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1.0 GENERAL-Product Description

1.1 Equipment Description

The equipment under test is a universal MC100 keyfob push button transmitter used with various
brand garage door operators. The transmitter uses 310MHz, 315MHz, 318MHz, 372.5MHz, and
390MHz. It is user programmable for use with specific garage door operators.

1.2 Device Configuration During Test

1.2.1 Equipment Used During Test:
Use Product Type Manufacturer Model Comments
EUT | Periodic Transmitter | Chamberlain Group Inc. MC100 Mode 1,3,5,6,7,8,9 Sample: SMP50410
Mode 2, 4 Sample: SMP50465

Note: EUT - Equipment Under Test, AE - Auxiliary/Associated Equipment, or SIM - Simulator (Not Subjected to Test)

1.2.2 Input/Output Ports:
Port # Name Typer | Cable Cable Comments
Max. >3m | Shielded
(Y/N) (Y/IN)
0 Enclosure N/E — — None
Note:
IAC = AC Power Port DC = DC Power Port N/E = Non-Electrical
1/0 = Signal Input or Output Port (Not Involved in Process Control)
TP = Telecommunication Ports
1.2.3 Power Interface:
Mode Voltage Current | Power | Frequency | Phases Comments
# V) (A) (W) (DC/AC-Hz) #)
/Rated
1 3 - - dc - Battery Operated

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
EMC Report 2012-87-EM-F0042
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1.3 EUT Configurations

Mode #

Description

1

EUT with fresh batteries set to transmit. Initial measurements of the fundamental were
conducted with the transmitter in X-Axis, Y-Axis and Z-Axis. Worst case axis found was the
X-AXis.

1.4 EUT Operation Modes

Mode # Description
1 EUT transmitting per specific modes
1.5 Rational for EUT Configuration
Mode # Description
1 Below is a list of possible modes. Each mode may have different output power and duty

cycle. In some cases if frequency was the same (mode 8 and mode 1), peak levels were
measured with device set to mode 8 but duty cycle was applied from specific mode. This
resulted in worst case condition measurements.

Mode # Frequency MHz

1 315

390

318

390

315

390

310

310, 315, 390

O[N] |WIN

372.5

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
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20 Summary

The tests listed in the Summary of Testing section of this report have been performed and the results recorded by UL
LLC in accordance with the procedures stated in each test requirement and specification. The applicant determined
the list of tests performed were applicable to the Equipment Under Test. As a result, the subject product has been
verified to comply or not comply as noted in the Summary of Testing with each test specification. The test results

relate only to the items tested.

2.1 Deviations from standard test methods

Page 7 of 197

| None

2.2 Device Modifications Necessary for Compliance

| None

2.3 Reference Standards

Standard Number Standard Name

Standard Date

FCC Part 15,
Subpart C, 15.231 Devices

Code of Federal Regulations, Part 15, Radio Frequency 2015

RSS-210 License — exempt Radio Apparatus (All Frequency Bands): Issue 8
Category | Equipment
ANSI C63.10 American National Standard for Testing Unlicensed Wireless 2009
Devices
2.4 Results Summary

Requirement — Test

Result (Compliant / Non-Compliant)*

Line Conducted Emissions

N/A — EUT is battery operated only

Occupied Bandwidth Compliant
Cease Operation Compliant
Pulse Train and Duty Cycle Compliant
Fundamental Frequency & Spurious Radiated Emissions* Compliant

Test Engineer: Reviewer:

Bl & 7

Bartlomiej Mucha(Ext.41216)
Staff Engineer
UL Verification Services - EMC

- P
Z ol

Michael Ferrer
Program Manager
UL Verification Services - EMC

Any information and documentation involving UL Mark services are provided on behalf of UL LLC (UL) or any

authorized licensee of UL.

3.0 Calibration of Equipment Used for Measurement

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
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All test equipment and test accessories are calibrated on a regular basis. The maximum time between
calibrations is one year or the manufacturers’ recommendation, whichever is less.

All test equipment calibrations are traceable to the National Institute of Standards and Technology (NIST);
therefore, all test data recorded in this report is traceable to NIST.

4.0 EMISSIONS TEST RESULTS

The emissions tests were performed according to following regulations:

FCC 47 CFR Part 15 — Intentional Radiators

IC RSS-210 and RSS-Gen License - exempt Radio Apparatus

Unless specified otherwise in the individual Methods, the tests shall be conducted under the following ambient
conditions. Confirmation of these conditions shall be verified at the time the test is conducted.

Ambient 225 +25 Relative 45 + 16 Barometric 950 + 150

Temperature, °C Humidity, % Pressure, mBar

Sample Calculations
Radiated Field Strength and Conducted Emissions data contained within this report is calculated on the following
basis:
Field Strength (dBuV/m) = Meter Reading (dBuV) + AF (dB/m) + (-Gain (dB)) + Cable Loss (dB)
Conducted Voltage (dBuV) = Meter Reading (dBuV) + Cable Loss (dB) + LISN IL (dB)
Conducted Current (dBuA) = Meter Reading (dBuV) + Cable Loss (dB) - Transducer Factor (dBohms)

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
EMC Report 2012-87-EM-F0042
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4.1 Mode#1 Test Data

Chamberlain Group Inc.

4.1.1 Test Conditions and Results — Occupied Bandwidth

Page 9 of 197

Test
Description

standard.

Measurements were made in the laboratory environment. A Dipole (or equivalent) antenna
tuned to the transmit frequency was attached to the input of a spectrum analyzer. The device
was operated and the spectrum analyzer resolution bandwidth set per the appropriate

Basic Standard

47 CFR Part 15.231(c)

Occupied Bandwidth Limits

0.25% of Center Frequency (315MHz: 787.50kHz)

Table 1 Occupied Bandwidth Configuration Settings

Power Interface Mode #

EUT Configurations Mode #

EUT Operation Mode #

1

1

1

Supplementary information: None

Table 2 Occupied Bandwidth Spectrum Analyzer Settings

Resolution Bandwidth

Occupied Bandwidth Requirements

dBc

% PWR

10kHz

-20

99

Supplementary information: None

Table 3 Occupied Bandwidth Test Result Summary

Center Frequency

20dB BW Measured (kHz)

99% BW Measured (kHz)

315MHz

17.44

38.408

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
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Figure 1 — Bandwidth Graph 315MHz — 20dB

Agilent Spectrum Analyzer - Dccupied BW
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L RF S0GQ D SEMSE:INT M ALIGN SUTO/MORF | 02:42:02 A ;2015
VBW 9.1000 kHz Center Freq: 315.000000 MHz Radio Std: None TracelDetector
—»— Trig: Free Run Avg|Held: 100/100
#IFGain:Low #Atten: 0 dB Radio Device: BTS
Mkr1 390.016 MHz
10dB/div Ref -10.00 dBm -—-dBm
ILog
e Clear Write
-30.0
-40.0
s Average
-B0.0
=700
-60.0 Max Hold
-90.0
=100
Min Hold
Center 315 MHz Span 300 kHz
Res BW 2.7 kHz #VBW 9.1 kHz Sweep 39.07 ms
Occupied Bandwidth Total Power -27.7 dBm Detector
42.431 kHz Auto Man
Transmit Freq Error 10.040 kHz OBW Power 99.00 %
x dB Bandwidth 17.44 kHz x dB -20.00 dB

MSG

|STATUS ‘
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Figure 2 — Bandwidth Graph 315MHz — 99%

Agilent Spectrum Analyzer - Dccupied BW
L RF S0G D SEMSE:INT

A\ ALIGN AUTCO/NORF [ 09:43:37 AM
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, 2015

B Center Freq: 315.000000 MHz Radio Std: None Trace/Detector
—»— Trig: Free Run Avg|Held: 100/100
#IFGain:Low #Atten: 0 dB Radio Device: BTS
Mkr1 315.012 MHz
10dBidiv  Ref -10.00 dBm -30.450 dBm
ILog
e o Clear Write
=300
-40.0
s Average
-B0.0
-Fon
-60.0 Max Hold
-a0.0
-100
Min Hold
Center 315 MHz Span 300 kHz
Res BW 2.7 kHz #VBW 9.1 kHz Sweep 123.5 ms
. : R Detector
Occupied Bandwidth Total Power 27.2 dBm Sample >
38.408 kHz Auto Man
Transmit Freq Error 11.132 kHz OBW Power 99.00 %
x dB Bandwidth 21.30 kHz x dB -20.00 dB

MSG

|STATUS ‘
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4.1.2 Test Conditions and Results — Cease Operation

Page 12 of 197

Test
Description

span at the fundamental frequency.

Measurements were made in the laboratory environment. A Dipole (or equivalent) antenna
tuned to the transmit frequency was attached to the input of a spectrum analyzer. The device
was operated and the transmission time measured with the spectrum analyzer set to zero

Basic Standard

47 CFR Part 15.231(a)

Cease Operation Limits

The transmissions shall stop within 5 seconds of either a button being released or if automatically
controlled transmissions shall be stopped 5 seconds after transmissions begin.

Table 4 Cease Operation Configuration Settings

Power Interface Mode # EUT Configurations Mode #

EUT Operation Mode #

1 1

1

Supplementary information: None

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
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Figure 3 Cease Operation Graph 315MHz

Agilent Spectrum Analyzer - Swept SA
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RF S0G  DC SEMSE:INT A\ALIGN AUTCOJNORF [ 04:23:07 PM , 2015

TRACE
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L
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TRIG LWL
-40.0
Delt
-50.0
-60.0
Fixed
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o
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-0
More
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|MSG| |STATUS‘
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4.1.3 Test Conditions and Results — Pulse Train

Test Measurements were made in the laboratory environment. A Dipole (or equivalent) antenna
Description [tuned to the transmit frequency was attached to the input of a spectrum analyzer. The pulse
train was measured with the spectrum analyzer set to zero span at the fundamental frequency.

Basic Standard FCC Part 15 Subpart A, 15.35

Pulse Train Limits

There are no limits for this test. This data is used to calculate the averaging correction factor that is applied
to the measured peak radiated emissions results.

Table 5 Pulse Train Configuration Settings

Power Interface Mode # EUT Configurations Mode # EUT Operation Mode #

1 1 1

Supplementary information: None

Table 6 Pulse Train Calculation

Total Transmission DC Correction Factor (dB)

i period or 100ms .
X Total TX time whichever is lesser 201lo PulseWidth
Frequency —Period

315MHz 0.1178+0.00343+0.3173+46x0.200)H30x0.3996) = 100mS -13.300B
2162mS

Worst Case Duty Cycle: Worst case duty cycle was calculated over 100mS including the tuning pulses. The manufacturer
declared duty cycle as -12.36dB, measured duty cycle is used for all radiated emissions data.

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
EMC Report 2012-87-EM-F0042



Order#: 10878508 Page

Model Number: MC100
Client Name: Chamberlain Group Inc.

Figure 4 Pulse Train Graphs for 315MHz
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Agilent Spectrum Analyzer - Swept SA
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Agilent Spectrum Analyzer - Swept SA
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Agilent Spectrum Analyzer - Swept SA
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Agilent Spectrum Analyzer - Swept SA
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Fixed
-ron
-80.0 o
-90.0
00 f—— SRS I L T Properliesb
~110 M. e L
More
Center 315.000000 MHz Span 0 Hz 1of2
Res BW 1.0 MHz #VBW 8.0 MHz Sweep 2.000 ms {10001 pts)
|MSG| |STATUS‘
Pulse Duration: Short Pulse 0.200mS
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Agilent Spectrum Analyzer - Swept SA
L RF S0G Do SEMSE:IMT M ALTGN AUTOMORF | 10:03:46 AM 1l 23, 2015
|I\—flarker 2 A 399.610 ps Trig Delay: 30.00 ms  #Avg Type: Log-Pwr TRACE 3456 Marker
FHO: Wide == Trig: Video TYRE [\
IFGainHigh ~ #Atten:0 dB P EEEEEL select Marker
AMKr2 399.6 ps 2"
10,gBrdiv_Ref -20.00 dBm -62.08 dB
-30.0 A Normal
TRIZLWE
-40.0
Delt
-50.0
-R00
Fixed
-ron
-80.0
o]
-90.0 -
T
2100 —— SAENI EENAEE E o Properliesb
110 I LR |l
More
Center 315.000000 MHz Span 0 Hz 1of2
Res BW 1.0 MHz #VBW 8.0 MHz Sweep 2.000 ms {10001 pts)
|MSG| |STATUS‘
Pulse Duration: Short Pulse Long Pulse 0.3996mS
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Agilent Spectrum Analyzer - Swept SA

M L RF S0 DC SEMSE:TMT A ALIGN AUTO/MORF [ 09:49:23 AM ul23, 2015 )
lﬁdeo Trig Level -31.70 dBm Trig Delay: 18.00 ms #Avg Type: Log-Pwr TRACE|] 22456 Video Setup
PNO: Wide —— Trig: Video TPE [ Wity
IFGain:High ~ #Atten: 0 dB PR EREERE Trigger Level
AMKr2 250.5 us -31.70 dBm
10 dBjdiv Ref -20.00 dBm -63.68 dB
Log
Trig Slope
=300 TR TE m Neg
-40.0 .
Trig Delay|
18.00 ms
-50.0 On Off

-70.0

-60.0

-80.0

IO O 1 g

-100

-110

Center 315.000000 MHz Span 0 Hz
Res BW 1.0 MHz #VBW 8.0 MHz Sweep 50.00 ms (10001 pts)
|M5G| |STATUS‘

Number of Pulses: 46 Short, 30 Long & Tuning Pulses

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
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4.1.4 Test Conditions and Results — RADIATED EMISSIONS Fundamental and Spurious

Test Measurements were made in a 10-meter semi-anechoic chamber that complies to CISPR
Description | 16/ANSI C63.10:2009. Preliminary (peak) measurements were performed at an antenna to
EUT separation distance of 3-meter as noted. The EUT was rotated 360° about its azimuth
with the receive antenna located at various heights in both horizontal and vertical polarities.
Final measurements (quasi-peak or average as noted) were then performed by rotating the
EUT 360° and adjusting the receive antenna height from 1 to 4-meters. All frequencies were
investigated in both horizontal and vertical antenna polarity, where applicable.

Basic Standard 47 CFR Part 15 subpart C, and RSS-210
UL LPG 80-EM-S0029

Frequency range Measurement Point
Fully configureq sample scanned 30MHz - 1GHz 3 meter distance
over the following frequency range 1GHz — 4GHz 3 meter distance

Out of band spurious emissions limit

Limit (dBp\V/m)

Frequency (MHz)

Quasi-Peak Peak
30 -88 40.00 NA
88 - 216 43.52 NA
216 - 960 46.02 NA
960 - 1000 54 NA
Above 1000 (FCC) NA 54 (at 3-meter)

Fundamental Frequency Limits and Non-restricted band Harmonic Limits

Limit (dBuV/m) @ 3m distance

All harmonics except those in restricted bands must be attenuated by

Frequency (MHz) 20dB or more

Average - Fundamental Peak - Fundamental

315 75.62 95.62

Supplementary information: See section 4.1.3 for duty cycle information.

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
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Figure 5 Radiated Emissions Graph (Below 1GHz)

18H

UL EMC Test System B oJul 2815 15609, 55
i i : Pl ERodiated Emissions

Chamberlain
VlKeyfob mode 8 5

Fundamentals affd Hormonics

9B

: : ' ' : [ : Battery i
[ S— bbb | Redl=Hor. Ggn=Uekl
H H H H H H H 'H E
i
70 '

m
&

"
2
< g ios |
» OB ICFR =y PERE e O e S B R T T T T M1 IR gl
0 I | | e
0 ol ;

(o]
=

M
=

Frequency (MHzJ

Rorge (HHz) RELAVEM Ref/iittn  Det/Pvy Hode Sueep e #ups/M Range (HHz) FEUABH Ref/fttn  Det/fvg Hode Suesp Pts  45ups/Mode  Po
|:38-268 |28 (-6aB0/ 1M 9278 PEMK/LogPur—iden  MmsecCfuta) 4B NARH | 3:298-1H0@ 126k (-6cB11H 928 PEAK/ LogPur-Uiden 1 BmsecCiuta) BB HAZH ?
2:38-788 |28 -G/ B2/R FEAK/LogPurliden  msecCfuto) 48R NAEH | 4:790-1B08 126k 0-6eB1 M 028 FEAK/ Logfur-Yiden 1 0nsecCiuta) BEA1 MARH ?
RE 38-10E8 MHz 18m MecsDist with 3m Limits ESCI.TST # FRev 9.5 B3 Jun 2815

Above scan is for mode #8. Mode #8 uses the same frequencies as mode #1 with few additional
ones. The drive level for mode #8 is higher then drive for mode #1 therefore conducting a scan
with mode #8 was considered as worst case.

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
EMC Report 2012-87-EM-F0042



Order#: 10878508 Page 24 of 197
Model Number: MC100
Client Name: Chamberlain Group Inc.
Figure 6 Radiated Emissions Graph (Above 1GHz)
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Above scan is for mode #8. Mode #8 uses the same frequencies as mode #1 with few additional
ones. The drive level for mode #8 is higher then drive for mode #1 therefore conducting a scan

Rev 9.5 B3 Jun 2815

with mode #8 was considered as worst case.
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Table 7 - Radiated Emissions Data Points 315MHz — Below 1GHz

Av erage

Test Meter Antenna [Path Peak DC Level Peak Peak Average |Average

Frequency [Reading Factor |Factor |Level Factor |with DC |Limit Margin | Limit Margin  |Azimuth |Height

(MHz) (dBuV) |Detector [dB/m dB dBuV/m |dB dBuV/m |[dBuV/m |dB dBuV/m |[dB [Degs] |[cm] Polarity [Notes
315.013 61|Pk 14.3 8 83.3] -12.36 70.94 95.62| -12.32 75.62 -4.68 27 100[H 1
315.0153 40.1|Pk 14.3 8 62.4 -12.36 50.04 95.62| -33.22 75.62| -25.58 112 102|V 1
315.016 55.31(Pk 14.3 8| 77.61| -12.36 65.25 95.62| -18.01 75.62| -10.37 224 238(H 2
315.013 58.23(Pk 14.3 8| 80.53| -12.36 68.17 95.62| -15.09 75.62 -7.45 301 192|V 2
315.015 54.88(Pk 14.3 8| 77.18| -12.36 64.82 95.62| -18.44 75.62 -10.8 227 231[H 3
315.016 58.65(Pk 14.3 8| 80.95| -12.36 68.59 95.62| -14.67 75.62 -7.03 313 189V 3
630.034| 11.87|Pk 20.7 9.2 41.77| -12.36 29.41 66.02| -24.25 46.02| -16.61 318 139|H 1
630.0175 6.25(Pk 20.7 9.2 36.15| -12.36 23.79 66.02| -29.87 46.02| -22.23 217 103|V 1
630.041 8.25| Pk 20.7 9.2 38.15| -12.36 25.79 66.02| -27.87 46.02| -20.23 351 125|H 2
630.0275 10.94 [Pk 20.7 9.2] 40.84] -12.36 28.48 66.02 -25.18 46.02 -17.54 308 1011V 2
630.039 9.73|Pk 20.7 9.2 39.63| -12.36 27.27 66.02 -26.39 46.02 -18.75 54 154|H 3
630.0185 9.31|Pk 20.7 9.2 39.21| -12.36 26.85 66.02| -26.81 46.02( -19.17 327 191|V 3
945.0499 12.4|Pk 23.9( 105 46.8| -12.36 34.44 66.02| -19.22 46.02| -11.58 69 165|H 1
945.0824 8.22| Pk 239 10.5| 42.62| -12.36 30.26 66.02 -23.4 46.02| -15.76 287 114V 1
945.0399| 12.03|Pk 239 10.5| 46.43| -12.36 34.07 66.02| -19.59 46.02| -11.95 41 125|V 2
945.0624 8.8|Pk 23.9 10.5 43.2| -12.36 30.84 66.02 -22.82 46.02 -15.18 175 324|H 2
945.0529| 11.61|Pk 239| 10.5| 46.01] -12.36 33.65 66.02] -20.01 46.02| -12.37 5 166 |H 3
945.0674| 12.69|Pk 23.9( 10.5| 47.09| -12.36 34.73 66.02| -18.93 46.02( -11.29 76 1221V 3

Notes:

1 - X- Axis (Laying Flat) 315MHz
2 - Z- Axis (Straight Up) 315MHz
3 - Y- Axis (Sideways) 315MHz

Pk - Peak detector

Below 1GHz all measurement data was collected with transmitter set to mode #1 and duty cycle
for mode #1.

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
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Table 8 - Radiated Emissions Data Points 315MHz — Above 1GHz
Test Meter Antenna Path Peak Average Peak Average

Marker Frequency Reading Factor Factor Level DC Level with [Peak Limit |Margin Limit Average |Azimuth Height

No. (GHz) (dBuV) Detector dB/m dB dBuV/m Factor dB|DB dBuV/m |dBuV/m dB dBuV/m Margin dB |[Degs] [cm] Polarity
3 1.26 75.88 | Pk 28.9 -56.21 48.57 -12.36 36.21 74 -25.43 54 -17.79 0-360 100[H
25 1.26 76.59|Pk 28.9 -56.21 49.28 -12.36 36.92 74 -24.72 54 -17.08 0-360 100[V
6 1.575 85.09|Pk 28.2 -54.64 58.65 -12.36 46.29 74 -15.35 54 -7.71 350 179[H
44 1.575 78.46 | Pk 28.2| -54.64 52.02f -12.36 39.66 74 -21.98 54 -14.34 77 254|V
8 1.89 78.94 [Pk 31.3] -53.57 56.67| -12.36 44.31 74 -17.33 54 -9.69 49 123[H
27 1.891 69.81|Pk 31.3] -53.58 47.53] -12.36 35.17 74 -26.47 54 -18.83  0-360 150(V
11 2.205 74.4|Pk 21.8| -52.46 43.74] -12.36 31.38 74 -30.26 54 -22.62| 0-360 150 [H
30 2.205 69.86 | Pk 21.8| -52.46 39.2| -12.36 26.84 74 -34.8 54 -27.16| 0-360 100(V
14 2.5202 81.07|Pk 22.1| -51.82 51.35[ -12.36 38.99 74 -22.65 54 -15.01 33 209|H
33 2.52 76.21|Pk 22.1| -51.82 46.49| -12.36 34.13 74 -27.51 54 -19.87| 0-360 150(V
17 2.835 75.11|Pk 22.3 -50.62 46.79 -12.36 34.43 74 -27.21 54 -19.57 0-360 99|H
36 2.835 66.71|Pk 22.3 -50.62 38.39 -12.36 26.03 74 -35.61 54 -27.97 0-360 100V
20 3.1502 81.97 |Pk 22.9 -50.81 54.06 -12.36 41.7 74 -19.94 54 -12.3 65 127|H
39 3.151 72.5|Pk 22.9 -50.83 44.57 -12.36 32.21 74 -29.43 54 -21.79 0-360 100V
9 2.024 64.39|Pk 21.2 -53.29 32.3 0 - 74 -41.7 54 -21.7 0-360 150|H
45 3.41 69.97 |Pk 23.5 -50.66 42.81 0 - 74 -31.19 54 -11.19 0-360 99|H
46 3.465 74.39|Pk 23.5 -50.99 46.9 0 - 74 -27.1 54 -7.1 0-360 99|H
47 3.721 67.86 | Pk 23.6 -49.9 41.56 0 - 74 -32.44 54 -12.44 0-360 150|H
48 3.781 71.77|Pk 24 -51.46 44.31 0 - 74 -29.69 54 -9.69 0-360 150[H
49 3.876 68.41|Pk 23.9 -51.15 41.16 0 - 74 -32.84 54 -12.84 0-360 150[H
50 3.938 68.86 | Pk 24 -50.95 41.91 0 - 74 -32.09 54 -12.09 0-360 99(H
28 2.023 72.09|Pk 21.2 -53.27 40.02 0 - 74 -33.98 54 -13.98 0-360 150|V

Pk - Peak detector

For above 1GHz all measurement data was collected with transmitter set to mode #8 (higher output power) and duty
cycle from mode #1. Because all emission levels are under the limit it was considered worst case and it was

considered not necessary to re-do measurement with transmitter set to mode #1.

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
EMC Report 2012-87-EM-F0042



Order#: 10878508 Page 27 of 197
Model Number: MC100
Client Name: Chamberlain Group Inc.
4.2 Mode#2 Test Data
4.2.1 Test Conditions and Results — Occupied Bandwidth
Test Measurements were made in the laboratory environment. A Dipole (or equivalent) antenna
Description [tuned to the transmit frequency was attached to the input of a spectrum analyzer. The device

was operated and the spectrum analyzer resolution bandwidth set per the appropriate
standard.

Basic Standard 47 CFR Part 15.231(c)

Occupied Bandwidth Limits

0.25% of Center Frequency (390MHz: 975.00kHz)

Table 9 Occupied Bandwidth Configuration Settings
EUT Configurations Mode #

EUT Operation Mode #
1

Power Interface Mode #
1 1

Supplementary information: None

Table 10 Occupied Bandwidth Spectrum Analyzer Settings
Occupied Bandwidth Requirements
% PWR

Resolution Bandwidth

dBc

-20 99

10kHz

Supplementary information: None

Table 11 Occupied Bandwidth Test Result Summary

Center Frequency 20dB BW Measured (kHz) 99% BW Measured (kHz)

390MHz 24.26 47.916

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
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Figure 7 —20dB Bandwidth Graph

Agilent Spectrum Analyzer - Dccupied BW

Page 28 of 197

L RF S0GQ D SEMSE:INT M ALIGN SUTOMMORF | 02:35:34 F‘ ,.2015
VBW 13.000 kHz [ Center Freq: 390.000000 MHz Radio Std: None TracelDetector
—»— Trig: Free Run Avg|Held: 100/100
HIFGain:Low #Atten: 0 dB Radio Device:BTS
Mkr1 390.01034 MHz
10dBidiv Ref -10.00 dBm -28.911 dBm
ILog
o ¢ Clear Write
-30.0
-40.0
o Average
-60.0
-/0.0
A0 Max Hold
-90.0
-100
Min Hold
Center 390 MHz Span 470 kHz
Res BW 4.3 kHz #VBW 13 kHz Sweep 24.33 ms
Occupied Bandwidth Total Power -26.5 dBm Detector
49.031 kHz puo Man
Transmit Freq Error 10.917 kH=z OBW Power 99.00 %
x dB Bandwidth 24.26 kHz x dB -20.00 dB

MSG

|STATUS ‘
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Figure 8 = 99% Bandwidth Graph

Agilent Spectrum Analyzer - Dccupied BW

Page 29 of 197

L RF S0GQ D SEMSE:INT M ALIGN SUTO/MORF | 02:35:57 F‘ ,.2015
VBW 13.000 kHz [ Center Freq: 390.000000 MHz Radio Std: None TracelDetector
—»— Trig: Free Run Avg|Held: 100/100
HIFGain:Low #Atten: 0 dB Radio Device:BTS
Mkr1 390.01034 MHz
10dBidiv Ref -10.00 dBm -29.467 dBm
ILog
o o Clear Write
-30.0
-40.0
o Average
-60.0
-/0.0
AH00 Max Hold
-90.0
-100
Min Hold
Center 390 MHz Span 470 kHz
Res BW 4.3 kHz #VBW 13 kHz Sweep 76.8 ms
Occupied Bandwidth Total Power -27.2 dBm Ds?::g
47.916 kHz puo Men
Transmit Freq Error 11.290 kH=z OBW Power 99.00 %
x dB Bandwidth 24,13 kHz x dB -20.00 dB

MSG

|STATUS ‘
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4.2.2 Test Conditions and Results — Cease Operation

Page 30 of 197

Test
Description

span at the fundamental frequency.

Measurements were made in the laboratory environment. A Dipole (or equivalent) antenna
tuned to the transmit frequency was attached to the input of a spectrum analyzer. The device
was operated and the transmission time measured with the spectrum analyzer set to zero

Basic Standard

47 CFR Part 15.231(a)

Cease Operation Limits

The transmissions shall stop within 5 seconds of either a button being released or if automatically
controlled transmissions shall be stopped 5 seconds after transmissions begin.

Table 12 Cease Operation Configuration Settings

Power Interface Mode # EUT Configurations Mode #

EUT Operation Mode #

1 1

1

Supplementary information: None

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
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Figure 9 Cease Operation Graph 390MHz

Agilent Spectrum Analyzer - Swept SA

L RF s0¢  DiC SEMSE:INT M ALIGH SUTOMORF | 04:19:48 PM Jul 23, 2015
Marker 1 776.750 ms | #Avg Type: Log-Pwr TRaCE[[ - 345 & Marker
PNO Wide = Trig: Video TYPE |Vl
IFGain:High #Atten: 0 dB R Select Marker
Mkr1 776.7 ms e
10,gBrdly_Ref -20.00 dBm -28.27 dBm
00 Normal
TRIG LWL
-40.0
Delt
-50.0
-B0.0
Fixed
7on
-80.0 o
0.0
-100 Properties»
-1a
More
Center 390.000000 MHz Span 0 Hz 1of2
Res BW 1.0 MHz #VBW 8.0 MHz Sweep 20.00 s (10001 pts)
|MSG| |STATUS‘
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4.2.3 Test Conditions and Results — Pulse Train

Test Measurements were made in the laboratory environment. A Dipole (or equivalent) antenna
Description |tuned to the transmit frequency was attached to the input of a spectrum analyzer. The pulse
train was measured with the spectrum analyzer set to zero span at the fundamental frequency.

Basic Standard FCC Part 15 Subpart A, 15.35

Pulse Train Limits

There are no limits for this test. This data is used to calculate the averaging correction factor that is applied
to the measured peak radiated emissions results.

Table 13 Pulse Train Configuration Settings

Power Interface Mode # EUT Configurations Mode # EUT Operation Mode #

1 1 1

Supplementary information: None

Table 14 Pulse Train Calculation

Total Transmission DC Correction Factor (dB)
> Total TX time period or 100ms PulseWidth
20log ——

E whichever is lesser -
requency Period

390MHz (45x0.1997)+33x0.3997) = 22.68mS 100mS -12.88dB

Worst Case Duty Cycle: Worst case duty cycle was calculated over 100mS including the tuning pulses. The manufacturer
declared duty cycle as -12.36dB, declared duty cycle is used for all radiated emissions data.
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Figure 10 Pulse Train Graphs for 390MHz

Agilent Spectrum Analyzer - Swept SA
: L - RF SD DC SEMSE:INT M ALIGN BUTOMMORFE | 11:48:27 AM Jul 22, 2015
ﬁarker 1 168.300 us | #Avg Type: Log-Pwr TRACE[1 - 3456 Peak Search
: H PRO-East == Trig: Video i ey
IFGain:High ~ #Atten: 0 dB cer|F PRFPF
Mkr1 168.3 ps NextPeak
10 gBraiv__Ref -20.00 dBm -90.84 dBm
00— TRIG LYL Next Pk nght
-400
Next Pk Left
-50.0
600
Marker Delta
700
- 1] ! | ! 1y ' n T - TR |
§0.0 “"I'i Mkr—CF
-800
-100 ‘Iw ‘.|.| ‘ it ‘ || l|\ ||| T I u| i I Il“- || len \||| NN | H | Mkr—RefLvl
10 T [
More
Center 390.000000 MHz Span 0 Hz Tof2
Res BW 8 MHz #VBW 8.0 MHz Sweep 1.000 ms {10001 pts)
|MSG| |STATUS‘
Tuning Pulse #1 duration: 0.1683mS
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Agilent Spectrum Analyzer - Swept SA
L RF S06  DC M ALTGN AUTOMMORE | 11:42:10 AM Jul 22, 2015
|I\—flarker 2 A 2.00000 ps Trig Delay: 18.63 ms  #Avg Type: Log-Pwr TRACE 3456 Peak Search
PNO: Fast —»— Trig: Video TYPE Wik it
IFGain:High cerlP PPPPP
AMKr2 2.000 ps NextPeak
10,gBrdiv_Ref -20.00 dBm -66.18 dB
300 <> TRIG LYL Next Pk Right
-40.0
Next Pk Left
-50.0
-60.0
Marker Delta
-70.0
-g0.o
Mkr—CF
900 ——’
-100 Mkr—RefLvl
-110
More
Center 390.000000 MHz Span 0 Hz 1of2
Res BW 8 MHz #VBW 8.0 MHz Sweep 100.0 ps (10001 pts)
|MSG| |STATUS‘
Tunning #2 Pulse duration:0.002mS
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Agilent Spectrum Analyzer - Swept SA
L RF S06  DC SEMSE:INT M ALTGN AUTOMORE | 0202148 PM Jul 22, 2015
|I\—flarker 2 A 336.666 ps Trig Delay: 18.43 ms  #Avg Type: Log-Pwr TRACE 3456 Marker
PNO: Fast —»— Trig: Video TYPE Wik it
IFGain:High ~ #Atten:0 dB FIPPERET Select Marker
AMKr2 336.7 us 2"
10,gBrdiv_Ref -20.00 dBm -60.62 dB
300 > TRIG LYL Normal
-40.0
Delt
-50.0
-B0.0
Fixed
-70.0
-80.0
o]
-50.0 .
100 1 Properties»
=110
More
Center 390.000000 MHz Span 0 Hz 1of2
Res BW 8 MHz #VBW 8.0 MHz Sweep 1.000 ms (6001 pts)
|MSG| |STATUS‘
Tunning Pulse #3 Duration: 0.3367mS
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Client Name: Chamberlain Group Inc.
Agilent Spectrum Analyzer - Swept SA
L RF S06  DC SEMSE:INT M ALTGN AUTOMMORE | 02025:34 PM Jul 22, 2015
|I\—flarker 2 A 199.667 ps Trig Delay: 30.00 ms  #Avg Type: Log-Pwr TRACE 3456 Marker
PNO: Fast —»— Trig: Video TYPE Wik it
IFGain:High ~ #Atten:0 dB FIPPEEETY Select Marker
AMKr2 199.7 ps 2"
10,gBrdiv_Ref -20.00 dBm -94.78 dB
300 <> TRIGLYL Normal
-40.0
Delt
-50.0
-60.0
Fixed
-70.0
-a0.0 . A o
-80.0 — - =
-100 Properties»
-110
More
Center 390.000000 MHz Span 0 Hz 1of2
Res BW 8 MHz #VBW 8.0 MHz Sweep 2.000 ms (6001 pts)
|MSG| |STATUS‘
Pulse Duration: Short Pulse: 0.1997mS

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
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Client Name: Chamberlain Group Inc.
Agilent Spectrum Analyzer - Swept SA
L RF S0GQ Do SEMSE:INT MALIGN AUTOfNORF | 02:31:28 PM Jul 22, 2015
|I\—flarker 2 A 399.666 ps Trig Delay: 30.00 ms  #Avg Type: Log-Pwr TRACE 3456 Marker
PNO: Fast —»— Trig: Video TYPE Wik it
IFGain:High ~ #Atten: 0 dB FIEEPEETL Select Marker
AMKr2 399.7 us 2"
10,gBrdiv_Ref -20.00 dBm -61.85 dB
300 <> TRIGLYL Normal
-40.0
Delt
-50.0
-60.0
Fixed
-70.0
0.0 — o
50.0 : . - H
-100 Properties»
-110
More
Center 390.000000 MHz Span 0 Hz 1of2
Res BW 8 MHz #VBW 8.0 MHz Sweep 2.000 ms (6001 pts)
|MSG| |STATUS‘

Pulse Duration: Long Pulse 0.3997mS

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
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Model Number: MC100

Client Name: Chamberlain Group Inc.
Agilent Spectrum Analyzer - Swept SA
. L RF S0G D SEMSE:IMT M ALTGN AUTOMMORE | 11;45:33 AM Jul 22, 2015
|§weep Time 50.00 ms Trig Delay: 18.00 ms #Avg Type: Log-Pwr TRACE|| =34 56 Sweepl/Control
PNO: Fast —»—  Trig: Yideo TYPE ‘,;“"F‘.‘"‘";"““;*;*“g -
IFGain:High #Atten: 0 dB DET Sweep Time
50.00 ms
10 dBidiv  Ref -20.00 dBm
Log
300 r (11011 A0 qanaann I annanmnnn [ I _______"_'IFELVL
-40.0
-50.0
-50.0
700
IR
800
-100 Gateb
[Off,LO]
10
Points
10001
Center 390.000000 MHz Span 0 Hz
Res BW 8 MHz #VBW 8.0 MHz Sweep 50.00 ms (10001 pts)
|MSG| |STATUS‘
Number of Pulses: 45 Short, 33 Long

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
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Period scan
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4.2.4 Test Conditions and Results — RADIATED EMISSIONS Fundamental and Spurious

Test Measurements were made in a 10-meter semi-anechoic chamber that complies to CISPR
Description | 16/ANSI C63.10:2009. Preliminary (peak) measurements were performed at an antenna to
EUT separation distance of 3-meter as noted. The EUT was rotated 360° about its azimuth
with the receive antenna located at various heights in both horizontal and vertical polarities.
Final measurements (quasi-peak or average as noted) were then performed by rotating the
EUT 360° and adjusting the receive antenna height from 1 to 4-meters. All frequencies were
investigated in both horizontal and vertical antenna polarity, where applicable.

Basic Standard 47 CFR Part 15 subpart C, and RSS-210
UL LPG 80-EM-S0029

Frequency range Measurement Point
Fully configure_d sample scanned 30MHz — 1GHz 3 meter distance
over the following frequency range 1GHz — 4GHz 3 meter distance

Out of band spurious emissions limit

Limit (dBuV/m)

Frequency (MH2) Quasi-Peak Peak
30-88 40.00 NA
88 - 216 43.52 NA
216 - 960 46.02 NA
960 - 1000 54 NA
Above 1000 (FCC) NA 54 (at 3-meter)

Fundamental Frequency Limits and Non-restricted band Harmonic Limits

Limit (dBuV/m) @ 3m distance

All harmonics except those in restricted bands must be attenuated by

Frequency (MHz) 20dB or more

Average - Fundamental Peak - Fundamental

390 79.24 99.24

Supplementary information: See section 4.2.3 for duty cycle information.

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
EMC Report 2012-87-EM-F0042



Order#: 10878508 Page 41 of 197
Model Number: MC100
Client Name: Chamberlain Group Inc.
Figure 11 Radiated Emissions Graph (Below 1GHz)
1B Jul 2815 15:89:55
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| Fundamentals af Harmonics
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RE 30-1888 MHz {Bm
Above scan is for mode #8. Mode #8 uses the same frequencies as mode #2 with few additional
frequencies. The drive level for mode #8 is higher then drive for mode #2 therefore conducting a
scan with mode #8 was considered as worst case.

MeosDist with 3m Limits ESCI.TST * FRev 9.5 B3 Jun 2815
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Figure 12 Radiated Emissions Graph (Above 1GHz)
| 1BUL EMC Test System 14 Jul 2815 15:37:17
Prel iminory Rodioted Emissions
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RE BOMS 1GHz-4BGHz with 16Hz-4GHz ExtPrefmp 3m disteonce. TST #

Above scan is for mode #8. Mode #8 uses the same frequencies as mode #1 with few additional
ones. The drive level for mode #8 is higher then drive for mode #1 therefore conducting a scan

Rev 9.5 B3 Jun 2815

with mode #8 was considered as worst case.
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Table 15 - Radiated Emissions Data Points below 1GHz
Average
Test Meter Antenna |Path  |Peak DC Level Peak Peak Average |Average
Frequency [Reading Factor |Factor |Level Factor |with DC |Limit Margin  |Limit Margin  |Azimuth |Height
(MHz) (dBuV) |Detector |dB/m dB dBuV/m [dB dBuV/m [dBuV/m |[dB dBuV/m |(dB [Degs] [[cm] |Polarity |Notes
390.0149( 62.51(Pk 16.2 8.4 87.11| -12.36 74.75 99.24| -12.13 79.24 -4.49 312 101|H 1
390.0149( 41.27(Pk 16.2 8.4 65.87| -12.36 53.51 99.24| -33.37 79.24| -25.73 268 108|V 1
390.02| 56.39|Pk 16.2 8.4 80.99| -12.36 68.63 99.24| -18.25 79.24| -10.61 38| 183|H 2
390.016( 61.77|Pk 16.2 8.4 86.37| -12.36 74.01 99.24| -12.87 79.24 -5.23 147] 155V 2
390.018| 56.16|Pk 16.2 8.4 80.76( -12.36 68.4 99.24| -18.48 79.24| -10.84 34 181|H 3
390.017| 62.02|Pk 16.2 8.4 86.62| -12.36 74.26 99.24 -12.62 79.24 -4.98 41 180(H 3
780.024 17.02|Pk 21.8 9.9 48.72 -12.36 36.36 66.02 -17.3 46.02 -9.66 3| 248V 1
780.018 9.71|Pk 21.8 9.9 41.41| -12.36 29.05 66.02| -24.61 46.02| -16.97 308 114|H 1
780.026 8.65| Pk 21.8 9.9 40.35 -12.36 27.99 66.02| -25.67| 46.02| -18.03 309 101|H 2
780.034 14.25(Pk 21.8 9.9 45.95| -12.36 33.59 66.02 -20.07 46.02| -12.43 226 157V 2
780.045 19.32|Pk 21.8 9.9 51.02 -12.36 38.66 66.02 -15|  46.02 -7.36 262 208|V 3
780.02 8.87|Pk 21.8 9.9 40.57| -12.36 28.21 66.02| -25.45| 46.02| -17.81 198| 108(H 3
Notes:
1 - X- Axis (Laying Flat)
2 - Z- Axis (Straight Up)
3 - Y- Axis (Sideways)
Pk - Peak detector

Below 1GHz all measurement data was collected with transmitter set to mode #2 and duty cycle
for mode #2.

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
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Table 16 - Radiated Emissions Data Points above 1GHz

Test Meter Antenna Path Peak Average Peak Average

Marker Frequency Reading Factor Factor Level DC Level with |Peak Limit [Margin Limit Average |Azimuth Height

No. (GHz) (dBuV) Detector dB/m dB dBuV/m Factor dB|DB dBuV/m [dBuV/m dB dBuV/m Margin dB |[Degs] [cm] Polarity
1 1.17 71.9|Pk 28.2| -56.34 43.76 -12.36 314 74 -30.24 54 -22.6| 0-360 100|H
23 1.17 69.11|Pk 28.2| -56.34 40.97 -12.36 28.61 74 -33.03 54 -25.39 0-360 150|V
5 1.56 74.56 | Pk 28.2| -54.85 47.91 -12.36 35.55 74 -26.09 54 -18.45[  0-360 150|H
43 1.56 68.17 [Pk 28.2| -54.85 41.52 -12.36 29.16 74 -32.48 54 -24.84 0-360 150|V
12 2.34 75.69 Pk 21.7| -51.87 45.52 -12.36 33.16 74 -28.48 54 -20.84| 0-360 99(H
31 2.34 71.95|Pk 21.7] -51.87 41.78 -12.36 29.42 74 -32.22 54 -24.58|  0-360 100|V
15 2.73 66.52 Pk 22.1 -51.31 37.31 -12.36 24.95 74 -36.69 54 -29.05( 0-360 99|H
34 2.73 63.34 Pk 22.1 -51.31 34.13 -12.36 21.77 74 -39.87 54 -32.23| 0-360 150|V
19 3.12 76.16 | Pk 22.7] -50.61 48.25 -12.36 35.89 74 -25.75 54 -18.11 0-360 99[H
38 3.12 70.44 [Pk 22.7| -50.61 42,53 -12.36 30.17 74 -31.47 54 -23.83| 0-360 100|V
21 3.51 66.84 [Pk 23.5| -49.96 40.38 -12.36 28.02 74 -33.62 54 -25.98 0-360 99|H
40 3.51 63.76 | Pk 23.5| -49.96 37.3 -12.36 24.94 74 -36.7 54 -29.06 0-360 100|V
22 3.901 70.59 | Pk 23.8] -51.38 43.01 -12.36 30.65 74 -30.99 54 -23.35[ 0-360 150|H
41 3.901 66.02 [Pk 23.8| -51.38 38.44 -12.36 26.08 74 -35.56 54 -27.92 0-360 100|V
9 2.024 64.39 Pk 21.2| -53.29 32.3 0 - 74 -41.7 54 -21.7]  0-360 150|H
45 3.41 69.97 | Pk 23.5| -50.66 42.81 0 - 74 -31.19 54 -11.19  0-360 99[H
46 3.465 74.39|Pk 23.5| -50.99 46.9 0 - 74 -27.1 54 7.1 0-360 99|H
47 3.721 67.86 | Pk 23.6 -49.9 41.56 0 - 74 -32.44 54 -12.44 0-360 150|H
48 3.781 71.77|Pk 24| -51.46 44.31 0 - 74 -29.69 54 -9.69| 0-360 150|H
49 3.876 68.41|Pk 239 -51.15 41.16 0 - 74 -32.84 54 -12.84| 0-360 150|H
50 3.938 68.86 | Pk 24| -50.95 41.91 0 - 74 -32.09 54 -12.09 0-360 99(H
28 2.023 72.09|Pk 21.2| -53.27 40.02 0 - 74 -33.98 54 -13.98 0-360 150|V

Pk - Peak detector

For above 1GHz all measurement data was collected with transmitter set to mode #8 (higher output power) and duty
cycle from mode #2. Because all emission levels are under the limit it was considered worst case and it was
considered not necessary to re-do measurement with transmitter set to mode #2.
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4.3 Mode#3 Test Data
4.3.1 Test Conditions and Results — Occupied Bandwidth
Test Measurements were made in the laboratory environment. A Dipole (or equivalent) antenna
Description [tuned to the transmit frequency was attached to the input of a spectrum analyzer. The device

was operated and the spectrum analyzer resolution bandwidth set per the appropriate
standard.

Basic Standard 47 CFR Part 15.231(c)

Occupied Bandwidth Limits

0.25% of Center Frequency (318MHz: 795kHz)

Table 17 Occupied Bandwidth Configuration Settings

EUT Operation Mode #
1

Power Interface Mode # EUT Configurations Mode #

1 1

Supplementary information: None

Table 18 Occupied Bandwidth Spectrum Analyzer Settings

Resolution Bandwidth Occupied Bandwidth Requirements

dBc % PWR

-20 99

10kHz

Supplementary information: None

Table 19 Occupied Bandwidth Test Result Summary

20dB BW Measured (kHz)
14.7

99% BW Measured (kHz)

Center Frequency
27.18

318MHz

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
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Figure 13 — 20dB Bandwidth Graph 318MHz

Agilent Spectrum Analyzer - Occupied BW

L RF S0G  DC SEMSE:IMT M ALTGN AUTOMMORFE | 012416 PM |.23, 2015
[Center Freq 318.000000 MHz | Center Freq: 318.000000 MHz Radio Std: None TracelDetector
—»_ Trig: Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 0 dB Radio Device: BTS
10 dBidiv Ref -10.00 dBm
JLog
- Clear Write
-30.0
-40.0
s Average|
-60.0
-70.0
-60.0 Max Hold
-90.0
-100
Min Hold
Center 318 MHz Span 300 kHz
Res BW 2.7 kHz #VBW 9.1 kHz Sweep 39.07 ms
Occupied Bandwidth Total Power -27.8 dBm Detector
31.903 kHz Auto Man
Transmit Freq Error 14.665 kHz OBW Power 99.00 %
x dB Bandwidth 14.70 kHz x dB -20.00 dB
msG | ) Alignment Completed |STATUS‘
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Figure 14 — 99% Bandwidth Graph 318MHz
Agilent Spectrum Analyzer - Dccupied BW :
L RF S0GQ D SEMSE:INT M ALIGN SUTO/MORF | 01:25:45 123, 2015
[Center Freq 318.000000 MHz Center Freq: 318.000000 MHz Radio Std: None TracelDetector
—»— Trig: Free Run Avg|Held: 100/100
#IFGain:Low #Atten: 0 dB Radio Device: BTS
10 dBidiv Ref -10.00 dBm
ILog
e Clear Write
-30.0
-40.0
s Average
-B0.0
=700
-60.0 Max Hold
-90.0
=100
Min Hold
Center 318 MHz Span 300 kHz
Res BW 2.7 kHz #VBW 9.1 kHz Sweep 123.5 ms
. . _ Detector
Occupied Bandwidth Total Power 27.4 dBm Sample >
27.180 kHz Auto Man
Transmit Freq Error 14.194 kHz OBW Power 99.00 %
x dB Bandwidth 13.63 kHz x dB -20.00 dB
MSG |STATUS‘
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4.3.2 Test Conditions and Results — Cease Operation

Page 48 of 197

Test
Description

span at the fundamental frequency.

Measurements were made in the laboratory environment. A Dipole (or equivalent) antenna
tuned to the transmit frequency was attached to the input of a spectrum analyzer. The device
was operated and the transmission time measured with the spectrum analyzer set to zero

Basic Standard

47 CFR Part 15.231(a)

Cease Operation Limits

The transmissions shall stop within 5 seconds of either a button being released or if automatically
controlled transmissions shall be stopped 5 seconds after transmissions begin.

Table 20 Cease Operation Configuration Settings

Power Interface Mode # EUT Configurations Mode #

EUT Operation Mode #

1 1

1

Supplementary information: None

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
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Figure 15 Cease Operation Graph 318MHz

Agilent Spectrum Analyzer - Swept SA

L RF S08 DO SEMSE:INT M ALIGH SUTOMORF | 04:21:19 PM Jul 23, 2015
Marker 1 1.18875 s | #Avg Type: Log-Pwr TRaCE[T - 345 & Marker
PO Wide == Trig: Video THPE [Vl AR AR
IFGainligh  #Atten: 0 dB EFPEEERL Select Marker
Mkr1 1.189 s e
10 g8y Ref -20.00 dBm -28.43 dBm
00 . Normal
TRIG LWL
-40.0
Delt
-50.0
-60.0
Fixed
=700
-50.0 o
-a0.0
-1oo Properties»
-1a
More
Center 318.000000 MHz Span 0 Hz 1of2
Res BW 1.0 MHz #VBW 8.0 MHz Sweep 20.00 s (10001 pts)
|M5G| |STATUS‘
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4.3.3 Test Conditions and Results — Pulse Train

Test Measurements were made in the laboratory environment. A Dipole (or equivalent) antenna
Description |tuned to the transmit frequency was attached to the input of a spectrum analyzer. The pulse
train was measured with the spectrum analyzer set to zero span at the fundamental frequency.

Basic Standard FCC Part 15 Subpart A, 15.35

Pulse Train Limits

There are no limits for this test. This data is used to calculate the averaging correction factor that is applied
to the measured peak radiated emissions results.

Table 21 Pulse Train Configuration Settings

Power Interface Mode # EUT Configurations Mode # EUT Operation Mode #

1 1 1

Supplementary information: None

Table 22 Pulse Train Calculation

Total Transmission DC Correction Factor (dB)

i period or 100ms .
TX Total TX time whichever is lesser 201lo PulseWidth
Frequency Period

318MHz 16x0.999mS 15.984mS -15.93dB

Worst Case Duty Cycle: Worst case duty cycle was calculated over 100mS. The manufacturer declared duty cycle as -15.39
and. Declared duty cycle is used for all radiated emissions data.
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Figure 16 Pulse Train Graphs for 310MHz

Agilent Spectrum Analyzer - Swept SA
L RF S0GQ D SEMSE:INT M ALTGN SUTOMMORF | O1:44: 10 PM Jul 23, 2015
|I\—flarker 1 145.950 us | #Avg Type: Log-Pwr TRACE[1 - 3456 Peak Search
PNO: Wide —— Trig: Video THPE | Wil
IFGain:High ~ #Atten: 0 dB cer|F PRFPF
Mkr1 146.0 ps NextPeak
11 g8y __Ref -20.00 dBm -100.78 dBm
iy Next Pk Right
TRIG LWL
-42.0
Next Pk Left
-53.0
-64.0
Marker Delta
-7a.0
-86.0
Mkr—CF
970 . L T ] 0 | | | | il .
-108 e T A MKkr—RefLvl
-119
More
Center 318.000000 MHz Span 0 Hz Tof2
Res BW 1.0 MHz #VBW 8.0 MHz Sweep 500.0 ps (10001 pts)
|MSG| |STATUS‘
Tuning pulse duration: 0.146mS
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Agilent Spectrum Analyzer - Swept SA
L RF S06  DC SEMSE:INT M ALTGN AUTOMORFE | 01:46: 13 PM Jul 23, 2015
|I\—flarker 2 A 3.37000 ps Trig Delay: 6.600 ms  #Avg Type: Log-Pwr TRACE 3456 Marker
FHO: Wide == Trig: Video TYRE [\
IFGain:High ~ #Atten:0 dB FIPPERET Select Marker
AMKr2 3.370 ps 2"
11 dBidiv  Ref -20.00 dBm -21.91 dB
Log
a1 Normal
TRIG LWL
-42.0
Delt
-53.0
-64.0
Fixed
=750
-86.0
o]
-9r.0 T il
-108 Properties»
=119 ’
More
Center 318.000000 MHz Span 0 Hz 1of2
Res BW 1.0 MHz #VBW 8.0 MHz Sweep 100.0 ps (10001 pts)
|MSG| |STATUS‘
Tuning pulse duration: 0.0037mS
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Agilent Spectrum Analyzer - Swept SA
L RF S0GQ Do SEMSE:INT MALIGN AUTOfNORF | 01:47:18 PM Jul 23, 2015
|I\—flarker 2 A 298.900 ps | Trig Delay: 6.600 ms  #Avg Type: Log-Pwr TRACE 3456 Marker
PO Wide =~ Trig: Video TYPE |t
IFGain:High ~ #Atten: 0 dB FIEEPEETL Select Marker
AMKr2 298.9 us 2"
11dBidiv  Ref -20.00 dBm -81.66 dB
Log
a1 Normal
TRIG LWL
-42.0
Delt
-53.0
-64.0
Fixed
-75.0
-06.0 o
-97.0
108 [ = T T T r . Properties»
-118
| More
Center 318.000000 MHz Span 0 Hz 1of2
Res BW 1.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (10001 pts)
|MSG| |STATUS‘
Tuning pulse duration: 0.2989mS

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
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Agilent Spectrum Analyzer - Swept SA
L RF S06  DC SEMSE:INT M ALTGN AUTO/MORE | 02024 18 PM Jul 23, 2015
|I\—flarker 2 A 999.000 ps Trig Delay: 30.00 ms  #Avg Type: Log-Pwr TRACE 3456 Marker
FHO: Wide == Trig: Video TYRE [\
IFGainHigh ~ #Atten: 0 dB FIPPERET Select Marker
AMKr2 999.0 ps 2"
11 dBidiv  Ref -20.00 dBm -71.98 dB
Log
a1 < Normal
TRIG LV
-42.0
Delt
-53.0
-64.0
Fixed
=750
-86.0
o]
97.0 A ——’
-108 Properties»
=119
More
Center 318.000000 MHz Span 0 Hz 1of2
Res BW 1.0 MHz #VBW 8.0 MHz Sweep 10.00 ms (10001 pts)
|MSG| |STATUS‘
Pulse Duration: 0.999mS

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
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Agilent Spectrum Analyzer - Swept SA

. L RF S0G D SEMSE:IMT M ALTGN AUTOMORF 01:43:24 PM Jul 23, 201=

|§weep Time 200.0 ms | #Bvg Type: Log-Pwr TRACE[| > 345 ¢
PNO: Wide Trig: Video T PE [ttt
IFGain:High #Atten: 0 dB oer|F PRPPF

11 dBidiv  Ref -20.00 dBm

Log

-31.0

TRIGLYL,

-42.0

-63.0

-64.0

-750

-B6.0 !

-97.0

-108

-118

Center 313.000000 MHz Span 0 Hz
Res BW 1.0 MHz #VBW 8.0 MHz Sweep 200.0 ms (10001 pts)
|M5G| |STATUS‘

Number of Pulses: 16 Pulses per 100mS

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
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4.3.4 Test Conditions and Results — RADIATED EMISSIONS Fundamental and Spurious

Test Measurements were made in a 10-meter semi-anechoic chamber that complies to CISPR
Description | 16/ANSI C63.10:2009. Preliminary (peak) measurements were performed at an antenna to
EUT separation distance of 3-meter as noted. The EUT was rotated 360° about its azimuth
with the receive antenna located at various heights in both horizontal and vertical polarities.
Final measurements (quasi-peak or average as noted) were then performed by rotating the
EUT 360° and adjusting the receive antenna height from 1 to 4-meters. All frequencies were
investigated in both horizontal and vertical antenna polarity, where applicable.

Basic Standard 47 CFR Part 15 subpart C, and RSS-210
UL LPG 80-EM-S0029

Frequency range Measurement Point
Fully configure_d sample scanned 30MHz — 1GHz 3 meter distance
over the following frequency range 1GHz — 4GHz 3 meter distance

Out of band spurious emissions limit

Limit (dBuV/m)

Frequency (MH2) Quasi-Peak Peak
30-88 40.00 NA
88 - 216 43.52 NA
216 - 960 46.02 NA
960 - 1000 54 NA
Above 1000 (FCC) NA 54 (at 3-meter)

Fundamental Frequency Limits and Non-restricted band Harmonic Limits

Limit (dBuV/m) @ 3m distance

All harmonics except those in restricted bands must be attenuated by

Frequency (MHz) 20dB or more

Average - Fundamental Peak - Fundamental

318 75.80 95.80

Supplementary information: See section 4.3.3 for duty cycle information.

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
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Figure 17 Radiated Emissions Graph (Below 1GHz)
| gp BL_ENMC Test System 18 Jul 2815  15:83:35
: : : : ERadiated Emissions
ap | Chamber lain
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814
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W8 PRk LoPurVideo  Jseclito) MBI NI | 3280100 128CEBIM 028 PE/LogPurVideo  1msectiuta) BAR1  MGEH 2
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Figure 18 Radiated Emissions Graph Above 1GHz

1 1BUL EMC Test System 14 Jul 2815 13:29:33
Prel iminory Rodioted Emissions
: Chomberlain
g T Keyfob mode 3
1 Battery
i FED  Horizonto!l, GREEM:Uertical
OGP
8B e e

47 CFR Part 15 PK, Class B

7 e e

Freguency (GHz)

¥ not soved ¥ Rev 9.5 B3 Jun 2815
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Table 23 - Radiated Emissions Data Points below 1GHz
Average

Test Meter Antenna [Path DC Level Peak Peak |Average |Average

Frequency |Reading Factor |Factor |Level |Factor |with DC [Limit Margin |Limit Margin |Azimuth |Height

(MHz) (dBuV) | Detector |dB/m dB dBuV/m (dB dBuV/m [dBuV/m |dB dBuV/m |[dB [Degs] |[cm] |Polarity |Notes
318.022( 61.37(Pk 14.5 8.1 83.97| -15.39] 68.58 95.8] -11.83 75.8 -7.22 315 101|H 1
318.02 45.47(Pk 14.5 8.1 68.07| -15.39] 52.68 95.8| -27.73 75.8| -23.12 332 71|V 1
636.03 8.16 | Pk 20.8 9.2| 38.16| -15.39| 22.77 66.02| -27.86 46.02| -23.25 79| 101|V 1
636.061 12.46 | Pk 20.8 9.2] 42.46] -15.39 27.07 66.02| -23.56 46.02| -18.95 60 146|H 1
954.051 9.22|Pk 24| 10.4| 43.62| -15.39| 28.23 66.02| -22.4 46.02| -17.79 288 114|V 1
954.052  13.69 [Pk 24| 10.4| 48.09| -15.39 32.7 66.02| -17.93 46.02] -13.32 186 101(H 1
318.02 58.21|Pk 14.5 8.1 80.81| -15.39 65.42 95.8( -14.99 75.8] -10.38 86 200V 2
318.021 54.08|Pk 14.5 8.1 76.68| -15.39 61.29 95.8| -19.12 75.8| -14.51 172 237|H 2
636.042 8.85|Pk 20.8 9.2| 38.85| -15.39] 23.46 66.02| -27.17 46.02| -22.56 101 103V 2
636.033( 11.39(Pk 20.8 9.2] 41.39] -15.39 26 66.02| -24.63 46.02| -20.02 30| 142|H 2
954.059 13.71| Pk 241 10.4] 48.11] -15.39 32.72 66.02] -17.91 46.02 -13.3 324 126|V 2
954.056 8.86 | Pk 24| 10.4| 43.26| -15.39| 27.87 66.02| -22.76 46.02] -18.15 192 151(H 2
318.018 54.61(Pk 14.5 8.1 77.21| -15.39] 61.82 95.8| -18.59 75.8| -13.98 177 245(H 3
318.019 57.87(Pk 14.5 8.1] 80.47| -15.39] 65.08 95.8] -15.33 75.8| -10.72 90| 198(V 3
636.039 8.44|Pk 20.8 9.2] 38.44] -15.39 23.05 66.02| -27.58 46.02| -22.97 111 129|H 3
636.038( 11.86(Pk 20.8 9.2| 41.86| -15.39| 26.47 66.02| -24.16 46.02] -19.55 152 103V 3
954.051 12.8|Pk 241 104 47.2| -15.39| 31.81 66.02| -18.82 46.02| -14.21 241 156(H 3
954.049 12.58 | Pk 241 10.4] 46.98] -15.39 31.59 66.02] -19.04 46.02| -14.43 90 122|V 3

Notes:

1 - X-Axis Program 3, 318MHz

2 - Y-Axis Program 3, 318MHz

3 - Z-Axis Program 3, 318MHz

Pk - Peak detector

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
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Table 24 - Radiated Emissions Data Points above 1GHz
Test Meter Antenna |Path DC Average  |Peak Peak  |Average
|Marker |Frequency |Reading Factor  |Factor |Level Factor  |Level with |Limit Margin |Limit Average |Azimuth |Height
No. (GHz) (dBuV) |Detector |dB/m dB dBuV/m |dB DC dBuV/m|dBuV/m |dB dBuV/m |Margin dB|[Degs] |[cm] Polarity
1 1.272 72.97|Pk 29| -55.86 46.11] -15.39 30.72 74| -27.89 54]  -23.280-360 100[H
2 1.59 86.43|Pk 28.2| -54.49 60.14| -15.39 4475 74| -13.86 54 9.25 27 111[H
3 1.9082 79.8|Pk 31.5] -53.31 57.99] -15.39 42.6 74| -16.01 54 114 93 120[H
4 2225 74.01|Pk 21.8| -52.46 43.35| -15.39 27.96 74| -30.65 54]  -26.04/0-360 100[H
5 2.5441 81.16]Pk 22.2| -51.76 51.6] -15.39 36.21 T4 -224 54( 1779 109 187|H
6 2.862 75.95|Pk 22.4| -50.75 476] -15.39 32.21 74| -264 54  -21.79/0-360 100[H
7 3.1802 80.51|Pk 23.1] -51.01 52.6] -15.39 37.21 74 214 54 -16.79 139 119[H
8 1.272 75.64|Pk 29| -55.86 48.78 -15.39 33.39 74| -25.22 54  -20.61/0-360 150[V
9 1.59 79.04|Pk 28.2| -54.49 52.75] -15.39 37.36 74 -21.25 54|  -16.64 109 150[V
10 1.909 69.09|Pk 31.5] -53.31 47.28 -15.39 31.89 74| -26.72 54  -22.11]0-360 150{V
11 2226 68.67|Pk 21.8| -52.45 38.02] -15.39 2263 74| -35.98 54  -31.37/0-360 9V
12 2544 73.49|Pk 22.2| -51.76 43931 -15.39 28.54 74| -30.07 54|  -25.46/0-360 150[V
13 2.862 65.56|Pk 22.4| -50.75 37211 -15.39 21.82 74| -36.79 54  -32.180-360 99|V
14 3.18 75.21|Pk 23.1| -51.02 47.29] -15.39 31.9 74| -26.71 54 -22.1(0-360 99V
15 3.499 64.75|Pk 23.5| -50.09 38.16] -15.39 2271 74| -35.84 54  -31.23/0-360 150[V
16 3.817 67.37|Pk 24| -51.33 40.04| -15.39 24.65 74| -33.96 54  -29.35/0-360 150[V
17 3.976 65[Pk 24.3] -50.89 3841 -15.39 23.02 74| -35.59 54]  -30.98/0-360 99V
Pk - Peak detector

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
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4.4 Mode#4 Test Data
4.4.1 Test Conditions and Results — Occupied Bandwidth
Test Measurements were made in the laboratory environment. A Dipole (or equivalent) antenna
Description [tuned to the transmit frequency was attached to the input of a spectrum analyzer. The device

was operated and the spectrum analyzer resolution bandwidth set per the appropriate
standard.

Basic Standard 47 CFR Part 15.231(c)

Occupied Bandwidth Limits

0.25% of Center Frequency (390MHz: 975.00kHz)

Table 25 Occupied Bandwidth Configuration Settings

EUT Operation Mode #
1

Power Interface Mode # EUT Configurations Mode #

1 1

Supplementary information: None

Table 26 Occupied Bandwidth Spectrum Analyzer Settings
Occupied Bandwidth Requirements
% PWR

Resolution Bandwidth

dBc

-20 99

10kHz

Supplementary information: None

Table 27 Occupied Bandwidth Test Result Summary

Center Frequency 20dB BW Measured (kHz) 99% BW Measured (kHz)

390MHz 19.99 38.133

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
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Figure 19 — 20dB Bandwidth Graph
Agilent Spectrum Analyzer - Dccupied BW
L RF S0GQ D SEMSE:INT M ALTGN SUTOMMORF | 01:37:42 PM Jul 22, 2015
VBW 11.000 kHz Center Freq: 390.000000 MHz Radio Std: None TracelDetector
—»— Trig: Free Run Avg|Held: 100/100
#IFGain:Low #Atten: 0 dB Radio Device: BTS
Mkr1 390.012 MHz
10dB/div Ref -10.00 dBm -29.314 dBm
ILog
e 0 Clear Write
-30.0
-40.0
s Average
-B0.0
=700 =
-60.0 Max Hold
-90.0
=100
Min Hold
Center 390 MHz Span 375 kHz
Res BW 3.6 kHz #VBW 11 kHz Sweep 27.67 ms
Occupied Bandwidth Total Power -26.2 dBm Detector
34.825 kHz puto Man
Transmit Freq Error 12.166 kHz OBW Power 99.00 %
x dB Bandwidth 19.99 kHz x dB -20.00 dB

MSG

|STATUS ‘

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
EMC Report 2012-87-EM-F0042



Order#: 10878508 Page 64 of 197
Model Number: MC100
Client Name: Chamberlain Group Inc.

Figure 20 — 99% Bandwidth Graph

Agilent Spectrum Analyzer - Dccupied BW

L RF S0q  DC SENSE:INT M ALIGH AUTO/MORF | 013702 P 2, 2015
VBW 11.000 kHz [ Center Freq: 390,000000 MHz Radio Std: None Trace/Detector
—»— Trig:Free Run Avg|Hold: 100100
#IFGain:Low #Atten: 0 dB Radio Device: BTS
Mkr1 390.0105 MHz
10dBidiv Ref -10.00 dBm -29.353 dBm
|Log
e ’ Clear Write
-30.0
-40.0
S Average
-B0.0
-70.0
a0.0 Max Hold
-80.0
-100
Min Hold
Center 390 MHz Span 375 kHz
Res BW 3.6 kHz #VBW 11 kHz Sweep 87.33 ms|
: . B Detector
Occupied Bandwidth Total Power 27.4 dBm Sample>
38.133 kHz Auto Man
Transmit Freq Error 10.626 kHz OBW Power 99.00 %
x dB Bandwidth 19.26 kHz x dB -20.00 dB
M35 ‘STATUS|
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4.4.2 Test Conditions and Results — Cease Operation

Page 65 of 197

Test
Description

span at the fundamental frequency.

Measurements were made in the laboratory environment. A Dipole (or equivalent) antenna
tuned to the transmit frequency was attached to the input of a spectrum analyzer. The device
was operated and the transmission time measured with the spectrum analyzer set to zero

Basic Standard

47 CFR Part 15.231(a)

Cease Operation Limits

The transmissions shall stop within 5 seconds of either a button being released or if automatically
controlled transmissions shall be stopped 5 seconds after transmissions begin.

Table 28 Cease Operation Configuration Settings

Power Interface Mode # EUT Configurations Mode #

EUT Operation Mode #

1 1

1

Supplementary information: None

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
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Figure 21 Cease Operation Graph
Agilent Spectrum Analyzer - Swept SA
L RF S0G DO SEMSE:INT M ALIGN SUTOMMORF | O4:18:01 PM Jul 23, 2015
|I\—flarker 1 756.750 ms | #Avg Type: Log-Pwr TRACE[1 - 3456 Marker
PO Wide == Trig: Yideo TYRE [\
IFGainHigh  #Atten: 0 dB EPPEEEEL select Marker
Mkr1 756.7 ms 1"
10 gBraiv__Ref -20.00 dBm -29.32 dBm
. ’ Normal
TRIG LWL
-40.0
Delt
-50.0
-60.0
Fixed
-70.0
-80.0
(o]
-90.0
-10o Properties»
-110
More
Center 390.000000 MHz Span 0 Hz Tof2
Res BW 1.0 MHz #VBW 8.0 MHz Sweep 20.00 s (10001 pts)
|MSG| |STATUS‘

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
EMC Report 2012-87-EM-F0042



Order#: 10878508 Page 67 of 197
Model Number: MC100
Client Name: Chamberlain Group Inc.

4.4.3 Test Conditions and Results — Pulse Train

Test Measurements were made in the laboratory environment. A Dipole (or equivalent) antenna
Description |tuned to the transmit frequency was attached to the input of a spectrum analyzer. The pulse
train was measured with the spectrum analyzer set to zero span at the fundamental frequency.

Basic Standard FCC Part 15 Subpart A, 15.35

Pulse Train Limits

There are no limits for this test. This data is used to calculate the averaging correction factor that is applied
to the measured peak radiated emissions results.

Table 29 Pulse Train Configuration Settings

Power Interface Mode # EUT Configurations Mode # EUT Operation Mode #

1 1 1

Supplementary information: None

Table 30 Pulse Train Calculation

Total Transmission DC Correction Factor (dB)

i period or 100ms .
TX Total TX time whichever is lesser 2010g PulseWidth
Frequency Period

390MHz (10%0.500)H(6xL.00)+5x1.497) = 18485mS 97.40mS -14.43dB

Worst Case Duty Cycle: Worst case duty cycle was calculated over normal period not including the tuning pulses. The
manufacturer declared duty cycle as -10.17dB, declared duty cycle is used for all radiated emissions data.

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
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Figure 22 Pulse Train Graphs for 310MHz

Page

68 of 197

Agilent Spectrum Analyzer - Swept SA
L RF S0GQ D SEMSE:INT M ALTGN SUTOMMORF | 01:29:32 PM Jul 22, 2015
Marker 1 166.667 ps | #Avg Type: Log-Pwr wact[[- 55| T eak Search
PHO: Fast —»— Trig: Video TPE |kt
IFGain:High #Atten: 0 dB CETP FRPFP
Mkr1 166.7 ps NextPeak
E%gBIdiv Ref -20.00 dBm -84.81 dBm
-30.0 — TRIG LYL Next Pk Right
-40.0
Next Pk Left
-50.0
-60.0
Marker Delta
-70.0
0.0 I1 | { e + 1 [ I
Mkr—CF
-80.0
-100 fi !
“ “ ||‘|||||”|| ||”‘ HH || || | | ‘ Mkr—RefLvl
-110
More
Center 390.000000 MHz Span 0 Hz Tof2
Res BW 8 MHz #VBW 8.0 MHz Sweep 1.000 ms {6001 pts)
|MSG| |STATUS‘

Tuning pulse #1 duration: 0.1667mS
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Agilent Spectrum Analyzer - Swept SA
L RF S06  DC SEMSE:INT MALIGN AUTOfNORF | 01:56:14 PM Jul 22, 2015
|I\—flarker 2 A 1.83333 us Trig Delay: 18.43 ms  #Avg Type: Log-Pwr TRACE 3456 Marker
PNO: Fast —»— Trig: Video TYPE Wik it
IFGain:High ~ #Atten: 0 dB FIPPEEETY Select Marker
AMKr2 1.833 s 2"
10,gBrdiv_Ref -20.00 dBm -56.71 dB
300 <> TRIG LYL Normal
-40.0
Delt
-50.0
-60.0
Fixed
-70.0
-g0.o
’ 0
-80.0
-100 — Properties»
-110
More
Center 390.000000 MHz Span 0 Hz 1of2
Res BW 8 MHz #VBW 8.0 MHz Sweep 20.00 ps (6001 pts)
|MSG| |STATUS‘

Tuning Pulse #2 duration: 0.001833mS
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Agilent Spectrum Analyzer - Swept SA
L RF S06  DC SEMSE:INT MALIGN AUTOfNORF | 01:53:43 PM Jul 22, 2015
|I\—flarker 2 A 336.663 ps Trig Delay: 18.43 ms  #Avg Type: Log-Pwr TRACE 3456 Marker
PNO: Fast —»— Trig: Video TYPE Wik it
IFGain:High ~ #Atten: 0 dB FIPPEEETY Select Marker
AMKr2 336.7 us 2"
10,gBrdiv_Ref -20.00 dBm -61.47 dB
300 <> TRIG LYL Normal
-40.0
Delt
-50.0
-60.0
Fixed
-70.0
-00.0 —H
0
80,0 ’ i
-100 Properties»
-110
More
Center 390.000000 MHz Span 0 Hz 1of2
Res BW 8 MHz #VBW 8.0 MHz Sweep 1.000 ms (6001 pts)

|MSG|

|STATUS ‘

Tuning Pulse #3 duration: 0.3367mS
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Agilent Spectrum Analyzer - Swepk SA

RF SO0w  DC SEMSE:IMT ALIGM ALTO 74719 AM A 2015
ﬂarker 2 A 500.000 us | Trig Delay: 2000 ms  Avg Type: Log-Pwr TRACE 3456 Marker
PHO: Fast —»— Thig: Video TYPE Wy
IFGain:Low Atten: 6 dB per® EHANE Select Marker
AMKr2 500.0 s 2
10 g8iciv__Ref -10.00 dBm -55.81 dB
200 < Norm
TRIG LWL
-30.0
Delt
-40.0
-50.0
Fixed
0.0
700 0 o
-80.0
-90.0 Properties
-100
Mol
Center 390.000000 MHz Span 0 Hz 1of
Res BW 8 MHz VBW 8.0 MHz Sweep 10.00 ms (6001 pts)
‘MSG ‘J/Alignment Completed ‘smms‘

Pulse Duration Short: 0.500mS
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Agilent Spectrum Analyzer - Swept SA
L RF S0GQ Do SEMSE:INT MALIGN AUTOfNORF | 02:11:47 PM Jul 22, 2015
|I\—flarker 2 A 1.00001 ms Trig Delay: 25.00 ms  #Avg Type: Log-Pwr TRACE 3456 Marker
PNO: Fast —»— Trig: Video TYPE Wik it
IFGain:High ~ #Atten: 0 dB FIPPEEETY Select Marker
AMkr2 1.000 ms 2"
10,gBrdiv_Ref -20.00 dBm -53.54 dB
300 <> TRIG LYL Normal
-40.0
Delt
-50.0
-60.0
Fixed
-70.0
800 1 FRET _____—_..._.._._l.... IPURF TN N | 1Y SOV Y 0 1 A SN T71TH A o
-80.0
-100 Properties»
-110
More
Center 390.000000 MHz Span 0 Hz 1of2
Res BW 8 MHz #VBW 8.0 MHz Sweep 10.00 ms (6001 pts)
|MSG| |STATUS‘

Pulse Duration: Medium 1.000mS
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Agilent Spectrum Analyzer - Swept SA
L RF S06  DC SEMSE:INT MALIGN AUTOfNORF | 01:51:41 PM Jul 22, 2015
|I\—flarker 2 1.49679 ms Trig Delay: 25.00 ms  #Avg Type: Log-Pwr TRACE 3456 Marker
PNO: Fast —»— Trig: Video TYPE Wik it
IFGain:High ~ #Atten:0 dB FIPPEEETY Select Marker
AMkr2 1.497 ms 2"
10,gBrdiv_Ref -20.00 dBm -94.46 dB
300 > TRIG LYL Normal
-40.0
Delt
-50.0
-60.0
Fixed
-70.0
0.0 flus i ¥ ’ | WPIY I N R T o
-80.0
-100 Properties»
-110
More
Center 390.000000 MHz Span 0 Hz 1of2
Res BW 8 MHz #VBW 8.0 MHz Sweep 10.00 ms (6001 pts)
|MSG| |STATUS‘

Pulse Duration: Long Pulse 0.1497mS
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Agilent Spectrum Analyzer - Swept SA :
L RF S0  DC SEMSE:INT A ALIGN AUTO/MORFE [ D1:40:57 PM Jul 22, 2015
r Trig Delay: 15.00 ms #Avg Type: Log-Pwr TRACE 2456 Marker
PNO: Fast —»— Trig: Video TPE Wit
IFGain:High ~ #Atten: 0 dB FIPFERERL Select Marker
>
1
10 dBidiv. Ref -20.00 dBm
Log
-30.0 ‘ TRIGLYL Normal
-40.0
Delt
-50.0
-60.0
Fixed
-70.0
50,0 L s | Ldhod bd RLR Wb (4  BOGE LU il Rhe | b0 MuRbd b oyl bl bl WL L Wl Gty By | o
-a0.0
-100 Properties»
-110
More
Center 390.000000 MHz Span 0 Hz 1of2
Res BW 8 MHz #VBW 8.0 MHz Sweep 50.00 ms (6001 pts)
|MSG| |STATUS‘

Number of Pulses: 10 Short, 6 Medium, 5 Long
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Agilent Spectrum Analyzer - Swepk SA .
RF SO0w  DC SEMSE:IMT ALIGM ALTO 5:48:08 AM Aug 03, 2015
Marker 3 A 100.034 ms Avg Type: Log-Pur mace[T 5 o g Marker
PO Fast —— Trig: Video T PE| i
IFGain:Low Atten: 6 dB per|F NI Marker Tab
AMKr3 100.0 msl On C
10 dBidiv  Ref -10.00 dBm -55.34 dB
=200
o t| Marker Count
-30.0 [Off]
-40.0
-50.0 Coup
-60.0 Markel
T00 Msstestier g e il LY LI LI LY W LI U1 W bt bl g _._ WL EATAM TN VR ENINIY | RN TI | (| PR AT I On c
-80.0
-00.0
-100
Center 390.000000 MHz Span 0 Hz
Res BW 8 MHz VBW 8.0 MHz Sweep 200.0 ms (6001 pts)|
T S “ WD FUMCTION W)
1 N t 2220 ms -16.46 dBm
2 M t (A 97.40 ms (A) 0.04 dB
3 A1 t (Al 100.0 ms (A) £5.34 dB
4 All Markers O
5
6
7
8
g Mol
10
11 2 of
12
MEG STATUS
Period scan

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
EMC Report 2012-87-EM-F0042



Order#: 10878508 Page 76 of 197
Model Number: MC100
Client Name: Chamberlain Group Inc.

4.4.4 Test Conditions and Results — RADIATED EMISSIONS Fundamental and Spurious

Test Measurements were made in a 10-meter semi-anechoic chamber that complies to CISPR
Description | 16/ANSI C63.10:2009. Preliminary (peak) measurements were performed at an antenna to
EUT separation distance of 3-meter as noted. The EUT was rotated 360° about its azimuth
with the receive antenna located at various heights in both horizontal and vertical polarities.
Final measurements (quasi-peak or average as noted) were then performed by rotating the
EUT 360° and adjusting the receive antenna height from 1 to 4-meters. All frequencies were
investigated in both horizontal and vertical antenna polarity, where applicable.

Basic Standard 47 CFR Part 15 subpart C, and RSS-210
UL LPG 80-EM-S0029

Frequency range Measurement Point
Fully configureq sample scanned 30MHz - 1GHz 3 meter distance
over the following frequency range 1GHz — 4GHz 3 meter distance

Out of band spurious emissions limit

Limit (dBp\V/m)

Frequency (MHz) Quasi-Peak Peak
30 -88 40.00 NA
88 - 216 43.52 NA
216 - 960 46.02 NA
960 - 1000 54 NA
Above 1000 (FCC) NA 54 (at 3-meter)

Fundamental Frequency Limits and Non-restricted band Harmonic Limits

Limit (dBuV/m) @ 3m distance

All harmonics except those in restricted bands must be attenuated by

Frequency (MHz) 20dB or more

Average - Fundamental Peak - Fundamental

390 79.24 99.24

Supplementary information: See section 4.4.3 for duty cycle information.
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Figure 23 Radiated Emissions Graph (Below 1GHz)
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Above scan is for mode #8. Mode #8 uses the same frequencies as mode #4 with few additional
ones. The drive level for mode #8 is higher then drive for mode #4 therefore conducting a scan
with mode #8 was considered as worst case.
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Figure 24 Radiated Emissions Graph (Above 1GHz)
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Above scan is for mode #8. Mode #8 uses the same frequencies as mode #4 with few additional
ones. The drive level for mode #8 is higher then drive for mode #4 therefore conducting a scan

Rev 9.5 B3 Jun 2815

with mode #8 was considered as worst case.
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Table 31 - Radiated Emissions Data Points Below 1GHz
Average
Test Meter Antenna [Path |Peak DC Level Peak Peak |Average |Average
Frequency |Reading Factor |Factor [Level Factor |with DC |Limit Margin |Limit Margin |Azimuth |Height
(MHz) (dBuV) |Detector |dB/m  |dB dBuV/m (dB dBuV/m |[dBuV/m |dB dBuV/m |dB [Degs] |[cm] |Polarity |[Notes
390.0149| 62.51|Pk 16.2 8.4 87.11(-10.17 76.94| 99.24| -12.13| 79.24 2.3 312 101|H 1
390.0149| 41.27|Pk 16.2 8.4 65.87(-10.17 55.7| 99.24| -33.37| 79.24| -23.54 268 108 |V 1
390.02 56.39| Pk 16.2 8.4 80.99| -10.17 70.82| 99.24| -18.25 79.24 -8.42 38 183[H 2
390.016 61.77|Pk 16.2 8.4 86.37(-10.17 76.2| 99.24| -12.87 79.24| -3.04 147 155|V 2
390.018| 56.16|Pk 16.2 8.4 80.76( -10.17 70.59| 99.24| -18.48 79.24| -8.65 34 181|H 3
390.017 62.02| Pk 16.2 8.4 86.62| -10.17 76.45| 99.24| -12.62 79.24 -2.79 41 180(H 3
780.024 17.02|Pk 21.8 9.9 48.72(-10.17 38.55| 66.02| -17.3| 46.02| -7.47 3 248V 1
780.018 9.71|Pk 21.8 9.9 41.41(-10.17 31.24| 66.02| -24.61 46.02| -14.78 308 114|H 1
780.026 8.65| Pk 21.8 9.9 40.35(-10.17 30.18| 66.02| -25.67| 46.02| -15.84 309 101[H 2
780.034| 14.25(Pk 21.8 9.9 45.95(-10.17 35.78| 66.02| -20.07| 46.02| -10.24 226 157 |V 2
780.045 19.32(Pk 21.8 9.9 51.02| -10.17 40.85| 66.02 -15 46.02 -5.17 262 208|V 3
780.02 8.87|Pk 21.8 9.9 40.57( -10.17 30.4| 66.02| -25.45 46.02 -15.62 198 108|H 3
Notes:
1 - X- Axis (Laying Flat) 315MHz
2 - Z- Axis (Straight Up) 315MHz
3 - Y- Axis (Sideways) 315MHz
Pk - Peak detector

Below 1GHz all measurement data was collected with transmitter set to mode #2 (higher output power) and duty

cycle for mode #4. It was considered as worst case.
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Table 32 - Radiated Emissions Data Points Above 1GHz

Test Meter Antenna Path Peak Average Peak Average

Marker Frequency Reading Factor Factor |Level DC Level with |Peak Limit |Margin Limit Average |Azimuth Height

No. (GHz) (dBuV) Detector  |dB/m dB dBuV/m Factor dB|DB dBuV/m |dBuV/m |dB dBuV/m Margin dB [[Degs] [cm] Polarity
1 1.17 71.9|Pk 28.2 -56.34 43.76 -10.17 33.59 74 -30.24 54 -20.41 0-360 100|H
23 1.17 69.11|Pk 28.2 -56.34 40.97 -10.17 30.8 74 -33.03 54 -23.2 0-360 150|V
5 1.56 74.56 | Pk 28.2 -54.85 47.91 -10.17 37.74 74 -26.09 54 -16.26 0-360 150|H
43 1.56 68.17 | Pk 28.2| -54.85 41.52( -10.17 31.35 74 -32.48 54 -22.65| 0-360 150|V
12 2.34 75.69|Pk 21.7 -51.87 45.52 -10.17 35.35 74 -28.48 54 -18.65 0-360 99|H
31 2.34 71.95|Pk 21.7 -51.87 41.78 -10.17 31.61 74 -32.22 54 -22.39 0-360 100|V
15 2.73 66.52 Pk 221 -51.31 37.31 -10.17 27.14 74 -36.69 54 -26.86 0-360 99|H
34 2.73 63.34| Pk 22.1] -51.31 34.13] -10.17 23.96 74 -39.87 54 -30.04| 0-360 150|V
19 3.12 76.16|Pk 22.7 -50.61 48.25 -10.17 38.08 74 -25.75 54 -15.92 0-360 99|H
38 3.12 70.44|Pk 22.7 -50.61 42.53 -10.17 32.36 74 -31.47 54 -21.64 0-360 100V
21 3.51 66.84 [Pk 23.5 -49.96 40.38 -10.17 30.21 74 -33.62 54 -23.79 0-360 99|H
40 3.51 63.76| Pk 23.5| -49.96 37.3[ -10.17 27.13 74 -36.7 54 -26.87| 0-360 100|V
22 3.901 70.59| Pk 23.8| -51.38 43.01 -10.17 32.84 74 -30.99 54 -21.16]  0-360 150|H
41 3.901 66.02|Pk 23.8 -51.38 38.44 -10.17 28.27 74 -35.56 54 -25.73 0-360 100V
9 2.024 64.39|Pk 21.2 -53.29 32.3 0 - 74 -41.7 54 -21.7 0-360 150|H
45 3.41 69.97 | Pk 23.5 -50.66 42.81 0 74 -31.19 54 -11.19 0-360 99|H
46 3.465 74.39| Pk 23.5| -50.99 46.9 0 74 -27.1 54 -7.1]  0-360 99|H
47 3.721 67.86| Pk 23.6 -49.9 41.56 0 74 -32.44 54 -12.44]  0-360 150|H
48 3.781 71.77|Pk 24 -51.46 44.31 0 74 -29.69 54 -9.69 0-360 150|H
49 3.876 68.41|Pk 23.9 -51.15 41.16 0 74 -32.84 54 -12.84 0-360 150|H
50 3.938 68.86| Pk 24 -50.95 41.91 0 74 -32.09 54 -12.09]  0-360 99|H
28 2.023 72.09|Pk 21.2| -53.27 40.02 0 74 -33.98 54 -13.98] 0-360 150|V

Pk - Peak detector

For above 1GHz all measurement data was collected with transmitter set to mode #8 (higher output power) and duty
cycle from mode #4. Because all emission levels are under the limit it was considered worst case and it was
considered not necessary to re-do measurement with transmitter set to mode #2.
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4.5 Mode#5 Test Data
45.1 Test Conditions and Results — Occupied Bandwidth
Test Measurements were made in the laboratory environment. A Dipole (or equivalent) antenna
Description [tuned to the transmit frequency was attached to the input of a spectrum analyzer. The device

was operated and the spectrum analyzer resolution bandwidth set per the appropriate
standard.

Basic Standard 47 CFR Part 15.231(c)

Occupied Bandwidth Limits

0.25% of Center Frequency (315MHz: 787.50kHz)

Table 33 Occupied Bandwidth Configuration Settings

EUT Operation Mode #
1

Power Interface Mode # EUT Configurations Mode #

1 1

Supplementary information: None

Table 34 Occupied Bandwidth Spectrum Analyzer Settings

Resolution Bandwidth Occupied Bandwidth Requirements

dBc % PWR

-20 99

10kHz

Supplementary information: None

Table 35 Occupied Bandwidth Test Result Summary

20dB BW Measured (kHz)
14.72

99% BW Measured (kHz)

Center Frequency
26.603

315MHz
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Figure 25 —20dB Bandwidth Graph

Page 82 of 197

Agilent Spectrum Analyzer - Dccupied BW

L RF S0GQ D SEMSE:INT M ALTGN SUTOMMORF | 12:53:523 PM Jul 23, 2015
VBW 9.1000 kHz Center Freq: 315.000000 MHz Radio Std: None TracelDetector
—»— Trig: Free Run Avg|Held: 100/100
#IFGain:Low #Atten: 0 dB Radio Device: BTS
10 dBidiv Ref -10.00 dBm
ILog
e Clear Write
-30.0
-40.0
s Average
-B0.0
=700
-60.0 Max Hold
-90.0
=100
Min Hold
Center 315 MHz Span 300 kHz
Res BW 2.7 kHz #VBW 9.1 kHz Sweep 39.07 ms
Occupied Bandwidth Total Power -33.6 dBm Detector
32.572 kHz Auto Man
Transmit Freq Error 10.244 kHz OBW Power 99.00 %
x dB Bandwidth 14.72 kHz x dB -20.00 dB

MSG

|STATUS ‘
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Figure 26 — 99% Bandwidth Graph

Agilent Spectrum Analyzer - Occupied BW -
RF So0G@ Do SEMSE:INT MALIGN AUTOMNORF | 12:54:53 P

L 23, 2015
VBW 9.1000 kHz Center Freq: 315.000000 MHz Radio Std: None TracelDetector
—»_ Trig: Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 0 dB Radio Device: BTS
10 dBidiv Ref -10.00 dBm
JLog
- Clear Write
-30.0
-40.0
s Average
-60.0
-70.0
80.0 Max Hold
-90.0
-100
Min Hold
Center 315 MHz Span 300 kHz
Res BW 2.7 kHz #VBW 9.1 kHz Sweep 123.5 ms
Occupied Bandwidth Total Power -32.4 dBm Dsitrﬁ,f.té’.f
26.603 kHz Auto Man
Transmit Freq Error 9.312 kHz OBW Power 99.00 %
x dB Bandwidth 14.04 kHz x dB -20.00 dB
MSG |STATUS‘
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45.2 Test Conditions and Results — Cease Operation

Page 84 of 197

Test
Description

span at the fundamental frequency.

Measurements were made in the laboratory environment. A Dipole (or equivalent) antenna
tuned to the transmit frequency was attached to the input of a spectrum analyzer. The device
was operated and the transmission time measured with the spectrum analyzer set to zero

Basic Standard

47 CFR Part 15.231(a)

Cease Operation Limits

The transmissions shall stop within 5 seconds of either a button being released or if automatically
controlled transmissions shall be stopped 5 seconds after transmissions begin.

Table 36 Cease Operation Configuration Settings

Power Interface Mode # EUT Configurations Mode #

EUT Operation Mode #

1 1

1

Supplementary information: None
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Figure 27 Cease Operation Graph
Agilent Spectrum Analyzer - Swept SA
L RF S0G DO SEMSE:INT M ALTGN SUTOMMORF | O4:16:51 PM Jul 23, 2015
|I\—flarker 1 756.750 ms | #Avg Type: Log-Pwr TRACE[1 - 3456 Marker
PO Wide == Trig: Yideo TYRE [\
IFGainHigh  #Atten: 0 dB EPPEEEEL select Marker
Mkr1 756.7 ms 1"
10 gBraiv__Ref -20.00 dBm -34.74 dBm
00 _. Normal
TRIG LWL
-40.0
Delt
-50.0
-60.0
Fixed
-70.0
-80.0
(o]
-90.0
-10o Properties»
-110
More
Center 315.000000 MHz Span 0 Hz Tof2
Res BW 1.0 MHz #VBW 8.0 MHz Sweep 20.00 s (10001 pts)
|MSG| |STATUS‘
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4.5.3 Test Conditions and Results — Pulse Train

Test Measurements were made in the laboratory environment. A Dipole (or equivalent) antenna
Description |tuned to the transmit frequency was attached to the input of a spectrum analyzer. The pulse
train was measured with the spectrum analyzer set to zero span at the fundamental frequency.

Basic Standard FCC Part 15 Subpart A, 15.35

Pulse Train Limits

There are no limits for this test. This data is used to calculate the averaging correction factor that is applied
to the measured peak radiated emissions results.

Table 37 Pulse Train Configuration Settings

Power Interface Mode # EUT Configurations Mode # EUT Operation Mode #

1 1 1

Supplementary information: None

Table 38 Pulse Train Calculation

Total Transmission DC Correction Factor (dB)
X Total TX time period or 100ms — (PulseWidth j

E whichever is lesser -
MEGIEEY Period

315MHz (6B.0)+(7x1.0)yHBx15)y+0.1251+0.004+0.312. = 100mS -12.97dB
224411mS

Worst Case Duty Cycle: Worst case duty cycle was calculated over normal 1000mS including the tuning pulses. The
manufacturer declared duty cycle as -10.17dB, declared duty cycle is used for all radiated emissions data.
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Figure 28 Pulse Train Graphs for 315MHz

Agilent Spectrum Analyzer - Swept SA
L RF S0GQ D SEMSE:INT M ALTGN SUTOMMORF | 01:04:58 PM Jul 23, 2015
Marker 1 125.100 ps | #Avg Type: Log-Pwr mece[[ - 5.cp| reakSearch
PNO: Wide —»— Trlg Video THPE | Wil
IFGain:High ~ #Atten: 0 dB Cerf PREFF
Mkr1 125.1 s NextPeak
11 geiiv__Ref -20.00 dBm -95.72 dBm
i Next Pk Right
TRIG LWL
-42.0
Next Pk Left
-53.0
-64.0
Marker Delta
-7a.0
-86.0
’ Mkr—CF
870 FAUIRY AL L& L LI | " 1 ]
108 1 HH Bt (It ) - Mkr—RefLvl
-119
More
Center 315.000000 MHz Span 0 Hz Tof2
Res BW 1.0 MHz #VBW 8.0 MHz Sweep 500.0 ps (10001 pts)
|MSG| |STATUS‘
Tuning pulse #1 duration: 0.1251mS
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Agilent Spectrum Analyzer - Swept SA
L RF S06  DC SEMSE:INT MALIGN AUTOfNORF | 01:07:50PM Jul 23, 2015
|I\—flarker 2 A 4.00000 ps Trig Delay: 18.30 ms  #Avg Type: Log-Pwr TRACE 3456 Peak Search
PNO: Tide ——_ Trig: Video TYPE [\l
IFGain:High  #Atten: 0 dB cer|F PRPRF
AMKr2 4.000 ps NextPeak
11 dBiiv - Ref -20.00 dBm 4.69 dB
Log
iy Next Pk Right
TRIG LWL
-42.0
Next Pk Left
-53.0
-64.0
Marker Delta
-75.0
-06.0
Mkr—CF
57.0 <> .
-108 Mkr—RefLvl
-118
More
Center 315.000000 MHz Span 0 Hz 1of2
Res BW 1.0 MHz #VBW 8.0 MHz Sweep 100.0 ps (10001 pts)
|MSG| |STATUS‘
Tuning pulse #2 duration: 0.004mS

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
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Client Name: Chamberlain Group Inc.
Agilent Spectrum Analyzer - Swept SA
L RF S0GQ Do SEMSE:INT MALIGN AUTOfNORF | 01:10:00PM Jul 23, 2015
|I\—flarker 2 A 312.000 ps Trig Delay: 18.30 ms  #Avg Type: Log-Pwr TRACE 3456 Marker
PO Wide =~ Trig: Video TYPE |t
IFGain:High ~ #Atten: 0 dB FIEEPEET Select Marker
AMKr2 312.0 ps 2"
11 gBrdiv_Ref -20.00 dBm -66.98 dB
a1 Normal
TRIG LWL
-42.0
Delt
-53.0
-64.0
Fixed
-75.0
-06.0 o
-97.0 R .
108 H—— e e e m HHA H Properﬁesp
-118
More
Center 315.000000 MHz Span 0 Hz 1of2
Res BW 1.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (10001 pts)
|MSG| |STATUS‘
Tuning pulse #3 duration: 0.312mS

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
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Client Name: Chamberlain Group Inc.
Agilent Spectrum Analyzer - Swept SA
L RF S06  DC SEMSE:INT M ALTGN AUTOMORE | 01:11:34 PM Jul 23, 2015
|I\—flarker 2 A 500.000 ps Trig Delay: 25.00 ms  #Avg Type: Log-Pwr TRACE 3456 Marker
FHO: Wide == Trig: Video TYRE [\
IFGainHigh ~ #Atten: 0 dB FIPPERET Select Marker
AMKr2 500.0 ps 2"
11dB/div - Ref -20.00 dBm -61.06 dB
Log
310 &y Normal
TRIG LWL
-42.0
Delt
-53.0
-64.0
Fixed
=750
-86.0
0 o]
-108 Properties»
=119
More
Center 315.000000 MHz Span 0 Hz 1of2
Res BW 1.0 MHz #VBW 8.0 MHz Sweep 10.00 ms (10001 pts)
|MSG| |STATUS‘
Pulse Duration: Short Pulse 0.500mS
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Client Name: Chamberlain Group Inc.
Agilent Spectrum Analyzer - Swept SA
L RF S06  DC SEMSE:INT M ALTGN AUTOMMORFE | 0112035 PM Jul 23, 2015
|I\—flarker 2 A 1.00000 ms | Trig Delay: 25.00 ms  #Avg Type: Log-Pwr TRACE 3456 Marker
PO Wide =~ Trig: Video TYPE |t
IFGain:High ~ #Atten:0 dB FIPPEEETY Select Marker
AMkr2 1.000 ms 2"
11 dBidiv  Ref -20.00 dBm -61.23 dB
Log
a1 A Normal
TRIG LWL
-42.0
Delt
-53.0
-64.0
Fixed
-75.0
-06.0 o
-108 Properties»
-118
More
Center 315.000000 MHz Span 0 Hz 1of2
Res BW 1.0 MHz #VBW 8.0 MHz Sweep 10.00 ms (10001 pts)
|MSG| |STATUS‘
Pulse Duration: Medium Pulse 1.000mS,

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
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Client Name: Chamberlain Group Inc.
Agilent Spectrum Analyzer - Swept SA
L RF S06  DC SEMSE:INT MALIGN AUTOfNORF | 01:13:19PM Jul 23, 2015
|I\—flarker 2 A 1.50000 ms Trig Delay: 25.00 ms  #Avg Type: Log-Pwr TRACE 3456 Marker
PO Wide =~ Trig: Video TYPE |t
IFGain:High ~ #Atten: 0 dB FIPPEEETY Select Marker
AMkr2 1.500 ms 2"
11 gBrdiv_Ref -20.00 dBm -56.60 dB
a1 A Normal
TRIG LWL
-42.0
Delt
-53.0
-64.0
Fixed
-75.0
860 ’ o
970 f——— — —
-108 Properties»
-118
More
Center 315.000000 MHz Span 0 Hz 1of2
Res BW 1.0 MHz #VBW 8.0 MHz Sweep 10.00 ms (10001 pts)
|MSG| |STATUS‘
Pulse Duration: Long Pulse 1.500mS

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
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Agilent Spectrum Analyzer - Swepk SA

RF Sog  DC SEMSEINT ALIGN AUTO 9:05:54 AM Aug O3, 2.015

Marker 3 A 100.000 ms Avg Type: Log-Pwr RACE[T-5 4 5 6 Marker
PHO: Fast —»— Thig: Video T+PE gvm
IFGain:Low Atten: 6 dB eET Marker Tab
AMKr3 100.0 msl On C
10 dBidiv  Ref -10.00 dBm -43.27 dB
|Log > <
=200
o t| Marker Count
-30.0 [Off]
-40.0
S0 Coup
-60.0 !. Markel
700 On Q
-80.0
-00.0
-100
Center 315.000000 MHz Span 0 Hz
Res BW 8 MHz VBW 8.0 MHz Sweep 200.0 ms (6001 pts)|
KR SC N WD FUMNCTIOMN Wi
1 N 21.90 ms -20.70 dBm
2 M 97.33 ms (A) 0.44 dB
3 A1 100.0 ms (A} 4327 dB
4 All Markers O
5
6
7
8
g Mol
10
11 2 of
12

wsG | 3 Alignment Completed STATUS

Period

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
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Client Name: Chamberlain Group Inc.
Agilent Spectrum Analyzer - Swept SA
L RF S0G Do SEMSE:IMT M ALTGN AUTOMORF | 12:58:00 PM Jul 23, 2015
|— | #Avg Type: Log-Pwr TRACE 3456 Marker
FHO: Wide == Trig: Video TYRE [\
IFGain:High #Atten: 0 dB oerfP PEREF Marker Table
On Off]|
11 dBidiv  Ref -20.00 dBm
Log
Marker Countb
310 [Oﬁ‘]
TRIG LWL
-42.0
Couple
Markers
£3.0 On Off|
-64.0
=750
-86.0
-9r.0
-108 All Markers Off|
=119
More
Center 315.000000 MHz Span 0 Hz 20f2
Res BW 1.0 MHz #VBW 8.0 MHz Sweep 100.0 ms (10001 pts)
|MSG| |STATUS‘

Period scan and pulse count: Short 6, Medium 7, Long 8

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
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454 Test Conditions and Results — RADIATED EMISSIONS Fundamental and Spurious

Test Measurements were made in a 10-meter semi-anechoic chamber that complies to CISPR
Description | 16/ANSI C63.10:2009. Preliminary (peak) measurements were performed at an antenna to
EUT separation distance of 3-meter as noted. The EUT was rotated 360° about its azimuth
with the receive antenna located at various heights in both horizontal and vertical polarities.
Final measurements (quasi-peak or average as noted) were then performed by rotating the
EUT 360° and adjusting the receive antenna height from 1 to 4-meters. All frequencies were
investigated in both horizontal and vertical antenna polarity, where applicable.

Basic Standard 47 CFR Part 15 subpart C, and RSS-210
UL LPG 80-EM-S0029

Frequency range Measurement Point
Fully configure_d sample scanned 30MHz — 1GHz 3 meter distance
over the following frequency range 1GHz — 4GHz 3 meter distance

Out of band spurious emissions limit

Limit (dBuV/m)

Frequency (MH2) Quasi-Peak Peak
30-88 40.00 NA
88 - 216 43.52 NA
216 - 960 46.02 NA
960 - 1000 54 NA
Above 1000 (FCC) NA 54 (at 3-meter)

Fundamental Frequency Limits and Non-restricted band Harmonic Limits

Limit (dBuV/m) @ 3m distance

All harmonics except those in restricted bands must be attenuated by

Frequency (MHz) 20dB or more

Average - Fundamental Peak - Fundamental

315 75.62 95.62

Supplementary information: See section 4.5.3 for duty cycle information.

UL LLC 333 Pfingsten Rd. Northbrook, IL 60062 USA Tel.: 847 272-8800 Rev. No 1.0Rev. No 1.0
EMC Report 2012-87-EM-F0042
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Figure 29 Radiated Emissions Graph (Below 1GHz)
1B Jul 2815 15:89:55
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Above scan is for mode #8. Mode #8 uses the same frequencies as mode #5 with few additional
ones. The drive level for mode #8 is higher then drive for mode #5 therefore conducting a scan
with mode #8 was considered as worst case.
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Figure 30 Radiated Emissions Graph Above 1GHz
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Above scan is for mode #8. Mode #8 uses the same frequencies as mode #5 with few additional
ones. The drive level for mode #8 is higher then drive for mode #5 therefore conducting a scan

with mode #8 was considered as worst case.

Rewv 9.5 B3 Jun 20815
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Table 39 - Radiated Emissions Data Points — Below 1GHz

Av erage

Test Meter Antenna|Path |Peak DC Level Peak Peak |Average |Average

Frequency |Reading Factor |Factor |Level |Factor [with DC Limit Margin |Limit Margin  |Azimuth | Height

(MHz) (dBuV) |Detector|dB/m |dB dBuV/m [dB dBuV/m [dBuV/m |dB dBuV/m |dB [Degs] |[cm] |Polarity [Notes
315.013 61|Pk 14.3 8 83.3] -10.17] 73.13| 95.62| -12.32| 75.62 -2.49 27 100([H 1
315.0153 40.1|Pk 14.3 8 62.4] -10.17| 52.23] 95.62| -33.22| 75.62| -23.39 112 102|V 1
315.016 55.31|Pk 14.3 8| 77.61|-10.17 67.44| 95.62| -18.01 75.62 -8.18 224 238|H 2
315.013| 58.23|Pk 14.3 8| 80.53|-10.17| 70.36| 95.62| -15.09| 75.62 -5.26 301 192|V 2
315.015| 54.88|Pk 14.3 8| 77.18| -10.17 67.01 95.62| -18.44 75.62 -8.61 227 231|H 3
315.016| 58.65|Pk 14.3 8| 80.95|-10.17| 70.78| 95.62| -14.67| 75.62 -4.84 313 189|V 3
630.034 11.87|Pk 20.7 9.2| 41.77| -10.17 31.6| 66.02]| -24.25| 46.02| -14.42 318 139[H 1
630.0175 6.25|Pk 20.7 9.2] 36.15| -10.17| 25.98| 66.02| -29.87| 46.02 -20.04 217 103|V 1
630.041 8.25|Pk 20.7 9.2| 38.15|-10.17| 27.98| 66.02| -27.87| 46.02 -18.04 351 125[H 2
630.0275 10.94 [Pk 20.7 9.2| 40.84( -10.17 30.67| 66.02| -25.18 46.02| -15.35 308 101V 2
630.039 9.73|Pk 20.7 9.2] 39.63| -10.17| 29.46| 66.02| -26.39| 46.02| -16.56 54 154|H 3
630.0185 9.31|Pk 20.7 9.2] 39.21]| -10.17| 29.04| 66.02| -26.81 46.02| -16.98 327 1911V 3
945.0499 12.4|Pk 239| 10.5 46.8| -10.17| 36.63| 66.02| -19.22| 46.02 -9.39 69 165[H 1
945.0824 8.22|Pk 23.9| 10.5| 42.62|-10.17| 32.45| 66.02| -23.4| 46.02| -13.57 287 14|V 1
945.0399 12.03| Pk 2391 10.5| 46.43] -10.17 36.26| 66.02] -19.59 46.02 -9.76 41 125(V 2
945.0624 8.8|Pk 23.9] 10.5 43.2| -10.17| 33.03| 66.02| -22.82| 46.02| -12.99 175 3241H 2
945.0529 11.61|Pk 23.9] 10.5| 46.01 -10.17 35.84| 66.02| -20.01 46.02| -10.18 5 166 |H 3
945.0674| 12.69|Pk 23.9| 10.5| 47.09]-10.17] 36.92| 66.02]| -18.93| 46.02 9.1 76 122|V 3

Notes:

1 - X- Axis (Laying Flat) 315MHz

2 - Z- Axis (Straight Up) 315MHz

3 - Y- Axis (Sideways) 315MHz

Pk - Peak detector

Below 1GHz all measurement data was collected with transmitter set to mode #1 and duty cycle
for mode #5. Because the drive level for mode #1 is much higher then for mode #5 it was
considered as worst case.
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Table 40 - Radiated Emissions Data Points 315MHz — Above 1GHz
Test Meter Antenna Path Peak Average Peak Average
Marker Frequency Reading Factor Factor |Level DC Level with [Peak Limit [Margin Limit Average |Azimuth Height
No. (GHz) (dBuV) Detector  |dB/m dB dBuV/m Factor dB|DB dBuV/m |dBuV/m |[dB dBuV/m Margin dB |[Degs] [cm] Polarity
3 1.26 75.88| Pk 28.9 -56.21 48.57 -10.17 38.4 74 -25.43 54 -15.6 0-360 100|H
25 1.26 76.59| Pk 289 -56.21 49.28| -10.17 39.11 74| -24.72 54 -14.89]  0-360 100(V
6 1.575 85.09| Pk 28.2 -54.64 58.65 -10.17 48.48 74 -15.35 54 -5.52 350 179[H
44 1.575 78.46| Pk 28.2 -54.64 52.02 -10.17 41.85 74 -21.98 54 -12.15 77 254|V
8 1.89 78.94|Pk 31.3| -53.57 56.67| -10.17 46.5 74| -17.33 54 -7.5 49 123[H
27 1.891 69.81|Pk 31.3 -53.58 47.53 -10.17 37.36 74 -26.47 54 -16.64 0-360 150V
11 2.205 74.4|Pk 21.8 -52.46 43.74 -10.17 33.57 74 -30.26 54 -20.43 0-360 150 |H
30 2.205 69.86| Pk 21.8| -52.46 39.2 -10.17 29.03 74 -34.8 54 -24.97|  0-360 100(V
14 2.5202 81.07|Pk 22.1 -51.82 51.35 -10.17 41.18 74 -22.65 54 -12.82 33 209[H
33 2.52 76.21|Pk 221 -51.82 46.49 -10.17 36.32 74 -27.51 54 -17.68 0-360 150V
17 2.835 75.11|Pk 22.3| -50.62 46.79] -10.17 36.62 74l -21.21 54 -17.38|  0-360 99(H
36 2.835 66.71| Pk 22.3] -50.62 38.39| -10.17 28.22 74| -35.61 54 -25.78|  0-360 100V
20 3.1502 81.97|Pk 22.9 -50.81 54.06 -10.17 43.89 74 -19.94 54 -10.11 65 127|H
39 3.151 72.5|Pk 229 -50.83 44571 1017 34.4 74| -29.43 54 -19.6]  0-360 100(V
9 2.024 64.39| Pk 21.2 -53.29 32.3 0 - 74 -41.7 54 -21.7 0-360 150 [H
45 3.41 69.97 | Pk 23.5 -50.66 42.81 0 - 74 -31.19 54 -11.19 0-360 99|H
46 3.465 74.39|Pk 23.5[ -50.99 46.9 0 - 74 -27.1 54 -7.1]  0-360 99(H
47 3.721 67.86| Pk 23.6 -49.9 41.56 0 - 74 -32.44 54 -12.44 0-360 150 [H
48 3.781 71.77|Pk 24 -51.46 44.31 0 - 74 -29.69 54 -9.69 0-360 150 |H
49 3.876 68.41|Pk 239 -51.15 41.16 0 - 74|  -32.84 54 -12.84|  0-360 150 (H
50 3.938 68.86| Pk 24 -50.95 41.91 0 - 74|  -32.09 54 -12.09]  0-360 99|H
28 2.023 72.09|Pk 21.2 -563.27 40.02 0 - 74 -33.98 54 -13.98 0-360 150V
Pk - Peak detector

For above 1GHz all measurement data was collected with transmitter set to mode #8 (higher output power) and duty
cycle from mode #5. Because all emission levels are under the limit it was considered worst case and it was
considered not necessary to re-do measurement with transmitter set to mode #5.
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