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1 .  Repor t  Rev is ion  H is to ry  
 

Revision Date Description 

– 16 DEC 2022 Initial Release of Engineering Test Report No. 2202429-06 
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2 .  In t roduc t ion  
This document presents the results of a series of electromagnetic compatibility (EMC) tests that were 
performed on one (1) Residential Jackshaft Opener (hereinafter referred to as the Equipment Under Test 
(EUT)).   
 
The nature of these measurements is to ensure that the radio module and host remain in compliance with the 
emissions requirements of the FCC after the integration process. 
 
The EUT was identified as follows: 
 

EUT Identification 
Description Residential Jackshaft Opener 
Model/Part No. RJOA MPP 
Serial No. Radiated Sample 2 

Software/Firmware Version 
Security 3.0: bg21 
Realtek WiFi/BLE: Ver 7.1  
Sub 1GHz: V1.12 

Size of EUT 54 cm x 18.5 cm x 16.5 cm 
Number of Interconnection Wires See Section 6 Below 
Type of Interconnection Wires See Section 6 Below 
Highest Internal Frequency of the EUT 434.54MHz 

 
The EUT listed above was used throughout the test series. 

3 .  Power  Inpu t  
The EUT obtained 115V 60Hz power via a 3 wire, 1.75-meter, unshielded power cord. 

4 .  Ground ing  
The EUT was connected to ground through the third wire of its input power cord.  

5 .  Suppor t  Equ ipment  
The EUT was submitted for testing along with the following support equipment: 
 

Description Model # 
Automatic Garage Door Lock 001D8875 

Smart Control Panel 880LMW 
Safety Reversing Sensors 041-0136 

Laptop Computer Dell Latitude 7480 
 

6 .  In te rconnect  Leads  
The following interconnect cables were submitted with the test item: 
 

Item Description 
USB Cable Connects laptop to EUT 

2 wires 
Used to connect Automatic Garage Door Lock to 

EUT 
2 wires Used to connect Smart Control Panel to EUT 
4 wires Used to Connect Safety Reversing Sensors to EUT 
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7 .  Mod i f i ca t ions  Made to  the  EUT 
No modifications were made to the EUT during the testing. 

8 .  Modes o f  Opera t ion  
The EMC tests were performed with the EUT operating in one or more of the test modes described below.  
See the specific test section for the applicable test modes. 

8.1. Transmit at 914.75MHz, Realtek BLE Transmit at 2402MHz 

This mode was achieved by applying power to the device. The laptop computer was connected to the EUT. 
The laptop computer was used to program the EUT to transmit at 914.75MHz and to program the Realtek BLE 
to transmit at 2402MHz. 

8.2. Transmit at 914.75MHz, Realtek WiFi Transmit at 2437MHz, 802.11b 11MBPS, Security 
3.0 BLE Transmit at 2402MHz 

This mode was achieved by applying power to the device. The laptop computer was connected to the EUT. 
The laptop computer was used to program the EUT to transmit at 914.75MHz, to program the Realtek WiFi to 
transmit at 2473MHz, 802.11b 11MBPS, and to program the Security 3.0 BLE to transmit at 2402MHz. 

9 .  Tes t  Spec i f i ca t ions  
The tests were performed to selected portions of, and in accordance with the following test specifications: 

 
- Federal Communications Commission "Code of Federal Regulations", Title 47, Chapter I, Subchapter 

A, Part 15, Subpart C 
 

- ANSI C63.10-2013, “American National Standard of Procedures for Compliance Testing of Unlicensed 
Wireless Devices” 
 

- Federal Communications Commission Office of Engineering and Technology Laboratory Division, 
Guidance For Compliance Measurements On Digital Transmission Systems, Frequency Hopping 
Spread Spectrum System, and Hybrid System Devices Operating Under Section 15.247 April 2, 2019 
KDB 558074 D01v05r02 
 

- Federal Communications Commission Office of Engineering and Technology Laboratory Division, 
Modular Transmitter Integration Guide Guidance For Host Product Manufacturers, October 13, 2020  
KDB 996369 D04 v02 

10 .  Tes t  P lan  
No test plan was provided. Instructions were provided by personnel from Chamberlain Group, LLC and used in 
conjunction with the FCC "Code of Federal Regulations" Title 47 Part 15, Subpart C, Section 15.247, 
Innovation, Science, and Economic Development Canada, ICES-003, and ANSI C63.4-2014 specifications. 

11 .  Dev ia t ion ,  Add i t ions  to ,  o r  Exc lus ions  f rom Tes t  Spec i f i ca t ions  
There were no deviations, additions to, or exclusions from the test specifications during this test series. 

12 .  Labo ra to ry  Cond i t i ons  
The following were the laboratory conditions while the EMC tests were performed: 
 

Ambient Parameters Value 
Temperature 22°C 

Relative Humidity 23% 
Atmospheric Pressure 1017mb 



Engineering Test Report No. 2202429-06 

 

Page 6 of 40 

13 .  Summary  
The following EMC test was performed, and the results are shown below: 
 

Test Description Test Requirements Test Methods 
EUT 
S/N 

Results 

Module Integration – 
Emissions 

FCC 15.247 ANSI C63.10:2013 Radiated Sample 2 Conforms 

 

14 .  Samp le  Ca lcu la t ions  
For Powerline Conducted Emissions: 

The resultant voltage level (VL) is a summation in decibels (dB) of the receiver meter reading (MTR) 
and the cable loss factor (CF).  

Formula 1: VL (dBµV) = MTR (dBµV) + CF (dB). 

 

For Radiated Emissions:  

The resultant field strength (FS) is a summation in decibels (dB) of the receiver meter reading (MTR), 
the antenna correction factor (AF), and the cable loss factor (CF). If an external preamplifier is used, 
the total is reduced by its gain (-PA). If a distance correction (DC) is required, it is added to the total.  
 

Formula 1: FS (dBµV/m) = MTR (dBµV) + AF (dB/m) + CF (dB) + (- PA (dB)) + DC (dB) 
 
To convert the Field Strength dBµV/m term to µV/m, the dBµV/m is first divided by 20. The 
Base 10 AntiLog is taken of this quotient. The result is the Field Strength value in µV/m terms. 
 

Formula 2: FS (µV/m) = AntiLog [(FS (dBµV/m))/20] 

15 .  S ta tement  o f  Con fo rmi ty  
The Chamberlain Group, LLC Residential Jackshaft Opener, Model No. RJOA MPP, Serial No. Radiated 
Sample 2, did fully conform to requirements for the intermixing of emissions from multiple transmitters in a host 
product as required by FCC "Code of Federal Regulations" Title 47 Part 15, Subpart C, Section 15.247 and 
KDB 996369. 

16 .  Ce r t i f i ca t ion  
Elite Electronic Engineering Incorporated certifies that the information contained in this report was obtained 
under conditions which meet or exceed those specified in the FCC "Code of Federal Regulations" Title 47 Part 
15, Subpart C, Section 15.247 test specification.  The data presented in this test report pertains to the EUT on 
the test date specified.  Any electrical or mechanical modifications made to the EUT subsequent to the 
specified test date will serve to invalidate the data and void this certification. 
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17 .  Pho tog raphs o f  EUT 
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18 .  Equ ipmen t  L is t  
 

Eq ID Equipment Description Manufacturer Model No. Serial No. Frequency Range Cal Date Due Date 

APW14 PREAMPLIFIER PLANAR 
PE2-35-120-5R0-10-12-

SFF 
PL22671 1-20GHz 9/21/2022 9/21/2023 

CDZ3 LAB WORKSTATION ELITE LWS-10  WINDOWS 10 CNR  

NTA3 BILOG ANTENNA TESEQ 6112D 32853 25-1000MHz 11/17/2022 11/17/2024 

NWQ2 
DOUBLE RIDGED WAVEGUIDE 
ANTENNA 

ETS LINDGREN 3117 66659 1GHZ-18GHZ 4/27/2022 4/27/2024 

RBG2 EMI ANALYZER ROHDE & SCHWARZ ESW44 101591 2HZ-44GHZ 3/31/2022 3/31/2023 

SES0 24VDC POWER SUPPLY P-TRANS FS-32024-1M 001 18-27VDC NOTE 1  

WKA1 SOFTWARE, UNIVERSAL RCV EMI ELITE UNIV_RCV_EMI 1 --- I/O  

XPQ4 HIGH PASS FILTER K&L MICROWAVE 
11SH10-4800/X20000-

O/O 
1 4.8-20GHZ 9/7/2021 9/7/2023 

N/A: Not Applicable   I/O: Initial Only  CNR: Calibration Not Required 
NOTE 1: For the purpose of this test, the equipment was calibrated over the specified frequency range, pulse rate, or modulation prior to the test or monitored by a 

calibrated instrument. 
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19 .  B lock  D iag ram o f  Tes t  Se tup  

 
  

Anechoic Ferrite Chamber

DUT

3 meters

Spectrum Analyzer

Computer

Monitor
Mast/Turn-Table

Control

Shielded Enclosure

Receive Antenna

Radiated Measurements Test Setup
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20 .  Modu le  In teg ra t ion  –  Emiss ions  Tes t  
 

EUT Information 
Manufacturer Chamberlain Group, LLC 
Product Residential Jackshaft Opener 
Model No. RJOA MPP 
Serial No. Radiated Sample 2 

Mode 
Transmit at 914.75MHz, Realtek BLE Transmit at 2402MHz and  
Transmit at 914.75MHz, Realtek WiFi Transmit at 2437MHz, 802.11b 
11MBPS, Security 3.0 BLE Transmit at 2402MHz 

 
Test Site Information 

Setup Format Tabletop 
Height of Support N/A 
Type of Test Site Semi-Anechoic Chamber 
Test Site Used Room 29 

Type of Antennas Used 
Below 1GHz: Bilog (or equivalent) 
Above 1GHz: Double-ridged waveguide (or equivalent) 

Notes 
The cables were manually maximized during the preliminary emissions 
sweeps. The cable arrangement which resulted in the worst-case emissions 
was utilized. 

 
Measurement Uncertainty 

Measurement Type 
Expanded 

Measurement 
Uncertainty 

Radiated disturbance (electric field strength on an open area test site or alternative test 
site) (30 MHz – 1000 MHz) 

4.3 

Radiated disturbance (electric field strength on an open area test site or alternative test 
site) (1 GHz – 6 GHz) 

3.1 

Radiated disturbance (electric field strength on an open area test site or alternative test 
site) (6 GHz – 18 GHz) 

3.2 

Radiated disturbance (electric field strength on an open area test site or alternative test 
site) (18 GHz – 26.5 GHz) 

3.3 

Radiated disturbance (electric field strength on an open area test site or alternative test 
site) (26.5 GHz – 40 GHz) 

3.4 
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Requirements 

Per 996369 D04 Module Integration Guide v01:  
 

Testing of the host product with all the transmitters installed is recommended, to verify that the host product 
meets all the applicable FCC rules. The radio spectrum is to be investigated with all the transmitters in the 
final host product functioning to determine that no emissions exceed the highest limit permitted for any one 
individual transmitter as required by Section 2.947(f). 
 
The testing shall also check for emissions that may occur due to the intermixing of emissions with the other 
transmitters, digital circuitry, or due to physical properties of the host product (enclosure). This investigation 
is especially important when integrating multiple modular transmitters where the certification is based on 
testing each of them in a stand-alone configuration. No emissions exceed the highest limit permitted for any 
one individual transmitter as required by Section 2.947(f). 
 
Radiated Emissions in Non-Restricted Bands: 
 
Per FCC 15.247, Section (d), in any 100kHz bandwidth outside the frequency band in which the spread 
spectrum or digitally modulated intentional radiator is operating, the radio frequency power that is produced 
by the intentional radiator shall be at least 20dB below that in the 100kHz bandwidth within the band that 
contains the highest level of the desired power, based on either an RF conducted or a radiated emissions 
measurement. Attenuation below the general limits specified in §15.209(a) is not required.  
 
Radiated Emissions in Restricted Bands: 
 
Per 15.247, Section (d), radiated emissions which fall in the restricted bands, as defined in FCC 15.205, 
Section (a), must comply with the radiated emission limits specified in FCC 15.209, Section (a).  
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Procedures 
Radiated Emissions in Non-Restricted Bands: 
 
Radiated measurements were performed in a 32ft. x 20ft. x 14ft. high shielded enclosure. The shielded 
enclosure prevents emissions from other sources, such as radio and TV stations from interfering with the 
measurements. All powerlines and signal lines entering the enclosure pass through filters on the enclosure 
wall. The powerline filters prevent extraneous signals from entering the enclosure on these leads.  
 
Preliminary radiated emissions tests were performed to determine the emission characteristics of the EUT. 
For the preliminary test, a broadband measuring antenna was positioned at a 3-meter distance from the 
EUT. The entire frequency range from 30MHz to 25GHz was investigated using a peak detector function.  
 
The final radiated emission tests were then manually performed over the frequency range of 30MHz to 
18GHz. 

1) The field strength of the fundamental was measured using a double ridged waveguide antenna. The 
waveguide antenna was positioned at a 3-meter distance from the EUT. The EUT was placed on a 
1.5 meter high non-conductive and set to transmit. A peak detector with a resolution bandwidth of 
100kHz was used on the spectrum analyzer. 

2) The field strengths of all of the harmonics not in the restricted band were then measured using a 
double-ridged waveguide antenna. The waveguide antenna was positioned at a 3-meter distance 
from the EUT. The EUT was placed on a 1.5-meter-high non-conductive stand and set to transmit. 
A peak detector with a resolution bandwidth of 100kHz was used on the spectrum analyzer. 

3) To ensure that maximum or worst-case emission levels at the fundamental and harmonics were 
measured, the following steps were taken when measuring the fundamental emissions and the 
spurious emissions: 

a) The EUT was rotated so that all of its sides were exposed to the receiving antenna. 

b) Since the measuring antenna is linearly polarized, both horizontal and vertical field 
components were measured. 

c) The measuring antenna was raised and lowered for each antenna polarization to maximize 
the readings. 

d) In instances where it was necessary to use a shortened cable between the measuring 
antenna and the spectrum analyzer, the measuring antenna was not raised or lowered to 
ensure maximized readings.  Instead, the EUT was rotated through all axis to ensure the 
maximum readings were recorded for the EUT. 

4) All harmonics not in the restricted bands must be at least 20dB below levels measured at the 
fundamental. However, attenuation below the general limits specified in §15.209(a) is not required. 

Radiated Emissions in Restricted Bands: 
 

1) The field strengths of all emissions below 1 GHz were measured using a bi-log antenna. The bi-log 
antenna was positioned at a 3-meter distance from the EUT. The EUT was placed on an 80 cm 
high non-conductive stand and set to transmit. A peak detector with a resolution bandwidth of 100 
kHz was used on the spectrum analyzer. 

2) The field strengths of all emissions above 1 GHz were measured using a double-ridged waveguide 
antenna. The waveguide antenna was positioned at a 3-meter distance from the EUT. The EUT 
was placed on a 1.5 meter high non-conductive and set to transmit. A peak detector with a 
resolution bandwidth of 1 MHz was used on the spectrum analyzer. 

3) To ensure that maximum or worst-case emission levels were measured, the following steps were 
taken when taking all measurements: 

a) The EUT was rotated so that all of its sides were exposed to the receiving antenna. 
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b) Since the measuring antenna is linearly polarized, both horizontal and vertical field 
components were measured. 

c) The measuring antenna was raised and lowered for each antenna polarization to maximize 
the readings. 

d) In instances where it was necessary to use a shortened cable between the measuring 
antenna and the spectrum analyzer, the measuring antenna was not raised or lowered to 
ensure maximized readings.  Instead, the EUT was rotated through all axis to ensure the 
maximum readings were recorded for the EUT.  

4) For all radiated emissions measurements below 1GHz, if the peak reading is below the limits listed 
in 15.209(a), no further measurements are required. If, however, the peak readings exceed the 
limits listed in 15.209(a), then the emissions are remeasured using a quasi-peak detector.  

5) For all radiated emissions measurements above 1GHz, the peak readings must comply with the 
15.35(b) limits.  15.35(b) states that when average radiated emissions measurements are specified, 
there also is a limit on the peak level of the radiated emissions. The limit on the peak radio 
frequency emissions is 20dB above the maximum permitted average emission limit applicable to 
the equipment under test. Therefore, all peak readings above 1GHz must be no greater than 20dB 
above the limits specified in 15.209(a). 

6) Next, for all radiated emissions measurements above 1GHz, the resolution bandwidth was set to 
1MHz. The analyzer was set to linear mode with a 10Hz video bandwidth in order to simulate an 
average detector. An average reading was taken.  
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Test Setup for Spurious Emissions: 30MHz to 1GHz, Horizontal Polarization 

 

Test Setup for Spurious Emissions: 30MHz to 1GHz, Vertical Polarization 
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Test Setup for Radiated Emissions: Above 1GHz, Horizontal Polarization 

 

Test Setup for Radiated Emissions: Above 1GHz, Vertical Polarization 
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1 – Transmit at 914.75MHz  

1 
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1 – Transmit at 914.75MHz   

1 
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1 – 1829.5MHz (2nd harmonic of 914.75MHz) 
2 – Transmit at 2402MHz BLE 
3 – 2744.25MHz (3rd harmonic of 914.75MHz)  
4 – Transmit at 3659MHz (4th harmonic of 914.75MHz)  

3 

2 

1 4 
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1 – 1829.5MHz (2nd harmonic of 914.75MHz) 
2 – Transmit at 2402MHz BLE 
  

2 

1 
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1 – 5488.5MHz (6th harmonic of 914.75MHz) 
2 – 6403.25MHz (7th harmonic of 914.75MHz) 
3 – 7318MHz (8th harmonic of 914.75MHz) 
4 – 9608MHz (4th harmonic of 2402MHz)  

4 
3 

2 1 
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1 – 5488.5MHz (6th harmonic of 914.75MHz) 
2 – 6403.25MHz (7th harmonic of 914.75MHz) 
 
  

2 
1 
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1 – Transmit at 914.75MHz 
  

1 



Engineering Test Report No. 2202429-06 

 

Page 24 of 40 

 
1 – Transmit at 914.75MHz 
  

1 
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1 – 1487.25MHz (2402MHz – 914.75MHz) 
2 – 1829.25MHz (2nd harmonic of 914.75MHz) 
3 – 2367MHz (2 x 2402MHz – 2437MHz) 
4 – Transmit at 2402MHz 
5 – Transmit at 2437MHz 
6 – 2744.25MHz (3rd harmonic of 914.75MHz) 
7 – 3316.75MHz (914.75MHz + 2402MHz) 
8 – 3889.25MHz (2 x 2402MHz – 914.75MHz) 
 

Note: Frequencies in bold above are emissions that occur due to the intermixing of emissions with other 
transmitters on the EUT.  

8 
7 6 

5 4 

3 

2 

1 
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1 – 1829.25MHz (2nd harmonic of 914.75MHz) 
2 – 2367MHz (2 x 2402MHz – 2437MHz) 
3 – Transmit at 2402MHz 
4 – Transmit at 2437MHz 
 
 

Note: Frequencies in bold above are emissions that occur due to the intermixing of emissions with other 
transmitters on the EUT.  

4 

3 

2 

1 
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1 – 4808MHz (2nd harmonic of 2402MHz) 
2 – 5488.5MHz (6th harmonic of 914.75MHz) 
3 – 6403.25MHz (7th harmonic of 914.75MHz) 
4 – 7206MHz (3rd harmonic of 914.75MHz) 
5 – 7311MHz (3rd harmonic of 2437MHz) 
6 – 12010MHz (5th harmonic of 2402MHz) 
7 – 16814MHz (7th harmonic of 2402MHz) 
 
  

7 
6 

5 

4 3 

2 1 
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1 – 4808MHz (2nd harmonic of 2402MHz) 
2 – 5488.5MHz (6th harmonic of 914.75MHz) 
3 – 6403.25MHz (7th harmonic of 914.75MHz) 
4 – 7206MHz (3rd harmonic of 914.75MHz) 
5 – 7311MHz (3rd harmonic of 2437MHz) 
6 – 12010MHz (5th harmonic of 2402MHz) 
7 – 16814MHz (7th harmonic of 2402MHz) 

 
 
  

7 
6 

5 

4 

3 
2 

1 
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Test Details 
Manufacturer Chamberlain Group, LLC 
Model No. RJOA MPP 
Serial No. Radiated Sample 2 
Test Host Product Testing – Peak Measurements in the Restricted Bands 

Mode 
Transmit at 914.75MHz, Realtek WiFi Transmit at 2437MHz, 802.11b 11MBPS, 
Security 3.0 BLE Transmit at 2402MHz 

Date Tested December 6, 2022 and December 7, 2022 
Notes  

 
 

              Peak Peak Peak   

    Meter   CBL Ant Pre Total Total Limit   

Freq. Ant Reading   Fac Fac Amp dBuV/m uV/m uV/m Margin 

MHz Pol (dBuV) Ambient (dB) (dB/m) (dB) at 3m at 3 m at 3 m (dB) 

1487.25 H 18.0   2.0 29.3 0.0 49.3 291.3 5000.0 -24.7 

1487.25 V 16.8   2.0 29.3 0.0 48.1 253.7 5000.0 -25.9 

2367.00 H 30.4   2.6 32.6 0.0 65.6 1896.4 5000.0 -8.4 

2367.00 V 30.3   2.6 32.6 0.0 65.5 1874.7 5000.0 -8.5 

3889.25 H 27.0   3.4 34.9 0.0 65.3 1839.1 5000.0 -8.7 

3889.25 V 25.7   3.4 34.9 0.0 64.0 1583.5 5000.0 -10.0 
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Test Details 
Manufacturer Chamberlain Group, LLC 
Model No. RJOA MPP 
Serial No. Radiated Sample 2 
Test Host Product Testing – Average Measurements in the Restricted Bands 

Mode 
Transmit at 914.75MHz, Realtek WiFi Transmit at 2437MHz, 802.11b 11MBPS, 
Security 3.0 BLE Transmit at 2402MHz 

Date Tested December 6, 2022 and December 7, 2022 
Notes  

 
 

                Average Average Average   

    Meter   CBL Ant Pre Duty Total Total Limit   

Freq. Ant Reading   Fac Fac Amp Cycle dBuV/m uV/m uV/m Margin 

MHz Pol (dBuV) Ambient (dB) (dB/m) (dB) (dB) at 3m at 3 m at 3 m (dB) 

1487.25 H 2.6   2.0 29.3 0.0 0.0 33.9 49.5 500.0 -20.1 

1487.25 V 1.9   2.0 29.3 0.0 0.0 33.2 45.6 500.0 -20.8 

2367.00 H 17.8   2.6 32.6 0.0 0.0 53.0 444.6 500.0 -1.0 

2367.00 V 17.4   2.6 32.6 0.0 0.0 52.6 424.5 500.0 -1.4 

3889.25 H 9.7   3.4 34.9 0.0 0.0 48.0 251.0 500.0 -6.0 

3889.25 V 8.4   3.4 34.9 0.0 0.0 46.7 216.1 500.0 -7.3 
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Test Details 
Manufacturer Chamberlain Group, LLC 
Model No. RJOA MPP 
Serial No. Radiated Sample 2 
Test Host Product Testing – Peak Measurements in the Non-Restricted Bands 

Mode 
Transmit at 914.75MHz, Realtek WiFi Transmit at 2437MHz, 802.11b 11MBPS, 
Security 3.0 BLE Transmit at 2402MHz 

Date Tested December 6, 2022 and December 7, 2022 
Notes  

 
 

              Peak Peak Peak   

    Meter   CBL Ant Pre Total Total Limit   

Freq. Ant Reading   Fac Fac Amp dBuV/m uV/m uV/m Margin 

MHz Pol (dBuV) Ambient (dB) (dB/m) (dB) at 3m at 3 m at 3 m (dB) 

914.75 V 110.2   1.6 26.5 0.0 138.3 8187128.7     

3316.75 H 16.8   3.1 33.5 0.0 53.4 466.2 818712.9 -64.9 

3316.75 V 10.6   3.1 33.5 0.0 47.2 228.3 818712.9 -71.1 
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21 .  Scope  o f  Acc r ed i t a t ion  
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