |
| HVIN: | VLK1 |
| FVIN: | - |
| HMN: I - |
| Data Rates: | - |
| Expected Power Level: | 7.5 dBm |
| Number of Antenna: | 1 |
| Number of Intentional Transmitters: || 1 |
Number of Certified Intentional 0
Transmitter Modules:
| FCC ID: I JPZ0149 |
| IC ID: || 2851A-JPZ0149 |

Table 5. Equipment Details

F. Equipment Configuration

[ Name/Description || Model Number  |[ PartNumber || Serial Number || Rev. # |
| CasetaBridge || L-BDG2 [l L-BDG?2 [l 6820195 [l N.A. |
|__AC/DC Adapter || - | - | - | - |

G. Support Equipment
N/A
H. Mode of Operation

FCC test code mode

Report: WIR127472-FCC15.231 Rev. 3 © 2023, Eurofins Electrical and Electronic Testing NA, Inc.
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l. Monitoring Method
Blinking status LED
J. Modifications
a) Modifications to EUT
No modifications were made to the EUT.
b) Modifications to Test Standard

No modifications were made to the test standard.

K. Disposition of EUT

The test sample including all support equipment submitted to the Electro-Magnetic Compatibility Lab for
testing was returned to Lutron Electronics upon completion of testing.
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I[11. Electromagnetic Compatibility
Criteria for Intentional Radiators
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Electromagnetic Compatibility Criteria for Intentional Radiators
§ 15.203 Antenna Requirement

Test Requirement: §15.203: An intentional radiator shall be designed to ensure that no antenna other than that
furnished by the responsible party shall be used with the device. The use of a permanently
attached antenna or of an antenna that uses a unique coupling to the intentional radiator
shall be considered sufficient to comply with the provisions of this section. The
manufacturer may design the unit so that a broken antenna can be replaced by the user, but
the use of a standard antenna jack or electrical connector is prohibited.

The structure and application of the EUT were analyzed to determine compliance with
Section 15.203 of the Rules. Section 15.203 states that the subject device must meet at least
one of the following criteria:

a.) Antenna must be permanently attached to the unit.

b.) Antenna must use a unique type of connector to attach to the EUT.

c.) Unit must be professionally installed. Installer shall be responsible for verifying that
the correct antenna is employed with the unit.

Results: The EUT as tested is compliant the criteria of §15.203. The EUT uses a built-in antenna.
Antenna Type: Helical
Antenna Gain: -5.3dBd

Test Engineer(s): Donald Salguero
Test Date(s): June 22, 2023
Report: WIR127472-FCC15.231 Rev. 3 © 2023, Eurofins Electrical and Electronic Testing NA, Inc. Page 16 of 32
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Electromagnetic Compatibility Criteria for Intentional Radiators

§ 15.207(a)

Test Requirement(s):

Test Procedure:

Test Results:

Test Engineer(s):

Test Date(s):

Conducted Emissions Limits

§ 15.207 (a): For an intentional radiator that is designed to be connected to the
public utility (AC) power line, the radio frequency voltage that is conducted back onto
the AC power line on any frequency or frequencies, within the band 150 kHz to
30MHz, shall not exceed the limits in the following table, as measured using a 50
pH/50 Q line impedance stabilization network (LISN). Compliance with the
provisions of this paragraph shall be based on the measurement of the radio
frequency voltage between each power line and ground at the power terminal. The
lower limit applies at the boundary between the frequency ranges.

Frequency range § 15.207(a), Conducted Limit (dBuV)
(MHz) Quasi-Peak Average
*0.15-0.5 66 - 56 56 - 46
05-5 56 46
5-30 60 50

Table 7. Conducted Limits for Intentional Radiators from FCC Part 15 § 15.207(a)

The EUT was placed on a 0.8 m-high non-conductive table inside a screen room. The EUT
was situated such that the back of the EUT was 0.4 m from one wall of the vertical ground
plane, and the remaining sides of the EUT were no closer than 0.8 m from any other
conductive surface. The EUT was powered from a 50 Q/50 pH Line Impedance
Stabilization Network (LISN). The EMC receiver scanned the frequency range from 150
kHz to 30 MHz. Conducted Emissions measurements were made in accordance with ANSI
C63.10-2013. The measurements were performed over the frequency range of 0.15 MHz
to 30 MHz using a 50 Q/50 uH LISN as the input transducer to an EMC/field intensity
meter. For the purpose of this testing, the transmitter was turned on. Scans were performed
with the transmitter on.

The EUT was compliant with this requirement. Measured emissions were below
applicable limits.

Donald Salguero

June 23, 2023
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Conducted Emissions Datasheet
METrak Number Test Specification FCC Part 15, Subpart B, Section 15.107; ICES-003, Section 3.2.1
C Lutron Electronics Equi Class Class B
EUT Name Caseta Bridge Engineer Donald Salguero
Model/Part Number |L-BDG2 Test Date(s) 6/23/2023
Serial Number 6820195 Temperature 20.2°C
Iode of Operation Active Relative Humidity 42%
Notes:
Start Frequency | 150 kHz | Stop Frequency | 30 MHz
Line Under Test I Line
Frequency Quasi-Peak Measurement| Correction Factor Corrected Measurement Quasi-Peak Limit Margin Result
MHz dBuV dB dBuV dBuVv dB Pass/Fail
0.175 31.52 10.41 41.93 65.28 -23.36 PASS
0.213 31.14 10.28 4142 64.21 -22.79 PASS
0.246 32.66 10.22 42.88 63.26 -20.38 PASS
0.279 343 10.17 4447 62.3 -17.83 PASS
0313 35.81 10.14 45.94 61.35 -15.41 PASS
0.346 30.88 10.12 40.99 60.4 -19.41 PASS
Frequency Average Measurement Correction Factor C d M A ge Limit Margin Result
MH:z dBuV dB dBuV dBuV dB Pass/Fail
0.246 24.07 10.22 34.29 53.26 -18.968 PASS
0.279 26.28 10.17 36.45 52.3 -15.856 PASS
0.317 26.79 10.14 36.93 51.23 -14.304 PASS
0.35 224 10.11 32.51 50.28 -17.767 PASS
0.947 20.85 10.03 30.88 46 -15.124 PASS
12.799 21.06 10.23 31.29 50 -18.71 PASS
Table 8. CE Data [120V60Hz, Line]
Conducted E Datasheet
METrak Number 127472 Test Specification FCC Part 15. Subpart B. Section 15.107; ICES-003. Section 3.2.1
C Lutron Electronics Equi Class Class B
EUT Name Caseta Bridge Engineer Donald Salguero
Model/Part Number  |L-BDG2 Test Date(s) 6/23/2023
Serial Number 6820195 Temperature 20.2°C
Mode of Operation Active Relative Humidi 42%
Notes:
Start Frequency | 150 kHz I Stop Frequency | 30 MHz
Line Under Test | Neutral
Frequency Quasi-Peak M Ci ion Factor Corrected Measurement Quasi-Peak Limit Margin Result
MHz dBuV dB dBuV dBuVv dB Pass/Fail
0.15 3149 10.51 42 66 -24.001 PASS
0.175 31.84 10.39 42.23 65.28 -23.056 PASS
0.213 29.9 10.27 40.17 64.21 -24.045 PASS
0.246 30.16 10.22 40.38 63.26 -22.882 PASS
0.283 31.31 10.16 4147 62.19 -20.712 PASS
0.317 31.58 10.13 41.71 61.23 -19.524 PASS
Frequency Average Measurement Correction Factor Corrected M A ge Limit Margin Result
MHz dBuVv dB dBuV dBuV dB Pass/Fail
0.246 17.22 10.22 2744 53.26 PASS
0.283 19.5 10.16 29.67 52.19 PASS
0.317 18.54 10.13 28.67 51.23 PASS
16.22 10.11 26.34 50.28 PASS
15.13 10.03 25.16 46 PASS
20.8 10.23 31.02 50 PASS

Report: WIR127472-FCC15.231 Rev. 3 © 2023, Eurofins Electrical and Electronic Testing NA, Inc.
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Electromagnetic Compatibility Criteria for Intentional Radiators

§ 15.231 (a)

Test Requirement(s):

Test Procedure:

Test Results:
Test Engineer(s):

Test Date(s):

Periodic Operation Requirements

§ 15.231 (a): (a) The provisions of this section are restricted to periodic operation
within the band 40.66-40.70 MHz and above 70 MHz. Except as shown in paragraph
(e) of this section, the intentional radiator is restricted to the transmission of a control
signal such as those used with alarm systems, door openers, remote switches, etc.
Continuous trans-missions, voice, video and the radio control of toys are not
permitted. Data is permitted to be sent with a control signal. The following conditions
shall be met to comply with the provisions for this periodic operation: (1) A manually
operated transmitter shall employ a switch that will automatically deactivate the
transmitter within not more than 5 seconds of being released. (2) A transmitter
activated automatically shall cease transmission within 5 seconds after activation.

The EUT employs a manual switch. The switch on the EUT was released approximately 2
seconds into the sweep. As seen from the plot, the EUT stops transmitting within 5 seconds.
Marker 1 shows the end of transmission.

The EUT was compliant with the requirements of this section. No anomalies noted.

Donald Salguero

June 22, 2023
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Electromagnetic Compatibility Criteria for Intentional Radiators
8§ 15.231(b) Field Strength of Fundamental and Harmonics

Test Requirements: §15.231(b): In addition to the provisions of §15.205, the field strength of emissions
from intentional radiators operated under this section shall not exceed the following:

Field strength of Field strength of spurious
Fundamental : .
frequency (MHz) fundamental (microvolts/ _ emissions
meter) (microvolts/meter)
40.66—40.70 2,250 225
70-130 1,250 125
130-174 1,250* to 3,750 125* to 375
174-260 3,750 375
260-470 3,750* to 12,500 375* to 1,250
Above 470 12,500 1,250
Note: * Linear Interpolations

(1) The above field strength limits are specified at a distance of 3 meters. The tighter limits
apply at the band edges. (2) Intentional radiators operating under the provisions of this
section shall demonstrate compliance with the limits on the field strength of emissions, as
shown in the above table, based on the average value of the measured emissions. As an
alternative, compliance with the limits in the above table may be based on the use of
measurement instrumentation with a CISPR quasi-peak detector. The specific method of
measurement employed shall be specified in the application for equipment authorization.
If average emission measurements are employed, the provisions in §15.35 for averaging
pulsed emissions and for limiting peak emissions apply. Further, compliance with the
provisions of §15.205 shall be demonstrated using the measurement instrumentation
specified in that section. (3) The limits on the field strength of the spurious emissions in
the above table are based on the fundamental frequency of the intentional radiator. Spurious
emissions shall be attenuated to the average (or, alternatively, CISPR quasi-peak) limits
shown in this table or to the general limits shown in §15.209, whichever limit permits a
higher field strength.

Test Method: ANSI C63.10-2013

Test Procedure: The EUT was placed in a 3m semi anechoic chamber. A log periodic antenna was placed
3m from the EUT and used to measure the field strength of the fundamental. The EUT was
rotated about all three orthogonal axes. The peak field strength was measured and then the
average was calculated from the peak value by correcting for duty cycle.

For emissions above 1 GHz, a horn antenna was used 1m from the EUT. A preamp was
used to measure the spurious emissions up to 10" harmonic. The EUT was rotated about
all three orthogonal axes. The peak field strength was measured and then the average was
calculated from the peak value by correcting for duty cycle.

Test Results: Equipment is compliant with § 15.231 (b). No anomalies noted.

Test Engineer(s): Donald Salguero

Test Date(s): June 22, 2023
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DCCF =20 * log(Ton / T)
Where:

Ton is ON Time

T is Period

Measured Pulse Train > 0.1s
Therefore, T =0.1s = 100ms

Pulse width = 4.871ms
Number of pulses within 100ms = 2
Total ON TIME = 2*5ms = 9.742ms

DCCF =20 x log (9.742ms/100ms)
DCCF =-20.23 dB ~ -20dB

N Peak Measured | Antenna Cable Corrected Peak DCCF Average Field Limit Marei

re‘_l;;;:q Field Strength Factor Factor Field Strength B Strength dBu:; } dngm
(i) (dBuY) @Bm) | (@B (dBuV/m) (4B) @BuvV/m) | @BuV/m) | (dB)
4315 7444 21 2.74 98.18 20 78.18 80.75 257
4336 74.55 211 2.74 98.39 -20 78.39 80.81 242
436.6 74.92 213 2.74 98.96 20 78.96 80.91 -1.95

Table 10. Fundamental Field Strength - Test Results, Horizontal

Peak Measured | Antenna Cable Corrected Peak Average Field S 3

Freg{l;le:c} Field Strength Factor Factor Field Strength Dg;l‘ Strength d;u:;' Madrgm
(MHz) (dBuV) @B/m) | (@B) (dBuV/m) (4B) (@BuV/m) | (@BuV/m) | (dB)
4315 76.11 20.8 2.74 99.65 20 79.65 80.75 -1.1
4336 76.76 20.8 2.74 1003 -20 803 80.81 051
436.6 77.03 21 2.74 100.77 20 80.77 80.91 0.14

Table 11. Fundamental Field Strength - Test Results, Vertical

X i Peak Measured | Antenna Cable Corrected Peak Average Field 4 5 ; ,

& - ; F""I‘:;:q Field Strength | Factor | Factor | Field Strength D::I(;F Strength dlf“:“/' M“d'lf"‘
— (MHz) (dBuY) @B/m) | (@B) (dBuV/m) (4B) @BuV/m) | @BuVm) | (dB)
4315MHz | 862975 2556 269 344 55.90 20 3590 60.74 2484
4336MHz |  867.18 2628 27 344 56.72 20 36.72 60.81 22409
436.6 MHz 73.18 2616 269 339 56.45 20 3645 60.91 2446

Table 12. Harmonics Field Strength - Test Results, Horizontal

X i Peak Measured | Antenna Cable Corrected Peak Average Field 4 5

& - ; F""I‘:;:q Field Strength | Factor | Factor | Field Strength D::F Strength dlf“;",' M“g“‘
— (MHz) (dBuV) @B/m) | (@B) (dBuV/m) (4B) (@BuV/m) | @BuV/m) | (dB)
4315MHz | 8629775 2896 26.1 344 58.50 20 3850 60.74 024
4336MHz |  867.18 3343 26.1 344 6297 20 4297 60.81 -17.84
436.6 MHz 873.18 3375 262 339 63.34 20 4334 60.91 -17.57

Table 13. Harmonics Field Strength - Test Results, Vertical
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Electromagnetic Compatibility Criteria for Intentional Radiators
§15.231(c) 20 dB Bandwidth

Test Requirements: §15.231(c): The bandwidth of the emission shall be no wider than 0.25% of the center

Test Method:

Test Procedure:

Test Results:

Test Engineer(s):

Test Date(s):

frequency for devices operating above 70MHz and below 900MHz. For devices operating
above 900MHz, the emission shall be no wider than 0.5% of the center frequency.
Bandwidth is determined at the points 20 dB down from the modulated carrier.

ANSI C63.10-2013

The occupied bandwidth was measured by using a spectrum analyzer. The center frequency
of the spectrum analyzer was set to the center frequency of the channel being measured,
with the RBW in the range of 1% to 5% of the OBW and the VWB approximately three
times the RBW.

Equipment is compliant with § 15.231(c). No anomalies noted.

Donald Salguero

June 22, 2023

™ Frequency Measured Measured Limit
Channel (MH2) 20dB OBW [ 99% OBW (KHz) Note
(kHz) (kHz)
Low 4315 132.751 128.7324 1078.75 Pass
Mid 433.6 133.832 128.8107 1084 Pass
High 436.6 132.882 129.114 1091.5 Pass

Table 14. OBW - Test Results
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V. Test Equipment
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E&E

Test Equipment

Calibrated test equipment utilized during testing was maintained in a current state of calibration per the requirements
of ISO/IEC 17025:2017.

Conducted Emissions Equipment List
Asset Number Description Manufacturer Model Number Serial Number Calibration Date Calibration Due Date
179572 EMI Receiver Gauss Instruments TDEMI X40 1902001 10/13/2021 10/31/2023
1T4794 LISN Com-Power LI-150A 201064 10/17/2022 4/30/2024
1T4876 LISN Com-Power LI-150A 201123 10/17/2022 4/30/2024
1T8374 Power Supply Ame‘ek;’):im“ble CSW5550-160-208-704 1708A01789 Func Verify Func Verify
177450 Transient Limiter Com-Power LIT-153A 22010020 Func Verify Func Verify
Table 15. CE Equipment List
Radiated Emissions Equipment List
Asset Number Description Manufacturer Model Number Serial Number Calibration Date Calibration Due Date
1T4829 Spectrum Analyzer Agilent Technologies E4407B US40241669 3/20/2023 9/30/2024
1T4300 imgzicggx EMC TEST SYSTEMS NONE NONE 8/19/2021 /31/2023
1T4300B Semi‘A”ec:if’:vf_;‘ Chamber| £ 1 TEST SYSTEMS NONE NONE 9/3012021 9/30/2023
1T4483 Antenna; Horn ETS-Lindgren 3117 56658 1/31/2022 7/31/2023
1T4751 Antenna - Bilog Sunol Sciences 1B6 A101910 6/1/2022 12/1/2023
178743 Preamplifier AH. Systems, Inc. PAM-0118P 419 Func Verify Func Verify

Note:

Table 16. RE Equipment List

Report: WIR127472-FCC15.231 Rev. 3 © 2023, Eurofins Electrical and Electronic Testing NA, Inc.
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V. Certification & User’s Manual
Information
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Certification & User’s Manual Information

A.

Certification Information

The following is extracted from Title 47 of the Code of Federal Regulations, Part 2, Subpart I — Marketing of Radio
frequency devices:

§ 2.801 Radio-frequency device defined.

As used in this part, a radio-frequency device is any device which in its operation is capable of Emitting radio-
frequency energy by radiation, conduction, or other means. Radio- frequency devices include, but are not limited to:

(@)
(b)
(©
(d)

The various types of radio communication transmitting devices described throughout this chapter.
The incidental, unintentional and intentional radiators defined in Part 15 of this chapter.
The industrial, scientific, and medical equipment described in Part 18 of this chapter.

Any part or component thereof which in use emits radio-frequency energy by radiation, conduction, or other
means.

§ 2.803 Marketing of radio frequency devices prior to equipment authorization.

(@)

(d)

Except as provided elsewhere in this chapter, no person shall sell or lease, or offer for sale or lease (including
advertising for sale or lease), or import, ship or distribute for the purpose of selling or leasing or offering for
sale or lease, any radio frequency device unless:

(1) In the case of a device subject to certification, such device has been authorized by the Commission in
accordance with the rules in this chapter and is properly identified and labeled as required by §2.925
and other relevant sections in this chapter; or

(2) In the case of a device that is not required to have a grant of equipment authorization issued by the
Commission, but which must comply with the specified technical standards prior to use, such device
also complies with all applicable administrative (including verification of the equipment or authorization
under a Declaration of Conformity, where required), technical, labeling and identification requirements
specified in this chapter.

Notwithstanding the provisions of paragraph (a) of this section, the offer for sale solely to business,
commercial, industrial, scientific or medical users (but not an offer for sale to other parties or to end users
located in a residential environment) of a radio frequency device that is in the conceptual, developmental,
design or pre-production stage is permitted prior to equipment authorization or, for devices not subject to the
equipment authorization requirements, prior to a determination of compliance with the applicable technical
requirements provided that the prospective buyer is advised in writing at the time of the offer for sale that the
equipment is subject to the FCC rules and that the equipment will comply with the appropriate rules before
delivery to the buyer or to centers of distribution.
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(e)(1) Notwithstanding the provisions of paragraph (a) of this section, prior to equipment authorization or
determination of compliance with the applicable technical requirements any radio frequency device may
be operated, but not marketed, for the following purposes and under the following conditions:

(i) Compliance testing;

(ii) Demonstrations at a trade show provided the notice contained in paragraph (c)
of this section is displayed in a conspicuous location on, or immediately adjacent to, the device;

(iif) Demonstrations at an exhibition conducted at a business, commercial, industrial, scientific or medical
location, but excluding locations in a residential environment, provided the notice contained in
paragraphs (c) or (d) of this section, as appropriate, is displayed in a conspicuous location on, or
immediately adjacent to, the device;

(iv) Evaluation of product performance and determination of customer acceptability, provided such
operation takes place at the manufacturer's facilities during developmental, design or pre-production
states; or

(v) Evaluation of product performance and determination of customer acceptability where customer
acceptability of a radio frequency device cannot be determined at the manufacturer's facilities because
of size or unique capability of the device, provided the device is operated at a business, commercial,
industrial, scientific or medical user's site, but not at a residential site, during the development, design
or pre-production stages.

(e)(2) For the purpose of paragraphs (e)(1)(iv) and (e)(1)(v) of this section, the term manufacturer's facilities
includes the facilities of the party responsible for compliance with the regulations and the manufacturer’s
premises, as well as the facilities of other entities working under the authorization of the responsible party in
connection with the development and manufacture, but not the marketing, of the equipment.

) For radio frequency devices subject to verification and sold solely to business, commercial, industrial,
scientific and medical users (excluding products sold to other parties or for operation in a residential
environment), parties responsible for verification of the devices shall have the option of ensuring
compliance with the applicable technical specifications of this chapter at each end user's location after
installation, provided that the purchase or lease agreement includes a proviso that such a determination of
compliance be made and is the responsibility of the party responsible for verification of the equipment.
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Certification & User’s Manual Information

The following is extracted from Title 47 of the Code of Federal Regulations, Part 2, Subpart J — Equipment
Authorization Procedures:

§ 2.901 Basis and Purpose

(@)

(b)

In order to carry out its responsibilities under the Communications Act and the various treaties and
international regulations, and in order to promote efficient use of the radio spectrum, the Commission has
developed technical standards for radio frequency equipment and parts or components thereof. The technical
standards applicable to individual types of equipment are found in that part of the rules governing the service
wherein the equipment is to be operated.* In addition to the technical standards provided, the rules governing
the service may require that such equipment be verified by the manufacturer or importer, be authorized under
a Declaration of Conformity, or receive an equipment authorization from the Commission by one of the
following procedures: certification or registration.

The following sections describe the verification procedure, the procedure for a Declaration of Conformity,
and the procedures to be followed in obtaining certification from the Commission and the conditions
attendant to such a grant.

8 2.907 Certification.

(@)

(b)

Certification is an equipment authorization issued by the Commission, based on representation and test data
submitted by the applicant.

Certification attaches to all units subsequently marketed by the grantee which are identical (see Section
2.908) to the sample tested except for permissive changes or other variations authorized by the Commission
pursuant to Section 2.1043.

LIn this case, the equipment is subject to the rules of Part 15. More specifically, the equipment falls under Subpart
B (of Part 15), which deals with unintentional radiators.
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Certification & User’s Manual Information
§ 2.948 Description of measurement facilities.

€)] Each party making measurements of equipment that is subject to an equipment authorization under Part 15
or Part 18 of this chapter, regardless of whether the measurements are filed with the Commission or kept on
file by the party responsible for compliance of equipment marketed within the U.S. or its possessions, shall
compile a description of the measurement facilities employed.

(1) If the measured equipment is subject to the verification procedure, the description of the
measurement facilities shall be retained by the party responsible for verification of the equipment.

(i) If the equipment is verified through measurements performed by an independent
laboratory, it is acceptable for the party responsible for verification of the equipment to
rely upon the description of the measurement facilities retained by or placed on file with
the Commission by that laboratory. In this situation, the party responsible for the
verification of the equipment is not required to retain a duplicate copy of the description
of the measurement facilities.

(ii) If the equipment is verified based on measurements performed at the installation site of the
equipment, no specific site calibration data is required. It is acceptable to retain the
description of the measurement facilities at the site at which the measurements were
performed.

(2) If the equipment is to be authorized by the Commission under the certification procedure, the
description of the measurement facilities shall be filed with the Commission's Laboratory in
Columbia, Maryland. The data describing the measurement facilities need only be filed once but
must be updated as changes are made to the measurement facilities or as otherwise described in this
section. At least every three years, the organization responsible for filing the data with the
Commission shall certify that the data on file is current.
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Certification & User’s Manual Information

1.

Label and User’s Manual Information

The following is extracted from Title 47 of the Code of Federal Regulations, Part 15, Subpart A — General:

§ 15.19 Labeling requirements.

(a) In addition to the requirements in Part 2 of this chapter, a device subject to certification or verification shall
be labeled as follows:

)

)

©)

(4)

()

Receivers associated with the operation of a licensed radio service, e.g., FM broadcast under Part
73 of this chapter, land mobile operation under Part 90, etc., shall bear the following statement in a
conspicuous location on the device:

This device complies with Part 15 of the FCC Rules. Operation is subject to the
condition that this device does not cause harmful interference.

A stand-alone cable input selector switch, shall bear the following statement in a conspicuous
location on the device:

This device is verified to comply with Part 15 of the FCC Rules for use with cable
television service.

All other devices shall bear the following statement in a conspicuous location on the device:

This device complies with Part 15 of the FCC Rules. Operation is subject to the following
two conditions: (1) This device may not cause harmful interference, and (2) this device must accept
any interference received, including interference that may cause undesired operation.

Where a device is constructed in two or more sections connected by wires and marketed together,
the statement specified under paragraph (2) of this section is required to be affixed only to the main
control unit.

When the device is so small or for such use that it is not practicable to place the statement specified
under paragraph (a) of this section on it, the information required by this paragraph shall be placed
in a prominent location in the instruction manual or pamphlet supplied to the user or, alternatively,
shall be placed on the container in which the device is marketed. However, the FCC identifier or the
unique identifier, as appropriate, must be displayed on the device.

§ 15.21 Information to user.

The user’s manual or instruction manual for an intentional or unintentional radiator shall caution the user that
changes or modifications not expressly approved by the party responsible for compliance could void the user's
authority to operate the equipment.
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Verification & User’s Manual Information

The following is extracted from Title 47 of the Code of Federal Regulations, Part 15, Subpart B — Unintentional
Radiators:

§ 15.105 Information to the user.

(a) ForaClass A digital device or peripheral, the instructions furnished the user shall include the following
or similar statement, placed in a prominent location in the text of the manual:

Note: This equipment has been tested and found to comply with the limits for a Class A digital
device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable
protection against harmful interference when the equipment is operated in a commercial
environment. This equipment generates, uses, and can radiate radio frequency energy and, if not
installed and used in accordance with the instruction manual, may cause harmful interference to
radio communications. Operation of this equipment in a residential area is likely to cause harmful
interference in which case the user will be required to correct the interference at own expense.

(b) For a Class B digital device or peripheral, the instructions furnished the user shall include the
following or similar statement, placed in a prominent location in the text of the manual:

Note: This equipment has been tested and found to comply with the limits for a Class B digital
device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable
protection against harmful interference when the equipment is operated in a residential
environment. This equipment generates, uses, and can radiate radio frequency energy and, if
not installed and used in accordance with the instruction manual, may cause harmful
interference to radio communications. However, there is no guarantee that interference will
not occur in a particular installation. If this equipment does cause harmful interference to radio
or television reception, which can be determined by turning the equipment off and on, the user
is encouraged to try to correct the interference by one or more of the following measures:

— Reorient or relocate the receiving antenna.
— Increase the separation between the equipment and receiver.

— Connect the equipment into an outlet on a circuit different from that to which the receiver is
connected.

— Consult the dealer or an experienced radio/TV technician for help.
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END OF REPORT
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