Elite

Wi [t
o\ ‘y
Nt S

I

N ”,
i x:-\::{j//::"- m
T — o/
%7~ [ACCREDITED
“Duly W CERTIFICATE #1786.01

Engineering Test Report No. 2005157-01

Report Date June 23, 2021
I'il/lanufacturer Chamberlain Group, Inc.
ame

Manufacturer 300 Windsor Dr

Address Oak Brook, IL 60523

Model No. G891LM and G893LM

Date Received April 12, 2021

Test Dates April 12, 2021 through May 18, 2021
FCC "Code of Federal Regulations" Title 47 Part 15, Subpart C, Section 15.231(b)

Specifications Innovation, Science, and Economic Development Canada, RSS-210
Innovation, Science, and Economic Development Canada, RSS-GEN
Elite Electronic Engineering, Inc. FCC Reg. Number: 269750

Test Facility 1516 Centre Circle, IC Reg. Number: 2987A
Downers Grove, IL 60515 CAB Identifier: US0107

Signature Mhare E. LonGtrnoTT|

Tested by Mark E. Longinotti

Approved by

Raymond J. Klouda,
Registered Professional Engineer of lllinois — 44894

PO Number

4900073300

This report is for your exclusive use. Any copying or replication of this report to or for any other person or entity, or use of
our name or trademark, is permitted only with our prior written permission. This report sets forth our findings solely with
respect to the test samples identified herein. The results set forth in this report are not indicative or representative of the
quality or characteristics of the lot from which a test sample was taken or any similar or identical product unless specifically
and expressly noted. Our report includes all of the tests requested by you and the results thereof based upon the
information that you provided to us. You have 60 days from date of issuance of this report to notify us of any material error
or omission caused by our negligence, provided, however, that such notice shall be in writing and shall specifically address
the issue you wish to raise. A failure to raise such issue within the prescribed time shall constitute your unqualified
acceptance of the completeness of this report, the tests conducted and the correctness of the report contents.

This report shall not be reproduced, except in full, without the written approval of Elite Electronic Engineering Inc.

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 15.231 and Innovation, Science, and Economic Development Canada, RSS-210 and RSS-Gen test
specification(s). The data presented in this test report pertains to the EUT on the test date(s) 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. This report must not be used to claim product certification, approval, or endorsement by A2LA, NIST, or
any agency of the Federal Government.




NN =
wh =

©oN>O AW

; ! Engineering Test Report No. 2005157-01
b |

1te

Table of Contents

REPOIt REVISION HISTOIY ....oeiiiiiiiiiiiiiieiiie ettt ettt ettt te e te e te e e e teae e ss e ss e sstesesesssesnsesnsnsnsnnnsnnnsnnns 3
[ g 10T [0 { o] I PP PPPT R PPTPPPRR 4
S ToTo] o TN o)l 1T £ USRS PRRRN 4
U 0T 1= PSPPSR 4
Identification Of the EUT ...ttt ettt s et e e e et e e s ennreeeeanneeeeeennees 4
011 [T o T PSR 5
(€1 8T 1o T R P PP UPOTPPP 5
T8 o oTo] o Al =o [N T1'o] 4T o | SR 5
L a1 (=T (oo T = od =T =T PSR 5
Modifications Made t0 the BEUT ... e e e e e e e e e e e e e nneeeeeeae s 5
1Y/ T Yo [= T3 @ o =] =1 i T o PSR 5
TeSt SPECIICAIONS ... it e e e e e e e e e e e st a e e e e e e e se e b b e aeeeaeeesnennraaeaaaaeas 5
L= 0 = 1 I PP PP PPPP PSPPI 5
Deviation, Additions to, or Exclusions from Test Specifications ............c.cccccciiiiiiiiiiicciii e, 5
[>T o o] =) (o] oA ©7o ] Lo 1 1T ] o 1= PRSP 6
SUIMIMIAIY ...ttt ettt e e e e e ettt e e e e e e e et e eeeeeeeeseaaaataaeeeaeesaasssaeeeeeaeeesansssseeeeeaesssasssaseseaeeeasansssanneeaeesaaanes 6
SAMPIE CAICUIALIONS ....eeeeieeiiiiee et e e e e e e e e e e e st at e e e e e e e e esaaraseeeeaeeseasnraseeeaaeesannnes 6
Statement Of CONTOIMILY ..o bbb e e e e e e rnbeeeeeans 6
(@Y {1 o= i o o SRS 6
Photographs Of EUT .......coo ittt e e bt e e s anb e e e abb e e e aanns 8
Block Diagram Of TESE SEIUP ....cciiuiiiiiiiiiii et e et e e e e anraee e e 12
T o] 0 T L 1 S 13
Periodic Operation MEASUIEMENLS ...........coiiiiiuiiiiiii e e e e e e e e e e e e e s s naareeeeeaeessennrnneees 14
Duty Cycle Factor MEASUIEMENTS.........coiiiiiiiiiiieie et e et e e e e e et e e e e e e e s eaaabeeeeaeeeeennrnnnees 22
Spurious Radiated EMISSIONS ........ociiiiiiiiiiiiie e e e e e s e e e e e e e st e raeeeaeeeaaanes 47
Occupied Bandwidth MEasSUrEMENTES ...........coiiiiiiiiiiiiiiiee e e e e s e e e e e e e s e e e eeeeeeeaanes 73
S Teto] oTc X o)l AVelor = Yo 1 c- 11 T] o IHS PSPPI 87

This report shall not be reproduced, except in full,
without the written approval of Elite Electronic Engineering Inc.

Page 2 of 95



l! Engineering Test Report No. 2005157-01
[ ]

lite

1. Report Revision History

Revision Date Description

- 23 JUN 2021 Initial Release of Engineering Test Report No. 2005157-01
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2. Introduction

2.1. Scope of Tests
This document presents the results of a series of RF emissions tests that were performed on the Chamberlain

Group, Inc. Door and Gate Operator, Model No. G893LM, (hereinafter referred to as the Equipment Under

Test (EUT)).

Additionally, this document presents the results of a limited series of RF emissions tests that were performed
on the Chamberlain Group, Inc. Door and Gate Operator, Model No. G891LM.

Per Chamberlain Group, Inc. personnel, Model No. G891LM and Model No. G893LM are electrically identical

aside from the following:

- Model No. G893LM circuit board is equipped with three (3) buttons and Model No. G893LM circuit
board is only populated with a single button.

The EUTs, Model No. G891LM and Model No. G893LM, were manufactured and submitted for testing by
Chamberlain Group, Inc. located in Oak Brook, IL.

2.2. Purpose

The test series was performed to determine if the EUTs, Model No. G891LM, and Model No. G893LM, meet
the RF emission requirements of the FCC "Code of Federal Regulations" Title 47, Part 15, Subpart C, Sections

15.231(b).

The test series was also performed to determine if the EUTs, Model No. G891LM, and Model No. G893LM
meet the RF emission requirements of the Industry Canada Radio Standards Specification RSS-Gen and
Industry Canada Radio Standards Specification RSS-210 for Transmitters.

Testing was performed in accordance with ANSI C63.10-2013.

2.3. Identification of the EUT
The EUTs were identified as follows:

EUT Identification

Product Description

Door and Gate Operator

Model/Part No.

G891LM

S/N

None Assigned

Band of Operation

310, 315 and 390 MHz

20dB Bandwidth

38.46kHz

99% Bandwidth

67.3kHz

Size of EUT

8cm x 4.5cm x 1.5cm

Product Description

Door and Gate Operator

Model/Part No.

G893LM

S/N

None Assigned

Band of Operation

310, 315 and 390 MHz

20dB Bandwidth

38.46kHz

99% Bandwidth

67.3kHz

Size of EUT

8cm x 4.5cm x 1.5cm

The EUTs listed above were used throughout the test series.
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3. Power Input

The EUTs were powered with 3.3V from an internal coin-cell battery for all tests.

4. Grounding

The EUT was not connected to ground.

5. Support Equipment
No support equipment was used during the tests.

6. Interconnect Leads
No interconnect leads were used during the tests.

7. Modifications Made to the EUT
No modifications were made to the EUT during the testing.

8. Modes of Operation

Mode Description
Continuous Transmission Continuously transmits at a preprogrammed
frequency.
Periodic Transmission Transmits at a normal operating duty cycle.

9. Test Specifications
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, Part 15, Subpart C

- ANSI C63.4-2014, “American National Standard for Methods of Measurement of Radio-Noise
Emissions from Low-Voltage Electrical and Electronic Equipment in the Range of 9kHz to 40 GHz”

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

- RSS-210 Issue 10, December 2019, “License-Exempt Radio Apparatus: Category | Equipment”

- RSS-Gen Issue 5, March 2019, Amendment 1, Innovation, Science, and Economic Development
Canada, “Spectrum Management and Telecommunications, Radio Standards Specification, General
Requirements for Compliance of Radio Apparatus”

10. Test Plan

No test plan was provided. Instructions were provided by personnel from Chamberlain Group, Inc. and used in
conjunction with the FCC "Code of Federal Regulations" Title 47 Part 15, Subpart C, Section 15.231 and
Innovation, Science, and Economic Development Canada, RSS-210, and ANSI C63.10-2013 specifications.

11. Deviation, Additions to, or Exclusions from Test Specifications
There were no deviations, additions to, or exclusions from the test specifications during this test series.
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12. Laboratory Conditions

Ambient Parameters Value

Temperature 23°C

Relative Humidity 29%
Atmospheric Pressure 1002mb

13. Summary
The following EMC tests were performed and the results are shown below:

Test Description Requirements Test Methods Results
Periodic Operation Measurements ISEFDCgSg-sz ANSI C63.10: 2013 Conforms
Duty Cycle Factor Measurements ISEFDCgSg-sz ANSI C63.10: 2013 Conforms
Spurious Radiated Emissions ISEFDCgSg-sz ANSI C63.10: 2013 Conforms
Occupied Bandwidth Measurements ISEFDCgSg-sz ANSI C63.10: 2013 Conforms

14. Sample Calculations
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 (dBuV) = MTR (dBuV) + 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 (dBuV/m) = MTR (dBuV) + AF (dB/m) + CF (dB) + (- PA (dB)) + DC (dB)

To convert the Field Strength dBuV/m term to uV/m, the dBuV/m is first divided by 20. The
Base 10 AntiLog is taken of this quotient. The result is the Field Strength value in uV/m terms.

Formula 2: FS (uV/m) = AntiLog [(FS (dBuV/m))/20]

15. Statement of Conformity

The Chamberlain Group, Inc. Door and Gate Operator, Serial No. Continuous, Model No. G891LM and Model
No. G893LM, did fully conform to the selected requirements of FCC "Code of Federal Regulations" Title 47
Part 15, Subpart C, Section 15.231 and Innovation, Science, and Economic Development Canada, RSS-210.

16. Certification

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 15.231 and Innovation, Science, and Economic Development Canada, RSS-210 test
specifications. The data presented in this test report pertains to the EUTs on the test date specified. Any
electrical or mechanical modifications made to the EUTs subsequent to the specified test date will serve to
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17. Photographs of EUT

G891LM
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Block Diagram of Test Setup

Anechoic Ferrite Chamber

3|qel 2A13NPUO)-UON

Receive Antenna

Shielded Enclosure

Mast/Turn-Table
Control

Spectrum Analyzer

Computer

Radiated Measurements Test Setup
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19. Equipment List
Eq ID Equipment Description Manufacturer Model No. Serial No. [Frequency Range | Cal Date Due Date
CDZ3 | LAB WORKSTATION ELITE LWS-10 WINDOWS 10 CNR

FLUKE
MDB8 MULTIMETER (M. LONGINOTTI) CORPORATION 177 81240019 I,VAC,VDC,R 8/20/2020 | 8/20/2021
NTA4 BILOG ANTENNA TESEQ 6112D 46660 20-2000GHZ 10/5/2020 10/5/2021
Nwqo | DOUBLE RIDGED WAVEGUIDE ETS LINDGREN 3117 66657 1GHZ-18GHZ | 5/13/12020 | 5/13/2022
ANTENNA

PHAO MAGNETIC FIELD PROBE ELECTRO-METRICS EM-6882 134 22-230MHZ NOTE 1
RBDO EMI TEST RECIEVER ROHDE & SCHWARZ ESU40 100010 20Hz-40GHz 8/27/2020 | 8/27/2021
RBGO EMI ANALYZER ROHDE & SCHWARZ ESW44 101533 10HZ-44GHzZ 3/2/2021 3/2/2022
SHBO DC POWER SUPPLY HEWLETT PACKARD 6644A MY40000115 0-60V/0-3.5A NOTE 1
WKA1 SOFTWARE, UNIVERSAL RCV EMI ELITE UNIV_RCV_EMI 1 - /0

N/A: Not Applicable 1/0: 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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20. Periodic Operation Measurements

Test Information

Manufacturer Chamberlain Group, Inc.
Product Door and Gate Operator
Model G891LM and G893LM
Serial No None Assigned

Mode Periodic Transmission
Test Date April 12, 2021

Test Setup Details

Setup Format Tabletop
Height of Support NA
Type of Test Site Shielded Enclosure
Note None
Measurement Uncertainty
Expanded
Measurement Type Measurement
Uncertainty
Radiated disturbance (electric field strength on an open area test site or alternative test site) 43
(30 MHz — 1000 MHz) '
Radiated disturbance (electric field strength on an open area test site or alternative test site) 3.1
(1 GHz — 6 GHz) '
Radiated disturbance (electric field strength on an open area test site or alternative test site) 39
(6 GHz — 18 GHz) '
Radiated disturbance (electric field strength on an open area test site or alternative test site) 33
(18 GHz — 26.5 GHz) '
Radiated disturbance (electric field strength on an open area test site or alternative test site) 34
(26.5 GHz — 40 GHz) '

Requirements

A manually operated transmitter shall employ a switch that will automatically deactivate the transmitter within
not more than 5 seconds of being released. A transmitter activated automatically shall cease transmission
within 5 seconds after activation. Transmission of set-up information for security systems may exceed said
transmission duration limits, provided such transmissions are under the control of a professional installer and
do not exceed ten seconds after a manually operated switch is released or a transmitter is activated
automatically. Such set-up information may include data.

Periodic transmissions at regular predetermined intervals are not permitted. However, polling or supervision
transmissions, including data, to determine system integrity of transmitters used in security or safety
applications are allowed if the total duration of transmissions does not exceed more than two seconds per hour
for each transmitter. There is no limit on the number of individual transmissions, provided the total
transmission time does not exceed two seconds per hour.

Intentional radiators which are employed for radio control purposes during emergencies involving fire, security,
and safety of life, when activated to signal an alarm, may operate during the pendency of the alarm condition.
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Procedures

The spectrum analyzer was setup to display the time domain trace. The EUT was set to transmit normally. The
spectrum analyzer was used to record the amount of time that the EUT remained active following activation.
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Test Details

Manufacturer Chamberlain Group, Inc.
Model G891LM
S/IN Normal
Mode Periodic Transmission
Carrier Frequency 310MHz
Parameters Transmitter deactivates within not more than 5 seconds of being released
Notes None

MultiView ¢ I Receiver ] Spectrum @1

Ref Level 107.00 dBuv @ RBW 1 MHz SGL

@ Att 10dB & SWT 5= VBW 1MHz Frequency 310.0000000 MHz
Input 142 PS On  Notch Off

JBCID:

1 Zero Span

5 M1[1] 99.37 dBuY
100 depy - 1.00 ms;

90 depy

80 depy

70 dBpy

&0 depy

TRG 57.000 depy

50 dBpYy

40 dejpy

a0 depy

20 depy

10 dBpY

CF 310.0 MHE 1001 pt_"sr 500.0 ms
1 [ Reaty  ANANNAN e R (R

09:29:29 12.04.2021
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Test Details
Manufacturer Chamberlain Group, Inc.
Model G891LM
S/IN Normal
Mode Periodic Transmission
Carrier Frequency 315MHz
Parameters Transmitter deactivates within not more than 5 seconds of being released
Notes None

MultiView I Receiver ] Spectrum @1

Ref Level 107,00 dBpv & RBW 1 MHz SGL
@ Att 10dB ® SWT 55 VBW 1MHz Frequency 315.0000000 MHz
Input 142 PS On  Notch Off
LBCSD

T7ero Span

M1[1]] 76. dBp¥

100 depv + 1.00 ms
o0 depy
;BD dBpy
70 depy
&0 dBpY

—————————TRG 57.000 dBp¥

50 dBpYy

40 /dBpy

a0 depy

20 depv

10 dBpy

CF 315.0 MHz 1001 pts 500.0 ms
) T e )

09:31:45 12.04.2021
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Test Details
Manufacturer Chamberlain Group, Inc.
Model G891LM
S/IN Normal
Mode Periodic Transmission
Carrier Frequency 390MHz
Parameters Transmitter deactivates within not more than 5 seconds of being released
Notes None

MultiView ¢ I Receiver ] Spectrum @1

Ref Level 107.00 dBuv @ RBW 1 MHz SGL
@ Att 10dB & SWT 5= VBW 1MHz Frequency 390.0000000 MHz
Input 142 PS On  Notch Off
TRG:WID

T7ero Span
11 M1[1] 101.28 dBuY

4 -
100 depy | o 1.00 ms

90 depy

a0 depy

70 dBpy

&0 depy

TRG 57.000 depy

50 dBpy

40 depy

a0 depy

20 depy

10 dBpY

CF 390.0 MHE 1001 pt_"sr 500.0 ms
1 [ Reaty  ANNNNNNN e R0 (RS

09:32:51 12.04.2021
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Test Details
Manufacturer Chamberlain Group, Inc.
Model G893LM
S/IN Normal
Mode Periodic Transmission
Carrier Frequency 310MHz
Parameters Transmitter deactivates within not more than 5 seconds of being released
Notes None

MultiView I Receiver

] Spectrum @l

Ref Level 107.00 dBpuv
& ALt
Input
TRG:VID
1 Zero Span

1AC PSS

10dB & SWT S s

Frequency 310.0000000 MHz

@ RBW 1 MHz
VBW 1 MHz
Notch Off

SGL

on

100 dBpy i

90 dBpY — — — ——

80 Bpi — — — ——

70 depl — — — — —

B0 dBpY — —— e —

50 dBpy — — — — —

TRG 57.000 depy

a0 dBpy — — — - -

20 dBpY
20 depy

10 dEpY
CF 310.0 MHz
—

1001 pts 500.0 ms

i

™ 12.04.2021
09:38:53

J Ready

(™)

09:38:54 12.04.2021
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Test Details

Manufacturer Chamberlain Group, Inc.
Model G893LM
S/IN Normal
Mode Periodic Transmission
Carrier Frequency 315MHz
Parameters Transmitter deactivates within not more than 5 seconds of being released
Notes None

MultiView ¢ I Receiver ] Spectrum @l

Ref Level 107.00 dBuv @ RBW 1 MHz SGL

@ Att 10dB & SWT 5= VBW 1MHz Frequency 315.0000000 MHz
Input 142 PS On  Notch Off

JBCID:

1 Zero Span

100 dB Y — — ———

90 depy — —

80 dBpy— —

70 depy — — +— — —

80 dBpi — — ———
L o &L 1RG 57,000 dBpv

50 dBpY — — — — —

a0 dBpy — — — - -

30 dBpl
20 depy

10 depy

CF 315.0 MHE . 1001 pt_"sr : . — 500.0 ms
1 [ Reaty  ANNANNAN e Rt (R

09:39:56 12.04.2021
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Test Details

Manufacturer Chamberlain Group, Inc.
Model G893LM
S/IN Normal
Mode Periodic Transmission
Carrier Frequency 390MHz
Parameters Transmitter deactivates within not more than 5 seconds of being released
Notes None

MultiView I Receiver

] Spectrum @l

Ref Level 107.00 dBpuv
& ALt

Input
TRG:VID
1 Zero Span

1AC

1 0B i =

10dB & SWT S s

PS

Frequency 390.0000000 MHz

@ RBW 1 MHz
VBW 1 MHz
on  Notch Off

SGL

90 dBpY — —— — —

80 ep — — ———

70 depl — — — — —

80 dep— — — — —

50 depl— — — — —

40 dBpy — — — — —

20 dBpy
20 depy

10 dEpY
CF 390.0 MHz
—

1001 pts 500.0 ms

i

™ 12.04.2021
09:40:31

J Ready

(™)

09:40:31 12.04.2021
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Test Information

Manufacturer Chamberlain Group, Inc.
Product Door and Gate Operator
Model G891LM and G893LM
Serial No Normal Operation

Mode Periodic Transmission
Test Date April 12, 2021

Test Setup Details

Setup Format Tabletop

Height of Support NA

Type of Test Site Shielded Enclosure
Notes None

Measurement Uncertainty

(26.5 GHz — 40 GHz)

Expanded
Measurement Type Measurement
Uncertainty
Radiated disturbance (electric field strength on an open area test site or alternative test site) 43
(30 MHz — 1000 MHz) '
Radiated disturbance (electric field strength on an open area test site or alternative test site) 3.1
(1 GHz — 6 GHz) '
Radiated disturbance (electric field strength on an open area test site or alternative test site) 39
(6 GHz — 18 GHz) '
Radiated disturbance (electric field strength on an open area test site or alternative test site) 33
(18 GHz — 26.5 GHz) '
Radiated disturbance (electric field strength on an open area test site or alternative test site) 3.4

Procedures

representative sample:

on the spectrum analyzer.

exceeds 100msec, the word period is limited to 100msec.

cycle is then computed as the (on-time/ word period).
6) The duty cycle factor is computed from the duty cycle.

2) The pulse width is measured and a plot of this measurement is recorded.
3) Next the number of pulses in the word period is measured and a plot is recorded.
4) Finally the length of the word period is measured and a third plot is recorded. If the word period

The duty cycle factor is used to convert peak detected readings to average readings. This factor is computed
from the time domain trace of the pulse modulation signal. The following procedure was used to measure a

1) With the transmitter set up to transmit for maximum pulse density, the time domain trace is displayed

5) The pulse width and number of pulses for the word period are used to compute the on-time. The duty

Page 22 of 95
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Test Details
Manufacturer Chamberlain Group, Inc.
Model G891LM
SIN Continuous
Mode Periodic Transmission
Carrier Frequency 310MHz
Parameters Short Pulse = 260usec
Notes None

MultiView I Receiver

] Spectrum @1

& ALt

Input
TRG:VID
1 Zero Span

100 dBpy

Ref Level 107.00 dBpuv

& RBW 1 MHz SGL

10dB = SWT Sms VBW 1MHz

1AC PSS

On  MNotch Off

Frequency 310.0000000 MHz

D1[1]
| 260.00 s

90 depy

M1[1] 37.23 dBpV
1.76500 ms

a0 depy

70 depy

60 depy

50 dBpy

TRG 57.000 depy

40 depy

a0 depy

20 depy

10 ALY =

CF 310.0 MHz _
—

1001 pts

500.0 pis

i

-f
)

09:57:00 12.04.2021

Ready

™ 12.04.2021
09:57:00

(™)
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Test Details

Manufacturer Chamberlain Group, Inc.
Model G891LM
SIN Continuous
Mode Periodic Transmission
Carrier Frequency 310MHz
Parameters Long Pulse = 510usec
Notes None

MultiView ¢ I Receiver ] Spectrum @1

Ref Level 107.00 dBuv & RBW 1 MHz 5GL

& Att 10dB & SWT 15ms VBW 1NMHz Frequency 310.0000000 MHz
Input 142 PS On Notch Off

TRGAVID

1 Zero Span o 14

i D1[1] -52.19dB
100 depy L ! 510.0 ps
M1[1]/ 99.98 dBpY

10,4850 ms

90 depy

80 depy

70 depy

60 depy

TRG 57.000 depy

50 dBpy —

40 depy

sodpy—4 12 1% 13 14 1% L& % 8 4% & & (4 % |8 | 2. & '@ L4 1% % I8 | ¢ 11 S I SN N

o0 depy — — — —— —— —— - (N T SN BN SN N B B DN B S DS S B N (. . . 2

10 By — — —— —— — L 2 = & B ¥ 8 & g = 3§ N = =B 2 ¥ = B 2

(CF 310.0 MHz
=

” = - —
ﬂ J Ready ARNNNENER wa 12.04.2021

09:59:49

09:59:49 12.04.2021
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Test Details

Manufacturer

Chamberlain Group, Inc.

Model

G891LM

S/N

Continuous

Mode

Periodic Transmission

Carrier Frequency

310MHz

Parameters

100msec

Notes

None

MultiView I Receiver

Ref Level 107.00 dBpuv
& ALt

Input
TRG:VID
1 Zero Span

1AC PSS

&

10 dB & SWT 100 ms

= RBW
VBW

On Notch

] Spectrum

5

1 MHz
1 MHz
aff

SGL

Frequency 310.0000000 MHz

D1[1] -71.19dB

100 depy

90 depy

! 510.0 ps

M1[1] 99.27 dBpV
10,4850 ms

a0 depy

70 dBpy

&0 depy

TRG 57.000 depy

50 dBpy

40 By

a0 dBpy

20 dBpY -

10 AR e
CF 310.0 MHz
=

~ 100lpts

10.0 ms

-f
)

10:01:11 12.04.2021

Ready

™ 12.04.2021
10:01:10

(™)
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Test Details
Manufacturer Chamberlain Group, Inc.
Model G891LM
S/N Continuous
Mode Periodic Transmission
Carrier Frequency 310MHz
Parameters Duty Cycle
Notes None
MultiView I Receiver ] Spectrum @l
Ref Level 107.00 dBpuv & RBW 1 MHz SGL
& Att 10dB & SWT 35ms  VBW 1 MHz Frequency 310.0000000 MHz
Input 142 PS On Notch Off
TRG:VID
T7ero Span ®1AP Clrm
100 depy
20 depy
80 depy
70 depy
&0 depy
-TRG 57.000 dB|.|V
50 depy
40 depv - 185
e o R B B B B e e T B T B 1 T I At e 1 o i — 8
20 B — — — — — — —— — e —— — A —_————— ——— A ——— —— ——— —— — - — S ==
10 dBpy— ———— — —————— — ———— e e e = ===
'(:'F_31_0._0_MT—|5_ ________________ —  ______1o01lpts - 35ms/]
1 [ Reaty  ANNANNAN e OR0T (RS

On time = (40 short pulses x 260usec/short pulse) + (11 long pulses x 510usec/long pulse) = 16.01msec

Duty Cycle Factor = 20 log(

(100msec)

16.01msec

) = -15.91dB

Page 26 of 95




I ! Engineering Test Report No. 2005157-01
L]

[ |

ML
Test Details

Manufacturer Chamberlain Group, Inc.
Model G891LM
SIN Continuous
Mode Periodic Transmission
Carrier Frequency 315MHz
Parameters Short Pulse = 260usec
Notes None

MultiView ¢ I Receiver ] Spectrum @1

Ref Level 107.00 dBuv & RBW 1 MHz SGL

& Att 10dB & SWT S ms & VBW 3 MHz Frequency 315.0000000 MHz
Input 142 PS On Notch Off

TRGAVID

1 Zero Span o 14
D1[1] -55.44 dB
100 depy ! ! ! 260.00 ps

M1[1] 80.77 dBp¥Y
2.26500 ms

90 depy

60 depy

TRG 79.000 dBpW

70 depy

80 depy

50 dBpy

40 depy

a0 depy - ~ -

20 depy

10 dBpY - - : t
CF315.0MHz ) _ 1001 pts _ _ ' _500.0ps

T q : i
T T Ready  AMMNANNR e 20 o20nl (Cmeiecedl

10:23:04 12.04.2021
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Test Details

Manufacturer Chamberlain Group, Inc.
Model G891LM
SIN Continuous
Mode Periodic Transmission
Carrier Frequency 315MHz
Parameters Long Pulse = 510usec
Notes None

MultiView ¢ I Receiver ] Spectrum @1

Ref Level 107.00 dBuv & RBW 1 MHz 5GL

& Att 10dB & SWT 15 ms = VBW 3 MHz Frequency 315.0000000 MHz
Input 142 PS On Notch Off

JBCID:

1 Zero Span

E D1[1]
100 depy | | || | | | | | | ‘ 510,0 us
M1[1] 103.70 dBp¥
10,4850 ms

90 depy

a0 depy ———|

TRG 79.000 dBpW

70 depy

60 depy

50 dBpy

40 depy

sodepy—-4— 14 18 14 1% B LB % & 8% @ & 483 8@ B | @ 1 I8 L
R . B TR T S B - | N N B § § § % N | | |

10y — — — — —— — — . B 3 = = B & B W E 5 = SN 3 ¥ NN B NN

CF3150MHz i _____'10_01@_ - 1.5ms/]
1 [ Reaty  ANNANNAN e 2OR0T (R

10:25:25 12.04.2021
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Test Details

Manufacturer Chamberlain Group, Inc.
Model G891LM
SIN Continuous
Mode Periodic Transmission
Carrier Frequency 315MHz
Parameters Duty Cycle
Notes None

MultiView ¢ I Receiver ] Spectrum @l

Ref Level 107.00 dBuv & RBW 1 MHz SGL

& Att 10dB & SWT 100 ms & ¥BW 3 MHz Frequency 315.0000000 MHz
Input 142 PS On Notch Off

JBCID:

1 Zero Span o 14
Y Di[1] -74.17 dB
100 de iy - i - ! 510.0 ps

M1[1] 103.61 dBpY
10,4850 ms

90 depy

B0 dBpY

—LTRG 79.000 dBpY

70 dBpy

&0 ey

&0 dapy L RANUAAURANEN 1L NAAM WO1L 0 OY WA RERONNOM AN ROAIN IIRIVAN 4 ]

e e R T R R Y LRERARHR A Sae s SRR B s B L RO SARRR A R Skt ® b REARE o

30 (dBpd
20 B - MELILE RIAIE RIRIANAE 1M DARLA LEMIMAEL

10 HB I ammmmm = m b e e e it BLt o adihdd bd bbbl hed bl bleblok
CF 315.0 MHz - T 1001 pts

» - . - ——
1 [ Ready  ANNNNNAN e 0NN (R
10:26:02 12.04.2021
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Test Details

Manufacturer Chamberlain Group, Inc.
Model G891LM
SIN Continuous
Mode Periodic Transmission
Carrier Frequency 315MHz
Parameters Duty Cycle
Notes None

MultiView ¢ I Receiver ] Spectrum @l

Ref Level 107.00 dBpuv & RBW 1 MHz SGL

& Att 10dB & SWT 33 ms & VBW 3 MHz Frequency 315.0000000 MHz
Input 142 PS On Notch Off

TRG:VID

TZerc Span e 1AP Cltw

100 dB i

90 depy

B0 dBpY —ETRG 79000 dBpv

70 depy

60 depy

50 dBpy

40 depy

cpolsrsi | I 0 SRLAAN ML N0 1 N T A" T AMOA | SR | Y1 S O ST SO L 3 O Y S ST S N W S ST RO 0 1

gy —— — o ——— ————— Bl BN NIl EEEE I EEE Al N NS DEEE D mEE hEEEEEEE

IHdE VE——— i — —— = s EE EE Ik IS EE EIn O FIN EEESS B EEEEmAEES
__I_OO_I_DE__ — ~ 3.3ms
1 | ready  WNNNNANM  we UUORT (RSl

10:29:56 12.04.2021

On time = (38 short pulses x 260usec/short pulse) + (11 long pulses x 510usec/long pulse) = 15.49msec

15.49msec
(100msec)

Duty Cycle Factor = 20 log( ) =-16.2dB

Page 30 of 95



I ! Engineering Test Report No. 2005157-01
L]

[ |

ML
Test Details

Manufacturer Chamberlain Group, Inc.
Model G891LM
SIN Continuous
Mode Periodic Transmission
Carrier Frequency 390MHz
Parameters Short Pulse = 260usec
Notes None

MultiView ¢ I Receiver ] Spectrum @1

Ref Level 107.00 dBpuv & RBW 1 MHz SGL
& Att 10dB & SWT 10 ms = ¥BW 3 MHz Frequency 390.0000000 MHz
Input 142 PS On Notch Off
TRG:WID

T7ero Span ® 12
M1 Bi[1] -71.33 dB

100 depy —& " " . ! 260.00 s
M1[1] 100.38 dBpv
680.00 us
50 depy
80 dept — TRG 70.000 dBpy
70 depy
&0 depy
50 depy
40 depy
30 depy— —54 - 1 . L. |
I
i gy e IS |SNEN DN SUEE NEEN DN EEEE NN S I UG S L e (. E - .
b ppjyy SN HEEEN NS BN NN SN ShEE DN  SEEe /S SO DN SN AN S R | .| & 2 e
CF 390.0 MHz 1001 pts 1.0 ms
— - -r

- 12.04.2021
ﬂ Ready ANNNNNNER B 0i52:10 W

10:32:11 12.04.2021
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Test Details

Manufacturer Chamberlain Group, Inc.
Model G891LM
SIN Continuous
Mode Periodic Transmission
Carrier Frequency 390MHz
Parameters Long Pulse = 510usec
Notes None

MultiView ¢ I Receiver ] Spectrum @l

Ref Level 107.00 dBuv & RBW 1 MHz 5GL

& Att 10dB & SWT 17 ms & VBW 3 MHz Frequency 390.0000000 MHz
Input 142 PS On Notch Off

LRCID

1 Zero Span o 14

D1[1] 11.82 dB

D1

100 depv . . . 5 . 1 - 510.0 ps

M1[1] 88,92 dBpV

10.3870 ms

90 depy .

80 dBpY ————t——1p; 70,000 dBpY

70 depy

60 depy

50 dBpy

40 depy

odaflv— L @ 8 'R L8 L8 '@ .8 .8 & |8 8 8 &8 |. @ 8 & .8 .4 4 .83 \ @ . 8. 8 4 @ L uf A2

A iy SN USE TR NS SN W W AN . TS . N5 1SS S S fEm SN S TS IS S = = lmE— l-_— i i .

o L B & O SR S F R . 3 % & §F = Sy = 5 = 5 = ¥ B L . e B 8 e =
CF SQEOW-E__ T ~ 1001 pl;sr_ T ]
i T R R

10:34:37 12.04.2021
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Test Details

Manufacturer Chamberlain Group, Inc.
Model G891LM
SIN Continuous
Mode Periodic Transmission
Carrier Frequency 390MHz
Parameters 100msec
Notes None

MultiView ¢ I Receiver ] Spectrum @l

Ref Level 107.00 dBuv & RBW 1 MHz SGL
& Att 10 dB & SWT 100 ms & VBW 3 MHz Frequency 390.0000000 MHz
Input 142 PS On Notch Off
TRG:NVID
1 Zero Span

‘31 Bi[1] 0.00 dB
100 de s A, . N ! 510.0 ps
M1[1] 101.58 dBpV
10.3870 ms

90 depy -

(18 e 211 e e 1 i e Y T T dBpy

70 depy

&0 depy

50 dBpYy

40 depy

ol aieb i U CHUL TR LUMYRA SUMLARLL 1 YR (1R L1 R O R Y S N VPRV ) VORI N T P 0 0 T R ey ey (RO TT (ST T 11 TN W N

DofdpfeydHAHTEERE LLUH N UARAN ARLG A EL1L 8 RIR R LI A

10 HB Y e 1118 BURIER 18 B 18 R 1R AR R AL

CF390.0 Vi 1001 pts 10.0 ms
T | reany  WNNNNNNNR W 12002071 (Kefiewel ]

10:35:24 12.04.2021
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Test Details

Manufacturer Chamberlain Group, Inc.
Model G891LM
S/IN Continuous
Mode Periodic Transmission
Carrier Frequency 390MHz
Parameters Duty Cycle
Notes None

MultiView ¢ I Receiver ] Spectrum @l

Ref Level 107.00 dBuv & RBW 1 MHz 5GL

& Att 10dB & SWT 32 ms & VBW 3 MHz Frequency 390.0000000 MHz
Input 142 PS On Notch Off

JBCID: .
1 Zero Span o TAP Clrw

100 dBpy

90 depy

80 dBpY ————————rpe 79,000 dBpy

70 depy

80 depy

50 dBpy

40 depy

aofdnpygd 8 018 43 814 4 118 . 3 Ri8 8 4 @ & AU4R 18 LB LGl 8. 484k @A A0l o4 R L84 A 2% @ .4 4.8 1.
AnfrnyS ¥ WK S EEEEEIEE IS K WIS YN WS S S EEEIEEEE ... i HES NEEE i B EimE

e s s I I EEEEEEEEE B EEEEERE IE I IS BERRSEERERI| L —— L
CF 350.0 Miiz —looipts ==
T T Ready  NENNNNNR  we 12002071 (iciievel )

10:38:13 12.04.2021

On time = (42 short pulses x 260usec/short pulse) + (10 long pulses x 510usec/long pulse) = 16.02msec

Duty Cycle Factor = 20 log (m) =-15.91dB

(100msec)
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Test Details

Manufacturer Chamberlain Group, Inc.
Model G893LM
SIN Continuous
Mode Periodic Transmission
Carrier Frequency 310MHz
Parameters Short Pulse = 260usec
Notes None

MultiView ¢ I Receiver ] Spectrum @1

Ref Level 107.00 dBuv & RBW 1 MHz 5GL

& Att 10dB & SWT 10 ms & VBW 3 MHz Frequency 310.0000000 MHz
Input 142 PS On Notch Off

JBCID:

1 Zero Span e 1R
D1[1] -68.30 dB
100 depy ! 260.00 ps
M1[1] 97.74 dBp¥
7.24000 ms

90 depy

60 depy

TRG 79.000 dBpW

70 depy

&0 depy

50 dBpy

40 depy

a0 depy — R

20 depy —_ — SEEEN — ! I N LN || W A

10 dBpy —_— i . —
CF 310.0 MHz 1001 pts

T q : i
T T Ready  AMNNANNR @ 20202 (Cmeiecedl

10:46:50 12.04.2021
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Test Details

Manufacturer Chamberlain Group, Inc.
Model G893LM
SIN Continuous
Mode Periodic Transmission
Carrier Frequency 310MHz
Parameters Long Pulse = 510usec
Notes None

MultiView ¢ I Receiver ] Spectrum @1

Ref Level 107.00 dBuv & RBW 1 MHz 5GL

& Att 10dB & SWT 15 ms = VBW 3 MHz Frequency 310.0000000 MHz
Input 142 PS On Notch Off

JBCID:

1 Zero Span

Dl[lﬁ

100 dBpy

510.0 ps
3 M1[1] 9748 dBpV
10.4700 ms

90 depy

a0 depy ———|

TRG 79.000 dBpW

70 depy

60 depy

50 dBpy

40 depy

o+t 18 1% 14 & L% LB IR .4 |4l % % @1 14 .4 L @& -8 8 %} . B L& Rl .4 4

A, S| NN NN N WS SN SN LGN N SN S S S S S SN S S N E—

1Ry & & & % 2§ & £ § & 2 ¥ ¥ = S . = ¥ B

CF 31(WM@ 1001 pt_i — — —  _____1.5ms/
1 | avorted  NNNNNNNR W URO LRSRSEl

10:50:01 12.04.2021
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Test Details

Manufacturer Chamberlain Group, Inc.
Model G893LM
SIN Continuous
Mode Periodic Transmission
Carrier Frequency 310MHz
Parameters 100msec
Notes None

MultiView ¢ I Receiver ] Spectrum @l

Ref Level 107.00 dBpuv @ RBW 1 MHz SGL
& Att 10dB & SWT 100 ms & ¥BW 3 MHz Frequency 310.0000000 MHz
Input 142 PS On Notch Off

JBCID:

1 Zero Span o 14

Dl[lﬁ -65.98 dB

100 depy el ‘ 510.0 ps
b MI1[1] 96.99 dBpY

10,4700 ms

90 depy

BUIBY e TRG 79.000 dBpv

70 dBpy

&0 ey

50 By

40 depy L ARRAR 6 RR 0 1aie RARE B A ALY SR O8 Md BE WOGAd HE LA AEAE |

aifdepia ARG R BRI R A LR 8 ISLIRRS RUREL RA 831 LIEEN BA BE B 1 ULRLTL N e T OO0 NPT FUSPOUI ol VSN I (Y 0 AT )

anfarred UL RIRRALL] RALER @ H1CTE 11D WA AR REI T

{150t 351 L VAL S fl LS L L
CF 310.0 MHE 1001 pt_"sr 10.0 ms
1 [ Reany  ANANNAN e 0RO (RN

10:52:30 12.04.2021
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Test Details

Manufacturer Chamberlain Group, Inc.
Model G893LM
SIN Continuous
Mode Periodic Transmission
Carrier Frequency 310MHz
Parameters Duty Cycle
Notes None

MultiView ¢ I Receiver ] Spectrum @l

Ref Level 107.00 dBuv & RBW 1 MHz 5GL

& Att 10dB & SWT 33 ms & VBW 3 MHz Frequency 310.0000000 MHz
Input 142 PS On Notch Off

JBCID: .
1 Zero Span o TAP Clrw

100 dBpy

90 depy

B0 dBpY —FTRG 79.000 dBpv

70 depy

&0 depy

50 dBpy =

40 depy a

apfatf 8 L LU R LG R I L 8 818 F 8B 8.8t L@ g4 Lt Juk LW el g iy inyR o4 RdE L . R

dipryMEEETESE IS S S EESE SHETEIEEE WEiE ESEE I W& SISl S5 @I IESEEEES WEmE il E .

10 B — —— e — — e ——— e — \:———— EEE SEHEE IS EEE SN I SN IEEEESEE NEIE SRR N

ot -
) N )
10:59:43 12.04.2021

On time = (40 short pulses x 260usec/short pulse) + (11 long pulses x 510usec/long pulse) = 16.01msec

Duty Cycle Factor = 20 log (M) =-15.91dB

(100msec)
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Test Details

Manufacturer Chamberlain Group, Inc.
Model G893LM
SIN Continuous
Mode Periodic Transmission
Carrier Frequency 315MHz
Parameters Short Pulse = 260usec
Notes None

MultiView ¢ I Receiver ] Spectrum @1

Ref Level 107.00 dBpuv & RBW 1 MHz SGL
@ Att 10dE & SWT 10 ms & VBW 3 MHz
Input 142 PS On Notch Off
TRG:VID
1 Zero Span

Frequency 315.0000000 MHz

Dl[lﬁ

M1[1] 40.80 dBpV
7.23000 ms

100 depv Y 260.00 ps

90 depy

60 depy

TRG 79.000 dBpW

70 depy

&0 depy

50 dBpy

40 depy X

30 depy —

20 depy  — — —— ——— _ e

10 dEpY

CF 315.0 MHz
—

1001 pts

1.0 ms/ |

J

-f
)

11:02:39 12.04.2021

Ready

s 12.04.2021
o0 202 (R
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Test Details

Manufacturer Chamberlain Group, Inc.
Model G893LM
SIN Continuous
Mode Periodic Transmission
Carrier Frequency 315MHz
Parameters Long Pulse = 520usec
Notes None

MultiView ¢ I Receiver ] Spectrum @l

Ref Level 107.00 dBpuv & RBW 1 MHz SGL

& Att 10dB & SWT Z0 ms & VBW 3 MHz Frequency 315.0000000 MHz
Input 142 PS On Notch Off

TRG:VID

T7ero Span

100 depy . . 11 1 r1 [ WBPELTELTI] | | 520.0 ps.

M1[1]] 102.09 dBpY
10,4600 ms
o0 depy

|80 dBpY ——————1p: 75 000 depy

70 depy

&0 depy

50 dBpy

40 dejy

B0 By . b -— - R e

,_A
=}
o
@

e
<

|
|

CF 315.0 MHE — ﬁO_l_Dt_S'r
T T Ready  NENNNNNR  we 12007071 (ieiieel ]

11:05:57 12.04.2021
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Test Details
Manufacturer Chamberlain Group, Inc.
Model G893LM
SIN Continuous
Mode Periodic Transmission
Carrier Frequency 315MHz
Parameters Duty Cycle
Notes None

MultiView I Receiver

JBCID:
1 Zero Span

100 dBpy

Ref Level 107.00 dBpuv
& Att 10 dB & SWT 100 ms & VBW 3 MHz
Input 1 AC

] Spectrum @l

& RBW 1 MHz SGL

On  Notch Off

Frequency 315.0000000 MHz

% 520.0 ps

MI1[1] 101.94 dBp¥Y
10,4600 ms

90 depy

B0 By HHH

—LTRG 79.000 dBpY

70 dBpy

&0 ey

50 dBpy

CF315.0MHz
—

A0 B e

20 BN - e e e

10 AR e e

o s LU LU AL 1 LR

1001 pts

1L g

~ " 10.0 ms/

i

11:06:38 12.04.2021

J Ready

™ 12.04.2021
11:06:37
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