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1. ATTESTATION OF TEST RESULTS
COMPANY NAME: CHAMBERLAIN GROUP INC.
300 Windsor Dr.
Oak Brook, IL 60523
EUT DESCRIPTION: LIMITED WIFI MODULE
MODEL.: MW300
SERIAL NUMBER: non-serialized

DATE TESTED: November 21, 2016 — December 20, 2016

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
ISED RSS-247, Issue 1 Pass
ISED RSS-GEN Issue 4 Pass

UL LLC tested the above equipment in accordance with the requirements set forth in the above
standards. All indications of Pass/Fail in this report are opinions expressed by UL LLC based
on interpretations and/or observations of test results. Measurement Uncertainties were not
taken into account and are published for informational purposes only. The test results show that
the equipment tested is capable of demonstrating compliance with the requirements as
documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL LLC and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by UL LLC will constitute fraud and
shall nullify the document. This report must not be used by the client to claim product
certification, approval, or endorsement by NVLAP, NIST, or any agency of the U.S.
Government.

Approved & Released For

UL LLC By: Jeff Moser Tested By: Bart Mucha
EMC ENGINEER EMC ENGINEER
UL LLC UL LLC
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2. TEST METHODOLOGY
The tests documented in this report were performed in accordance with FCC CFR 47 Part 15,
ANSI C63.10-2013, RSS-GEN Issue 4, RSS-247 Issue 1.

3. FACILITIES AND ACCREDITATION
The test sites and measurement facilities used to collect data are located at 333 Pfingsten
Road, Northbrook, IL 60062 USA.

UL NBK is accredited by NVLAP, Laboratory Code 100414-0. The full scope of accreditation
can be viewed at http://ts.nist.gov/

4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

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)

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
erformed on the apparatus:

Test Range Equipment Uncertainty k=2
Radiated Emissions | 30-200MHz Bicon 10m Horz 4.27dB
Radiated Emissions | 30-200MHz Bicon 10m Vert 4.28dB
Radiated Emissions | 200-1000MHz | LogP 10m Horz 3.33dB
Radiated Emissions | 200-1000MHz | LogP 10m Vert 3.39dB
Radiated Emissions | 30-200MHz Bicon 3m Horz 3.30dB
Radiated Emissions | 30-130MHz Bicon 3m Vert 4.84dB
Radiated Emissions | 130-200MHz Bicon 3m Vert 4.94dB
Radiated Emissions | 200-1000MHz | LogP 3m Horz 3.46dB
Radiated Emissions | 200-1000MHz | LogP 3m Vert 4.98dB
Radiated Emissions | 1-6GHz Horn 5.02dB
Radiated Emissions | 6-18GHz Horn 5.34dB
Radiated Emissions | 18-26GHz Horn 6.60dB
Conducted Ant Port | 30MHz-26GHz | Spectrum Analyzer | 2.94

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is an 802.11b/g/n limited modular transceiver.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Range Mode Output Power| Output Power
(MHz) (dBm) (mW)
2412 - 2462 802.11b 17.34 54.20
2412 - 2462 802.11g 14.28 26.79
2412 - 2462 802.11n HT20 13.33 21.53
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5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an trace antenna, with a maximum gain of O dBi.

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was MAW30X_MFG_14.1.36.P84
The EUT driver software installed during testing was FTDI 2.12.24

The test utility software used during testing was DutApiWiFIMW30xBridgeUart

Page 7 of 122
ULLLC FORM NO: CCSUP4701J

333 Pfingsten Rd., Northbrook, IL 60062, USA TEL: (847) 272-8800
This report shall not be reproduced except in full, without the written approval of UL LLC




REPORT NO:11522702ADATE: January 31, 2017 Rev.0_1
FCC ID: HBW8522 IC: 2666A-8522

5.5. WORST-CASE CONFIGURATION AND MODE

Power line conducted emission were performed with the EUT set to transmit at the channel with
highest output power as worst-case scenario.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was
determined that Z orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Z orientation.

Worst-case data rates as provided by the client were:

802.11b mode: 1 Mbps

802.11g mode: 54 Mbps
802.11n HT20mode: MCS7
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Daughter Board Chamberlain - - -
Power Supply Generic - - -
Laptopt Computer Generic - - -
USB to 3.3V Serial Generic - - -
I/O CABLES

1 DC 1 solderedin |2 wire 1m cable between power
supply and daugheter
board

TEST SETUP

The module is installed temporarily on a daughter board. The Daughter board provides power
and data communication for programming.
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SETUP DIAGRAM FOR TESTS

| i Serial Port

g </ Connection
WiFi / i (temporary

L ]

Module / Daughter Board connection)
s
3.3VDC

Power
Supply Laptop Computer
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this
report:

Test Equipment List

Description Manufacturer Model Identifier | Cal Date | Cal Due

Radiated Software UL UL EMC Ver 9.5, July 22, 2014

Conducted Software UL UL EMC Ver 9.5, May 17 2012
EMI Test Receiver Rohde & Schwarz ESU EMC4323 20160102 20170131
EMI Test Receiver Rohde & Schwarz ESCI EMC4328 20161118 20171130
Bicon Antenna Chase VBAG6106A EMC4078 20151228 20161231
Log-P Antenna Chase UPAG6109 EMC4313 20160122 20170131
Antenna Array UL BOMS EMC4276 20151215 20161231
Spectrum Analyzer Agilent N9030A (PXA) EMC4360 20160108 20170131
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7. MEASUREMENT METHODS

6 dB BW: KDB 558074 D01 v03r05, Section 8.1.
Output Power: KDB 558074 D01 v03r05, Section 9.2.2.2.

Power Spectral Density: KDB 558074 D01 v03r05, Section 10.3.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v03r05, Section 11.0.

Out-of-band emissions in restricted bands: KDB 558074 D01 v03r05, Section 12.1.

Power line conducted Emissions: C63.10:2013, clause 6.2
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8. ANTENNA PORT TEST RESULTS

ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period |Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor (Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
2.4GHz Band
802.11b 1TX 8.627 8.687 0.993 99.31% 0.00 0.010
802.11g 1TX 100.000 | 100.000 1.000 100.00% 0.00 0.010
802.11n HT20 1TX 100.000 | 100.000 1.000 100.00% 0.00 0.010
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DUTY CYCLE PLOTS

2.4 GHz BAND

DUTY CYCLE 802.11b 1TX MODE
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DUTY CYCLE 802.11g 1TX MODE

Agilent Spectrum Analyzer - Swept 5A

LT RF S0 DC SENSE!INT]

ALIGN AUTO

11253 PMNov 30, 2016

REW 1.0 MHz
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DUTY CYCLE 802.11n HT20 1TX MODE

Agilent Spectrum Analyzer - Swept SA 8
LT RF 509 OC SENSE:INT] ALIGNAUTO. 1:13:55 PMNOY 30, 2016
WW 1.0 MHz Avg Type: Log-Pwr TRACE[ - 34586 BW
PNO: Wide —»— 1rig:Free Run TY
IFGain:Low #Atten: 20 dB DET|P [T

Res BW

Ref Offset 10.5 dB 1.0 MHz
‘IL%ngdiv Ref 20.00 dBm

Video BW
3.0 MHz
e Auto Man

o.oo

VBW:3dB RBW

-100 Auto

0 Span:3dBRBW|
106

00 Auto Man

-400 RBW COntroI’
[Gaussian,-3 dB]
-500

-60.0

-70.0

Center 2.412000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 100.0 ms (6001 pts)

|M se ‘ ‘STATUS ‘
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LIMITS

6 dB BANDWIDTH and 99% OBW

FCC §15.247 (a) (2)

IC RSS-247, section 5.2

The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
802.11b
Channel|Frequency|6 dB Bandwidth|Minimum Limitf 99% OBW
(MHz) (MHz) (MHz) (MHz)
Low 2412 10.130 0.5 13.601
Mid 2437 10.130 0.5 13.685
High 2462 10.130 0.5 13.613
802.11g
Channel|Frequency|6 dB Bandwidth|Minimum Limit| 99% OBW
(MHz) (MHz) (MHz) (MHz)
Low 2412 16.520 0.5 16.439
Mid 2437 16.540 0.5 16.451
High 2462 16.540 0.5 16.449
802.11n20
Channel|Frequency|6 dB Bandwidth|Minimum Limit 99% OBW
(MHz) (MHz) (MHz) (MHz)
Low 2412 17.810 0.5 17.662
Mid 2437 17.800 0.5 17.647
High 2462 17.820 0.5 17.704
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6 dB BANDWIDTH LOW CH
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6 dB BANDWIDTH HIGH CH
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6 dB BANDWIDTH LOW CH
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8.3. OUTPUT POWER

LIMITS

FCC §15.247
IC RSS-247, section 5.4

For systems using digital modulation in the 902—-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.
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RESULTS
Limits
Channel | Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP | Power
Limit Limit Limit
(MHz) (dBi) (dBm) [ (dBm) | (dBm) | (dBm)
Low 2412 0.00 30.00 30 36 30.00
Mid 2437 0.00 30.00 30 36 30.00
High 2462 0.00 30.00 30 36 30.00

Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd Power

Results for 802.11b

Channel | Frequency Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 2412 16.68 16.68 30.00 -13.32
Mid 2437 17.27 17.27 30.00 -12.73
High 2462 17.34 17.34 30.00 -12.66

Results for 802.11g

Channel | Frequency Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 2412 14.20 14.20 30.00 -15.80
Mid 2437 14.28 14.28 30.00 -15.72
High 2462 14.20 14.20 30.00 -15.80

Results for 802.11n

Channel | Frequency Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 2412 13.33 13.33 30.00 -16.67
Mid 2437 13.27 13.27 30.00 -16.73
High 2462 13.02 13.02 30.00 -16.98
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OUTPUT POWER, 802.119g
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OUTPUT POWER, HIGH CH
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8.4. POWER SPECTRAL DENSITY

LIMITS

FCC 8§15.247

IC RSS-247, Section 5.2

RESULTS

Duty Cycle CF (dB)| 0.00 [Included in Calculations of Corr'd PSD
PSD Results for 802.11b
Channel | Frequency Total Limit |Margin
Meas Corr'd

(MHz) (dBm) PSD
(dBm) | (dBm) | (dB)

Low 2412 -0.57 -0.57 8.0 -8.6
Mid 2437 0.03 0.03 8.0 -8.0
High 2462 -0.08 -0.08 8.0 -8.1

PSD Results for 802.119g
Channel | Frequency Total Limit |Margin
Meas Corr'd

(MHz) (dBm) PSD
(dBm) | (dBm) | (dB)

Low 2412 -11.04 -11.04 8.0 -19.0
Mid 2437 -10.51 -10.51 8.0 -18.5
High 2462 -10.27 -10.27 8.0 -18.3

PSD Results for 802.11n
Channel | Frequency | Chain O | Total Limit |Margin
Meas Corr'd

(MHz) (dBm) PSD
(dBm) |(dBm)| (dB)

Low 2412 -11.93 -11.93 8.0 -19.9
Mid 2437 -11.53 -11.53 8.0 -19.5
High 2462 -11.52 -11.52 8.0 -19.5
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oo Next Pk Right

Next Pk Left|

Marker Deltal

Mkr—CF

Mkr—RefLvi

Center 243700 GHz Span 27.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 8.20 ms (1001 pts)

|M5G ‘

‘STATUS |
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PSD, HIGH CH

[Agilent Soectrum Analyzer SweptsaA

B T | R [som oo | [ [ SEMSEANT| [ ALGNAUTO  [03:11:41PMDec 14,2016

Warker 1 2.459840000000 GHz Avg Type: Log-Pwr TRACE[L - 325 6 Peak Search
PNO: Wide —+— 1rig: Free Run Avg|Held: 1001100 TVPE |4
IFGain:Low Atten: 6 dB DET|S MM R H

Mkr1 2.459 840 GHz NextPeak
Ref Offset 105 dB
‘IL%SBIdiv Rgf 0.7]?] dBm 11.524 dBm

oo Next Pk Right

Next Pk Left|

Marker Deltal

Mkr—CF|

Mkr—RefLvl

Center 2.46200 GHz Span 27.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 8.20 ms (1001 pts)
|M5G‘

‘STATUS |

Page 38 of 122

UL LLC FORM NO: CCSUP4701J
333 Pfingsten Rd., Northbrook, IL 60062, USA TEL: (847) 272-8800

This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO:11522702ADATE: January 31, 2017 Rev.0_1
FCC ID: HBW8522 IC: 2666A-8522

8.5. CONDUCTED OUT-OF-BAND EMISSIONS

LIMITS

FCC 815.247 (d)
IC RSS-247, section 5.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required.
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RESULTS for 802.11b

LOW CHANNEL BANDEDGE

Chamberlain
Wi-Fi Mod

AUTHORIZED BAND EDGE LOW CH

gL EMC Test Systen

30 Nov 2816

13:17:27

38

Chamber lain

Wi-Fi Mod
882, 11b Power sett
C

Antenna Port Conducted

ing 18

3.3 UDI
Channe | >RED:Low, GREEN:Mid, BLUE:High

dBm Low CH

VAt ]
Wyl V)

|

i

T STV LW NSt

W Rghanrihe

Frequency (GHz)

B
2.3972.49 168k (-248) /300

Ronge (6> REA/UBD  Ref/Attn
2 112/38

Det/fvg Tope
PEAK/LogPion—t)

Woup]

Sueep Pts
o IBneeo(Autad 2081 MAKY

Ronge (6 REW/ VB

Ref/ftin  Det/Avg Tope

802.11b Power setting 18

3.3 vDC

Channel>RED: Low,

Trace Markers

GREEN:Mid, BLUE:High

Test Meter Transducer Gain/Loss Corrected Limit:l
No. Frequency Reading Factor Factor Reading dBm
(GHz) (dB) (dB)

Low Channel

1 2.397 66.05dBuv Pk -107 10.5 -30.45 -12.26
Margin (dB) -18.19

2 2.4 60.69dBuvV Pk -107 10.5 -35.81 -12.26
Margin (dB) -23.55

3 2.4115 103.74dBuvV Pk -107 10.4 7.14 7.74
Margin (dB) -.6

4 2.4835 47.51dBuvV Pk -107 10.5 -48.99 -12.26
Margin (dB) -36.73

LIMIT 1: Limit

Pk - Peak detector
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HIGH CHANNEL BANDEDGE for 802.11b

AUTHORIZED BAND EDGE HIGH CH

LUl EMC Test Systenm 38 Nov

2816 13:17:27

Antenna Port Conducted

Chamber lain
30 Ui-Fi Mod

802.11b Power setting 18

3.3 udC
Channe | >RED;Low, GREEN:Mid, BLUE:High

dBm High CH

W

(N ¥ L 8 8 e P R T

M

.39
Frequency (GHz)

.49

Ronge (G REAVBN  Ref/Attn  Dei/fug Tope Suezp Pt ¥op] _ Range (6

3:2.39°2.49

RE/UBN _ Ref/Al

B of/itin  Det/Avg Tope
180k (-348) /308K 112/38

PEAK/LagPio-—Uidaa

Suezp Pis  #5up/th
IBneactfute) 2081 MAKH

Chamberlain

Wi-Fi Mod

802.11b Power setting 18
3.3 VDC
Channel>RED:Low, GREEN:Mid, BLUE:High

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1l
No. Frequency Reading Factor Factor Reading dBm
(GHz) (dB) (dB)

High Channel

8 2.4 44.09dBuv Pk -107 10.5 -52.41 -12.26
Margin (dB) -40.15

9 2.4615 102.61dBuvV Pk -107 10.5 6.11 7.74
Margin (dB) -1.63

10 2.4835 46.61dBuv Pk -107 10.5 -49.89 -12.26
Margin (dB) -37.63

LIMIT 1: Limit

Pk - Peak detector

Page 41 of 122

UL LLC
333 Pfingsten Rd., Northbrook, IL 60062, USA

FORM NO: CCSUP4701J
TEL: (847) 272-8800

This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO:11522702ADATE: January 31, 2017
FCC ID: HBW8522

OUT-OF-BAND EMISSIONS Plots for 802.11b

Rev.0_1
IC: 2666A-8522

OUT OF BAND LOW CH

UL EMC Test System
Antenna Port Conducted

Chomber lain
Wi-Fi Mod
802.11b Power setting 18

o 3B Nov 2816 13:30:28

3.3 uDC
Chonne | >RED:Low, GREEN:Mid, BLUE:High

dBm Low CH

108 1880
Frequency (MHz)

Rongs () REA/UB  Raf/Attn Sumap [
1:38-1088 180k (-348) /380 112/30 Idnsec(Auta) 18k MK

Dat/fvg 1o
PERK /L ogfi
2180026000 160k(-34B)/30Bk 112/30  PEAK/ 2l4sec(Auta) 26k NXK

Ronga () RBW/UB  Ref/Attn  Dat/fvg Tupa

OUT OF BAND MID CH

UL EMC Test System
Antenna Port Conducted

Chomber lain

Wi-Fi Mod

882.11b Power setting 18
DC

3B Nov 2816 13:38:28

3.3 U
Chaonne | >RED:Low, GREEN:Mid, BLUE:High

dBm Mid CH

00 1600 26080
Frequency (MHz)
Forgs W RBEL Ref/Atin Bst/Avg Tope S Fe W] s W R

Ref/itin  Dat/Avg Tupa Suasp Pre  #Supe/H
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OUT OF BAND HIGH CH

UL EMC Test System 3B Nov 2816 13:30:28
Antenna Port Conducted

2

3.3 uDC
Chonne | >RED:Low, GREEN:Mid, BLUE:High

dBm High CH

16008 26

Rongs (i) OOV Raf/Attn

o /Atin  Det/Avg Tupa Suasp Pre  #oupe/Hh
D/ 1120 PO Loghirbides  Ses(futo) [ R

{ Forge (2
5: 381488 126 oPr-Uice
6:1000-26000 160k (-36)/300k 112730 PEAK/LogPur-ickn 2.4sechuto) 24k MRKH
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OUT-OF-BAND EMISSIONS Data for 802.11b

Chamberlain

Wi-Fi Mod

802.11b Power setting 18

3.3 vDC

Channel>RED:Low, GREEN:Mid, BLUE:High

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1
No. Frequency Reading Factor Factor Reading dBm
(MHZ) (dB) (dB)

Low Channel

1 887.674 45.38dBuVv Pk -107 10.3 -51.32 -12.6
Margin (dB) -38.72

2 2084.573 46.26dBuvV Pk -107 10.4 -50.34 -12.6
Margin (dB) -37.74

3 2411.483 104dBuvV Pk -107 10.4 7.4 7.4
Margin (dB) 0

4 3819.121 51.66dBuv Pk -107 10.8 -44.54 -12.6
Margin (dB) -31.94

5 4823.889 52.81dBuvV Pk -107 10.8 -43.39 -12.6
Margin (dB) -30.79

6 24113.523 55.21dBuVv Pk -107 11.6 -40.19 -12.6
Margin (dB) -27.59

Middle Channel

7 755.56 46.14dBuv Pk -107 10.2 -50.66 -12.6
Margin (dB) -38.06

8 2215.574 46.9dBuvV Pk -107 10.4 -49.7 -12.6
Margin (dB) -37.1

9 2436.919 100.82dBuV Pk -107 10.5 4.32 7.4
Margin (dB) -3.08

10 3772.8 51.47dBuV Pk -107 10.8 -44.73 -12.6
Margin (dB) -32.13

11 5106.078 51.11dBuv Pk -107 10.8 -45.09 -12.6
Margin (dB) -32.49

12 24078.199 54.57dBuV Pk -107 11.7 -40.73 -12.6
Margin (dB) -28.13

High Channel

13 859.3015 45.27dBuvV Pk -107 10.2 -51.53 -12.6
Margin (dB) -38.93

14 2045.789 46.84dBuv Pk -107 10.4 -49.76 -12.6
Margin (dB) -37.16

15 2463.48 102.1dBuv Pk -107 10.5 5.6 7.4
Margin (dB) -1.8

16 3736.344 52.44dBuv Pk -107 10.8 -43.76 -12.6
Margin (dB) -31.16

17 5047.747 51.23dBuVvV Pk -107 10.9 -44.87 -12.6
Margin (dB) -32.27

18 23784.462 54.25dBuv Pk -107 11.8 -40.95 -12.6

Margin (dB) -28.35

LIMIT 1: Limit
Pk - Peak detector
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RESULTS for 802.119

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

UL EMC Test System 30 Nov 2816 14:84:11
Antenna Port Conducted

48

Chanber lain

30| Wi-Fi Mod

882.11g Power setting 18
D

3.3 upC
Chonne I>RED:Low, GREEN:Mid, BLUE:High

3
M«WWWI J“W ey

‘ ¥

dBm Low CH

)
j

m‘.

1 )
w.ﬂ\fwww

\‘I‘M’WWMMWWN "

i

Frequency (GHz)

Ronge (6> REAUB  Ref/Attn  Oci/fvg Tupe
2 112/38 it

Woup]  Range (6 RBWUBS  Ref/Atin  Det/Avg Tps
2.3972.49 168k (-248) /300 PEAK/ Lo

Sueep Pts
o IBneeo(Autad 2081 MAKY

Chamberlain

Wi-Fi Mod

802.11g Power setting 18

3.3 vDC

Channel>RED:Low, GREEN:Mid, BLUE:High

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:l
No. Frequency Reading Factor Factor Reading dBm
(GHz) (dB) (dB)

Low Channel

1 2.39705 55.46dBuvV Pk -107 10.5 -41.04 -21.92
Margin (dB) -19.12

2 2.4 53.46dBuV Pk -107 10.5 -43.04 -21.92
Margin (dB) -21.12

3 2.4117 94.28dBuV Pk -107 10.4 -2.32 -1.92
Margin (dB) -.4

4 2.4835 44 .58dBuV Pk -107 10.5 -51.92 -21.92
Margin (dB) -30

LIMIT 1: Limit
Pk - Peak detector
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HIGH CHANNEL BANDEDGE for 802.11g

AUTHORIZED BAND EDGE HIGH CH

LUl EMC Test Systenm

38 Nov 2816

14:84:11

Antenna Port Conducted

Chemberlain

38| Wi-Fi Mod

802.11g Power setting 18
3.3 Ui
Chonne I>RED:Low, GREEN:Mid, BLUE:High

il
{mw ‘MWMM

dBm High CH

) \

/

\

/ \

i

o

el i o TSR R S s

MMWW%
g

.39
Frequency (GHz)

2.49

Ronge (G REAVBN  Ref/Attn  Dei/fug Tope Sucep Pt ¥op] _ Range (G

3:2.39%2.49

REW/UBN  Ref/Atin Dct/Avg Tpe Suezp Pis
180k(-3d8) /308 112/30  PEAK/LagPor-Uidan 1BnssctAute) 2081

Foupa/M
WAk

Chamberlain

Wi-Fi Mod

802.11g Power setting 18
3.3 VDC
Channel>RED:Low, GREEN:Mid, BLUE:High

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1l
No. Frequency Reading Factor Factor Reading dBm
(GHz) (dB) (dB)

High Channel

8 2.4 45.1dBuV Pk -107 10.5 -51.4 -21.92
Margin (dB) -29.48

9 2.4617 94.58dBuvV Pk -107 10.5 -1.92 -1.92
Margin (dB) 0

10 2.4835 49.98dBuVv Pk -107 10.5 -46.52 -21.92
Margin (dB) -24.6

LIMIT 1: Limit

Pk - Peak detector
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OUT OF BAND LOW CH

UL EMC Test System
Antenna Port Conducted

3B Nov 2816 13:53:56

Chember lain
Wi-Fi Mod
802.11g Power setting 18

3.3 upC
Channe |>RED:Low, GREEN:Mid, BLUE:High

dBm Low CH

00 1680 ooeo 26000
Frequency (MHz)

Rongs (=) REA/UBU _ Raf/Attn Dsi/fvg Tups
k(-348)/300k 112/38  PERK/ o

te ¥oupd  Rangs (D) REWUBN  Ref/Attn Dat/Avg Tups E
-1 120
20180026000 180k(-34B)/3Bk 112/30  PERK/

= P s Fre  #Supe/H
o Odncec(Auta) 1Bk NAKY
2.4sec(Aurtad 26k MAXK

OUT OF BAND MID CH

UL EMC Test System
Antenna Port Conducted

Chember lain
Wi-Fi Mod
802.11g Power setting 18

30 Nov 2816 13:53:56

3.3 unC
Chonne I>RED:Low, GREEN:Mid, BLUE:High

dBm Mid CH

[CE] ) 1900
Frequency (MHz)

Rongs (=) REA/UB  Raf/Attn  Dsi/fvg Tops Sueap P ¥Sp]  Rangs (WD REWUBN  Raf/Atin  Dat/Avg Tops

Page 47 of 122

UL LLC FORM NO: CCSUP4701J
333 Pfingsten Rd., Northbrook, IL 60062, USA TEL: (847) 272-8800

This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO:11522702ADATE: January 31, 2017 Rev.0_1
FCC ID: HBW8522 IC: 2666A-8522

OUT OF BAND HIGH CH

UL EMC Test System 3B Nov 2816 13:53:56
Antenna Port Conducted

2

3.3 upC
Chonne | >RED:Low, GREEN:Mid, BLUE:High

dBm High CH

108 16008 26

OOV Raf/Attn

o /Atin  Det/Avg Tupa Suasp Pre  #oupe/Hh
D/ 1120 PO Loghirbides  Ses(futo) [ R

{ FRonge )
5:35-1868 12 oPur-Uide
6: 1886-2600 180k (-308)/30k 112730 PEAK/LogPur-Vickn 2.4sec(Puto) 24k MEXH
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OUT-OF-BAND EMISSIONS Data for 802.11g

Chamberlain
Wi-Fi Mod

802.11g Power setting 18

3.3 vDC

Channel RED:Low,

Trace Markers

GREEN:Mid, BLUE:High

Test Meter Transducer Gain/Loss Corrected Limit:1l
No. Frequency Reading Factor Factor Reading dBm
(MHZ) (dB) (dB)

Low Channel

1 805.03 45.45dBuv Pk -107 10.2 -51.35 -22.42
Margin (dB) -28.93

2 2323.987 47.06dBuvV Pk -107 10.4 -49.54 -22.42
Margin (dB) -27.12

3 2416.291 93.11dBuV Pk -107 10.5 -3.39 -2.42
Margin (dB) -.97

4 3744.124 51.79dBuvV Pk -107 10.8 -44.41 -22.42
Margin (dB) -21.99

5 13947.572 51.19dBuvV Pk -107 11.3 -44.51 -22.42
Margin (dB) -22.09

6 25600.965 55.09dBuVv Pk -107 11.7 -40.21 -22.42
Margin (dB) -17.79

Middle Channel

7 923.467 -51.44dBuV Pk -107 10.2 -148.24 -22.42
Margin (dB) -125.82

8 2020.791 47.72dBuvV Pk -107 10.4 -48.88 -22.42
Margin (dB) -26.46

9 2436.398 94.08dBuv Pk -107 10.5 -2.42 -2.42
Margin (dB) 0

10 3748.843 52.32dBuVvV Pk -107 10.8 -43.88 -22.42
Margin (dB) -21.46

11 14134.866 50.68dBuv Pk -107 11.3 -45.02 -22.42
Margin (dB) -22.6

12 25788.544 54.12dBuVvV Pk -107 11.8 -41.08 -22.42
Margin (dB) -18.66

High Channel

13 865.17 45.42dBuv Pk -107 10.3 -51.28 -22.42
Margin (dB) -28.86

14 2378.067 47.79dBuvV Pk -107 10.5 -48.71 -22.42
Margin (dB) -26.29

15 2463.48 93.33dBuv Pk -107 10.5 -3.17 -2.42
Margin (dB) -.75

16 3771.759 52dBuV Pk -107 10.8 -44.2 -22.42
Margin (dB) -21.78

17 14668.177 51.2dBuvV Pk -107 11.3 -44.5 -22.42
Margin (dB) -22.08

18 24843.792 54.07dBuvV Pk -107 11.8 -41.13 -22.42
Margin (dB) -18.71

LIMIT 1: Limit

Pk - Peak detector
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RESULTS for 802.11n

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

UL EMC Test System 38 Nov 2816  14:89:23
Antenna Port Conducted

48

Chanber lain

30| Wi-Fi Mod

882.11n Power setting 18
D

3.3 upC
Chonne I>RED:Low, GREEN:Mid, BLUE:High

3
Mwmwwwl }w"vwww\v’uﬂ“/l

¥

dBm Low CH

[

f

f

f
!

L
/‘V-M‘\M"'W “ me | i

R T S e A

Frequency (GHz)

Ronge (6> REAUB  Ref/Attn  Oci/fvg Tupe
2 PEAK/LogPur—

Woup]  Range (6 RBWUBS  Ref/Atin  Det/Avg Tps
2.3972.49 18k (-24B) /3B 112/30

Sueep Pts
o IBneeo(Autad 2081 MAKY

Chamberlain

Wi-Fi Mod

802.11ln Power setting 18

3.3 vDC

Channel RED:Low, GREEN:Mid, BLUE:High

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1
No. Frequency Reading Factor Factor Reading dBm
(GHz) (dB) (dB)

Low Channel

1 2.39805 53.75dBuv Pk -107 10.5 -42.75 -23.3
Margin (dB) -19.45

2 2.4 51.18dBuVvV Pk -107 10.5 -45.32 -23.3
Margin (dB) -22.02

3 2.410475 92.55dBuv Pk -107 10.4 -4.05 -3.3
Margin (dB) -.75

4 2.4835 44 .57dBuV Pk -107 10.5 -51.93 -23.3
Margin (dB) -28.63

LIMIT 1: Limit
Pk - Peak detector
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HIGH CHANNEL BANDEDGE for 802.11n

AUTHORIZED BAND EDGE HIGH CH

LUl EMC Test Systenm

38 Nov 2816 14:89:23

Antenna Port Conducted

Chanberlain
38| Wi-Fi Mod

882.11n Power setting 18
3.3 upC
Chonne I>RED:Low, GREEN:Mid, BLUE:High

dBm High CH

Wmem%ymwmwﬁ
|

/
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/

\

. M“WW

MWMW%%%

WA AR AN g o

%,
g

.39
Frequency (GHz)

2.49

Ronge (G REAVBN  Ref/Attn  Dei/fug Tope Sucep Pt ¥op] _ Range (G

E REW/ VBl
3:2.39%2.49 160k (~348) /308K

Ref/ftin  Det/Avg Tope Suezp Pis
112/38  PEAK/LagPur—Uides  1Bnsac(hute) 2081

Foupa/M
WAk

Chamberlain

Wi-Fi Mod

802.11n Power setting 18

3.3 vDC

Channel RED:Low, GREEN:Mid, BLUE:High

Trace Markers

Test Meter Transducer Gain/Loss C
No. Frequency Reading Factor Factor R
(GHz) (dB) (dB)

orrected Limit:1
eading dBm

High Channel

8 2.4 44 .53dBuV Pk -107 10.5

Ma
9 2.4614 93.04dBuV Pk -107 10.5

Ma
10 2.4835 48.72dBuV Pk -107 10.5

Ma

LIMIT 1: Limit
Pk - Peak detector

-51.97 -23.3
rgin (dB) -28.67
-3.46 -3.3

rgin (dB) -.16
-47.78 -23.3
rgin (dB) -24.48
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OUT-OF-BAND EMISSIONS Plots for 802.11b

OUT OF BAND LOW CH
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OUT-OF-BAND EMISSIONS Data for 802.11n

Chamberlain
Wi-Fi Mod

802.11n Power setting 18

3.3 vDC

Channel RED:Low,

Trace Markers

GREEN:Mid, BLUE:High

Test Meter Transducer Gain/Loss Corrected Limit:l
No. Frequency Reading Factor Factor Reading dBm
(MHzZ) (dB) (dB)

Low Channel

1 794.748 45.72dBuvV Pk -107 10.2 -51.08 -23.83
Margin (dB) -27.25

2 2375.908 48.63dBuV Pk -107 10.5 -47.87 -23.83
Margin (dB) -24.04

3 2420.137 91.87dBuv Pk -107 10.5 -4.63 -3.83
Margin (dB) -.8

4 3781.622 52.48dBuV Pk -107 10.8 -43.72 -23.83
Margin (dB) -19.89

5 25742.305 54.62dBuv Pk -107 11.7 -40.68 -23.83
Margin (dB) -16.85

Middle Channel

6 898.829 45.6dBuV Pk -107 10.2 -51.2 -23.83
Margin (dB) -27.37

7 2330.153 47.42dBuv Pk -107 10.4 -49.18 -23.83
Margin (dB) -25.35

8 2437.44 92.55dBuv Pk -107 10.5 -3.95 -3.83
Margin (dB) -.12

9 3817.59 51.81dBuVv Pk -107 10.8 -44.39 -23.83
Margin (dB) -20.56

10 25641.675 54.5dBuV Pk -107 11.8 -40.7 -23.83
Margin (dB) -16.87

High Channel

11 610.254 45.95dBuv Pk -107 10.2 -50.85 -23.83
Margin (dB) -27.02

12 2083.288 47.24dBuvV Pk -107 10.4 -49.36 -23.83
Margin (dB) -25.53

13 2463.48 92.67dBuvV Pk -107 10.5 -3.83 -3.83
Margin (dB) 0

14 3820.715 52.6dBuV Pk -107 10.8 -43.6 -23.83
Margin (dB) -19.77

15 25660.425 55.02dBuVvV Pk -107 11.7 -40.28 -23.83
Margin (dB) -16.45

LIMIT 1: Limit

Pk - Peak detector
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9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205, §15.209, §15.247 (d)

IC RSS-GEN Clause 8.9 (Transmitter)

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uV/m)at 3 m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -

0.490-1.705 24000/F(kHz) @ 30 m -

1.705 - 30 30 @ 30m -

30 - 88 100 40

88 - 216 150 43.5

216 - 960 200 46

Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1GHz
measurements and 1.5 m above the ground plane for above 1GHz measurements. The antenna
to EUT distance is 3 meters.

For measurements below 1 GHz the resolution bandwidth is set to 120 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements for the 30-1000 MHz range,
9 kHz for peak detection measurements or 9 kHz for quasi-peak detection measurements for
the 0.15-30 MHz range and 200 Hz for peak detection measurements or 200 Hz for quasi-peak
detection measurements for the 9 to 150 kHz range. Peak detection is used unless otherwise
noted as quasi-peak.

For peak measurements above 1 GHz, the resolution bandwidth is set to 1 MHz and the video
bandwidth is set to 3 MHz. For average measurements above 1GHz, the resolution bandwidth
and video bandwidth are set as described in ANSI C63.10:2013 for the applicable
measurement. For this evaluation, RMS Power Averaging was used and the resolution/video
bandwidth settings were 1MHz/3MHz.

The spectrum from 9 kHz to 30 MHz is investigated with the transmitter set to middle channel in
each applicable band.

The spectrum from 30 MHz to 25 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The
EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned
from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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9.2. RADIATED TRANSMITTER ABOVE 1 GHz

9.2.1. TXABOVE 1 GHz 802.11b MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, HORIZ
PWR RMS Detector Used for Average Measurements

L UL EMC Test System
B g

188
=]

8B

Chamberlain

Wi-Fi Mod

7Z-Axis LoCh Power setting 18
Horizontal Scan

Red:Peak Green:Ave

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1l 2
No. Frequency Reading Factor Factor Reading dBuV/m
(GHz) (dB) (dB)

Peak

1 2.3899 37.49dBuvV Pk 21.8 4.65 63.94 74 -
Azimuth:35 Height:185 Horz Margin (dB) -10.06 -

2 2.39005 37.39dBuvV Pk 21.8 4.65 63.84 - -
Azimuth:35 Height:185 Horz Margin (dB) - -

3 2.4129 79.8dBuV Pk 21.8 4.65 106.25 - -
Azimuth:35 Height:185 Horz Margin (dB) - -

Average

4 2.38995 14.41dBuvV Av 21.8 4.65 40.86 74 54
Azimuth:35 Height:185 Horz Margin (dB) -33.14 -13.14

5 2.39005 14.43dBuvV Av 21.8 4.65 40.88 - -
Azimuth:35 Height:185 Horz Margin (dB) - -

6 2.41285 77.26dBuvV Av 21.8 4.65 103.71 - -
Azimuth:35 Height:185 Horz Margin (dB) - -

LIMIT 1: BandEdge PK Limit
LIMIT 2: BandEdge AV Limit

Pk - Peak detector
Av - Average detector
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LOW CHANNEL RESTRICTED, VERT
PWR RMS Detector Used for Average Measurements

L UL EMC Test System
4 S

ez}

96

Chamberlain

Wi-Fi Mod

Z-Axis LoCh Power setting 18
Vertical Scan

Red:Peak Green:Ave

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1 2
No. Frequency Reading Factor Factor Reading dBuV/m
(GHz) (dB) (dB)

Peak

1 2.38995 35.28dBuVvV Pk 21.8 4.65 61.73 74 -
Azimuth:109 Height:300 Vert Margin (dB) -12.27 -

2 2.39005 36.09dBuv Pk 21.8 4.65 62.54 - -
Azimuth:109 Height:300 Vert Margin (dB) - -

3 2.4129 71.44dBuV Pk 21.8 4.65 97.89 - -
Azimuth:109 Height:300 Vert Margin (dB) - -

Average

4 2.38995 24 .3dBuvV Av 21.8 4.65 50.75 74 54
Azimuth:109 Height:300 Vert Margin (dB) =-23.25 =-3.25

5 2.39005 24.26dBuVvV Av 21.8 4.65 50.71 - -
Azimuth:109 Height:300 Vert Margin (dB) - -

6 2.41285 68.85dBuV Av 21.8 4.65 95.3 - -
Azimuth:109 Height:300 Vert Margin (dB) - -

LIMIT 1: BandEdge PK Limit
LIMIT 2: BandEdge AV Limit

Pk - Peak detector
Av - Average Datector
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AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, HORIZ
PWR RMS Detector Used for Average Measurements

Preliminary Rodicted Emiss

Chamberlain

Wi-Fi Mod

Z-Axis HiCh Power setting 18
Horizontal Scan

Red:Peak Green:Ave

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1 2
No. Frequency Reading Factor Factor Reading dBuvV/m
(GHz) (dB) (dB)

Peak

1 2.48355 39.4dBuvV Pk 22.1 4.76 66.26 74 -
Azimuth:35 Height:176 Horz Margin (dB) -7.74 -

2 2.48345 40.36dBuv Pk 22.1 4.76 67.22 - -
Azimuth:35 Height:176 Horz Margin (dB) - -

3 2.462875 80.94dBuVv Pk 22 4.72 107.66 - -
Azimuth:35 Height:176 Horz Margin (dB) - -

Average

4 2.48355 24.92dBuV Pk 22.1 4.76 51.78 74 54
Azimuth:35 Height:176 Horz Margin (dB) -22.22 =2.22

5 2.48345 24.71dBuv Pk 22.1 4.76 51.57 - -
Azimuth:35 Height:176 Horz Margin (dB) - -

6 2.46285 78.26dBuV Pk 22 4.72 104.98 - -
Azimuth:35 Height:176 Horz Margin (dB) - -

LIMIT 1: BandEdge PK Limit

LIMIT 2: BandEdge AV Limit

Pk - Peak detector
Av - Average detector
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HIGH CHANNEL BANDEDGE, VERT
PWR RMS Detector Used for Average Measurements

Chamberlain

Wi-Fi Mod

Z-Axis HiCh Power setting 18
Vertical Scan

Red:Peak Green:Ave

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1 2
No. Frequency Reading Factor Factor Reading dBuV/m
(GHz) (dB) (dB)

Peak

1 2.48355 35.69dBuv Pk 22.1 4.76 62.55 74 -
Azimuth:111 Height:286 Vert Margin (dB) -11.45 -

2 2.48345 35.82dBuv Pk 22.1 4.76 62.68 - -
Azimuth:111 Height:286 Vert Margin (dB) - -

3 2.4629 72.07dBuV Pk 22 4.72 98.79 - -
Azimuth:111 Height:286 Vert Margin (dB) - -

Average

4 2.48355 24.28dBuV Pk 22.1 4.76 51.14 74 54
Azimuth:111 Height:286 Vert Margin (dB) =-22.86 -2.86

5 2.48345 24.36dBuvV Pk 22.1 4.76 51.22 - -
Azimuth:111 Height:286 Vert Margin (dB) - -

6 2.46275 69.33dBuv Pk 22 4.72 96.05 - -
Azimuth:111 Height:286 Vert Margin (dB) - -

LIMIT 1: BandEdge PK Limit

LIMIT 2: BandEdge AV Limit

Pk - Peak detector
Av - Average Detector
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HARMONICS AND SPURIOUS EMISSIONS

Low Channel Plots
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Low Channel Data

Chamberlain
Wi-Fi Mod

Z-Axis LoCh Power setting 18

3.3 vDC

Red:Horizontal

Trace Markers

Green:Vertical

Test Meter Transducer Gain/Loss Corrected Limit:1l 2
No. Frequency Reading Factor Factor Reading dBuV/m
(GHz) (dB) (dB)
1 2.413 76.13dBuv Pk 21.8 4.65 102.58 - -
Azimuth:0-360 Height:150 Horz Margin (dB) - -
2 4.824 70.66dBuV Pk 27.7 -51.31 47.05 74 54
Azimuth:0-360 Height:150 Horz Margin (dB) -26.95 -6.95
3 7.236 60.57dBuv Pk 30 -46.25 44 .32 74 54
Azimuth:0-360 Height:150 Horz Margin (dB) -29.68 -9.68
4 2.41 61.45dBuvV Pk 21.8 4.65 87.9 - -
Azimuth:0-360 Height:150 Vert Margin (dB) - -
5 4.824 68.2dBuV Pk 27.7 -51.31 44 .59 74 54
Azimuth:0-360 Height:150 Vert Margin (dB) -29.41 -9.41
6 7.226 58.69dBuvV Pk 29.9 -46.3 42.29 74 54
Azimuth:0-360 Height:150 Vert Margin (dB) -31.71 ~-11.71
Pk - Peak detector
Radiated Emission Data
Test Meter Transducer Gain/Loss Corrected Limit:1 2
Frequency Reading Factor Factor Reading dBuV/m
(GHz) (dB) (dB)
4.824 71.36dBuVv Pk 27.7 -51.31 47.75 74 54
Azimuth: 312 Height:223 Horz Margin (dB): -26.25 -6.25
4.824 68.63dBuvV Av 27.7 -51.31 45.02 74 54
Azimuth: 312 Height:223 Horz Margin (dB): -28.98 -8.98
4.824 72 .22dBuV Pk 27.7 -51.31 48.61 74 54
Azimuth: 215 Height:252 Vert Margin (dB): -25.39 -5.39
4.824 69.59dBuv Av 27.7 -51.31 45.98 74 54
Azimuth: 215 Height:252 Vert Margin (dB): -28.02 -8.02
7.2364 62.23dBuvV Pk 30 -46.25 45.98 74 54
Azimuth: O Height:187 Horz Margin (dB): -28.02 -8.02
7.2353 54.57dBuvV Av 30 -46.26 38.31 74 54
Azimuth: 0 Height:187 Horz Margin (dB): -35.69 =-15.69
7.2365 60.49dBuvV Pk 30 -46.25 44.24 74 54
Azimuth: 360 Height:212 Vert Margin (dB): -29.76 -9.76
7.2353 50.03dBuvV Av 30 -46.26 33.77 74 54
Azimuth: 360 Height:212 Vert Margin (dB): -40.23 -20.23
LIMIT 1: 47 CFR Part 15 PK
LIMIT 2: 47 CFR Part 15 AV

Pk - Peak detector
Av - Average detection
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Middle Channel Plots
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Middle Channel Data

Chamberlain

Wi-Fi Mod

Z-Axis MidCh Power setting 18

3.3 vDC

Red:Horizontal

Trace Markers

Green:Vertical

Test Meter Transducer Gain/Loss Corrected Limit:1l 2
No. Frequency Reading Factor Factor Reading dBuV/m
(GHz) (dB) (dB)
1 2.436 76.88dBuv Pk 21.9 4.72 103.5 - -
Azimuth:0-360 Height:150 Horz Margin (dB) - -
2 4.874 68.94dBuV Pk 27.7 -50.85 45.79 74 54
Azimuth:0-360 Height:150 Horz Margin (dB) -28.21 -8.21
3 7.312 60.7dBuv Pk 30.5 -46 45.2 74 54
Azimuth:0-360 Height:150 Horz Margin (dB) -28.8 -8.8
4 2.438 62.62dBuV Pk 21.9 4.72 89.24 - -
Azimuth:0-360 Height:150 Vert Margin (dB) - -
5 4.874 68.64dBuv Pk 27.7 -50.85 45.49 74 54
Azimuth:0-360 Height:150 Vert Margin (dB) -28.51 -8.51
6 7.312 58.58dBuvV Pk 30.5 -46 43.08 74 54
Azimuth:0-360 Height:150 Vert Margin (dB) -30.92 -10.92
Pk - Peak detector
Radiated Emission Data
Test Meter Transducer Gain/Loss Corrected Limit:1l 2
Frequency Reading Factor Factor Reading dBuV/m
(GHz) (dB) (dB)
4.874 71.39dBuvV Pk 27.7 -50.85 48.24 74 54
Azimuth: 309 Height:238 Horz Margin (dB): -25.76 =-5.76
4.874 69.22dBuV Av 27.7 -50.85 46.07 74 54
Azimuth: 309 Height:238 Horz Margin (dB): -27.93 -7.93
4.8739 70.38dBuv Pk 27.7 -50.85 47.23 74 54
Azimuth: 168 Height:201 Vert Margin (dB): -26.77 -6.77
4.874 66.89dBuvV Av 27.7 -50.85 43.74 74 54
Azimuth: 168 Height:201 Vert Margin (dB): -30.26 -10.26
7.3117 61.81dBuvV Pk 30.5 -46 46.31 74 54
Azimuth: 360 Height:201 Horz Margin (dB): -27.69 -7.69
7.3118 54.1dBuV Av 30.5 -46 38.6 74 54
Azimuth: 360 Height:201 Horz Margin (dB): -35.4 -15.4
7.3116 59.75dBuv Pk 30.5 -46 44.25 74 54
Azimuth: 317 Height:207 Vert Margin (dB): -29.75 -9.75
7.3118 50.86dBuV Av 30.5 -46 35.36 74 54
Azimuth: 317 Height:207 Vert Margin (dB): -38.64 -18.64
LIMIT 1: 47 CFR Part 15 PK
LIMIT 2: 47 CFR Part 15 AV

Pk - Peak detector
Av - Average detection
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High Channel Plot
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High Channel Data

Chamberlain

Wi-Fi Mod

Z-Axis HiCh Power setting 18

3.3 vDC

Red:Horizontal

Trace Markers

Green:Vertical

Test Meter Transducer Gain/Loss Corrected Limit:1l 2
No. Frequency Reading Factor Factor Reading dBuV/m
(GHz) (dB) (dB)
1 2.461 77.47dBuv Pk 22 4.72 104.19 - -
Azimuth:0-360 Height:148 Horz Margin (dB) - -
2 4.924 70.84dBuV Pk 27.8 -50.27 48.37 74 54
Azimuth:0-360 Height:149 Horz Margin (dB) -25.63 -5.63
3 7.385 60.31dBuv Pk 31.1 -46.76 44.65 74 54
Azimuth:0-360 Height:149 Horz Margin (dB) -29.35 -9.35
4 2.461 62.91dBuV Pk 22 4.72 89.63 - -
Azimuth:0-360 Height:149 Vert Margin (dB) - -
5 4.924 69.17dBuv Pk 27.8 -50.27 46.7 74 54
Azimuth:0-360 Height:149 Vert Margin (dB) -27.3 -7.3
6 7.387 59.68dBuVvV Pk 31.1 -46.82 43.96 74 54
Azimuth:0-360 Height:149 Vert Margin (dB) -30.04 -10.04
Pk - Peak detector
Radiated Emission Data
Test Meter Transducer Gain/Loss Corrected Limit:1l 2
Frequency Reading Factor Factor Reading dBuV/m
(GHz) (dB) (dB)
4.924 72.68dBuvV Pk 27.8 -50.27 50.21 74 54
Azimuth: 314 Height:212 Horz Margin (dB): -23.79 -3.79
4.924 70.23dBuvV Av 27.8 -50.27 47.76 74 54
Azimuth: 314 Height:212 Horz Margin (dB): -26.24 -6.24
4.924 71.86dBuVvV Pk 27.8 -50.27 49.39 74 54
Azimuth: 167 Height:252 Vert Margin (dB): -24.61 -4.61
4.924 69.39dBuv Av 27.8 -50.27 46.92 74 54
Azimuth: 167 Height:252 Vert Margin (dB): -27.08 -7.08
7.3854 61.89dBuv Pk 31.1 -46.77 46.22 74 54
Azimuth: 360 Height:193 Horz Margin (dB): -27.78 =7.78
7.3868 54.37dBuvV Av 31.1 -46.81 38.66 74 54
Azimuth: 360 Height:193 Horz Margin (dB): -35.34 -15.34
7.3855 60.2dBuvV Pk 31.1 -46.77 44.53 74 54
Azimuth: 206 Height:181 Vert Margin (dB): -29.47 -9.47
7.3867 51.75dBuvV Av 31.1 -46.81 36.04 74 54
Azimuth: 206 Height:181 Vert Margin (dB): -37.96 -17.96
LIMIT 1: 47 CFR Part 15 PK
LIMIT 2: 47 CFR Part 15 AV

Pk - Peak detector
Av - Average detection
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9.2.2. TX ABOVE 1 GHz 802.11g MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, HORIZ
PWR RMS Detector Used for Average Measurements

Chamberlain

Wi-Fi Mod

Z-Axis, LoCh, 1llg, Power 15

3.3 vDC

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1l 2
No. Frequency Reading Factor Factor Reading dBuV/m
(GHz) (dB) (dB)

Peak

1 2.37015 28.92dBuvV Pk 21.8 4.63 55.35 74 -
Azimuth:37 Height:150 Horz Margin (dB) -18.65 -

2 2.37935 28.54dBuvV Pk 21.8 4.64 54.98 74 -
Azimuth:37 Height:150 Horz Margin (dB) -19.02 -

3 2.38355 29.71dBuvV Pk 21.8 4.64 56.15 74 -
Azimuth:37 Height:150 Horz Margin (dB) -17.85 -

4 2.39 32.1dBuV Pk 21.8 4.65 58.55 74 -
Azimuth:37 Height:150 Horz Margin (dB) -15.45 -

10 2.4138 77.3dBuV Pk 21.8 4.65 103.75 - -
Azimuth:37 Height:150 Horz Margin (dB) - -

Average

5 2.3691 20.47dBuvV Av 21.8 4.63 46.9 74 54
Azimuth:37 Height:150 Horz Margin (dB) -27.1 -7.1

6 2.37715 19.37dBuvV Av 21.8 4.64 45.81 74 54
Azimuth:37 Height:150 Horz Margin (dB) -28.19 -8.19

7 2.3836 20.66dBuvV Av 21.8 4.64 47.1 74 54
Azimuth:37 Height:150 Horz Margin (dB) -26.9 -6.9

8 2.39 22.18dBuVvV Av 21.8 4.65 48.63 74 54
Azimuth:37 Height:150 Horz Margin (dB) -25.37 -=5.37

9 2.41015 71.17dBuvV Av 21.8 4.65 97.62 - -
Azimuth:37 Height:150 Horz Margin (dB) - -

LIMIT 1: BandEdge PK Limit

LIMIT 2: BandEdge AV Limit

Pk - Peak detector
Av — Average Detector
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LOW CHANNEL RESTRICTED, VERT
PWR RMS Detector Used for Average Measurements

Chamberlain

Wi-Fi Mod

Z-Axis, LoCh, 1llg, Power 15

3.3 vDC

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1l 2
No. Frequency Reading Factor Factor Reading dBuV/m
(GHz) (dB) (dB)

Peak

1 2.3676 28.55dBuv Pk 21.8 4.63 54.98 74 -
Azimuth:84 Height:100 Vert Margin (dB) -19.02 -

2 2.375 28.35dBuvV Pk 21.8 4.64 54.79 74 -
Azimuth:84 Height:100 Vert Margin (dB) -19.21 -

3 2.38595 28.44dBuvV Pk 21.8 4.64 54.88 74 -
Azimuth:84 Height:100 Vert Margin (dB) -19.12 -

4 2.39 27.21dBuvV Pk 21.8 4.65 53.66 74 -
Azimuth:84 Height:100 Vert Margin (dB) -20.34 -

10 2.41385 66.07dBuv Pk 21.8 4.65 92.52 - -
Azimuth:84 Height:100 Vert Margin (dB) - -

Average

5 2.3676 20.34dBuvV Av 21.8 4.63 46.77 74 54
Azimuth:84 Height:100 Vert Margin (dB) =-27.23 ~-7.23

6 2.3751 19.5dBuvV Av 21.8 4.64 45.94 74 54
Azimuth:84 Height:100 Vert Margin (dB) -28.06 -8.06

7 2.38595 22.51dBuvV Av 21.8 4.64 48.95 74 54
Azimuth:84 Height:100 Vert Margin (dB) -25.05 -5.05

8 2.39 22dBuV Av 21.8 4.65 48.45 74 54
Azimuth:84 Height:100 Vert Margin (dB) -25.55 =-=5.55

9 2.4139 59.7dBuV Av 21.8 4.65 86.15 - -
Azimuth:84 Height:100 Vert Margin (dB) - -

LIMIT 1: BandEdge PK Limit

LIMIT 2: BandEdge AV Limit

Pk - Peak detector
Av - Average Detector
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AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, HORIZ
PWR RMS Detector Used for Average Measurements

Chamberlain

Wi-Fi Mod

Z-Axis, LoCh, 1llg, Power 15

3.3 VvDC

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1 2
No. Frequency Reading Factor Factor Reading dBuV/m
(GHz) (dB) (dB)

Peak

1 2.4638 77.57dBuvV Pk 22 4.72 104.29 - -
Azimuth:36 Height:175 Horz Margin (dB) - -

2 2.4835 32.04dBuvV Pk 22.1 4.76 58.9 74 -
Azimuth:36 Height:175 Horz Margin (dB) -15.1 -

3 2.49075 27.37dBuvV Pk 22.1 4.75 54.22 74 -
Azimuth:36 Height:175 Horz Margin (dB) -19.78 -

4 2.49795 27.58dBuv Pk 22.1 4.81 54.49 74 -
Azimuth:36 Height:175 Horz Margin (dB) -19.51 -

5 2.5026 27.95dBuv Pk 22.1 4.82 54.87 74 -
Azimuth:36 Height:175 Horz Margin (dB) -19.13 -

Average

6 2.4637 71.14dBuvV Av 22 4.72 97.86 - -
Azimuth:36 Height:175 Horz Margin (dB) - -

7 2.4835 24.15dBuvV Av 22.1 4.76 51.01 74 54
Azimuth:36 Height:175 Horz Margin (dB) =-22.99 -2.99

8 2.48795 21.99dBuvV Av 22.1 4.76 48.85 74 54
Azimuth:36 Height:175 Horz Margin (dB) -25.15 =-=5.15

9 2.49215 21.18dBuVvV Av 22.1 4.76 48.04 74 54
Azimuth:36 Height:175 Horz Margin (dB) -25.96 -5.96

10 2.4988 20.98dBuv Av 22.1 4.81 47.89 74 54
Azimuth:36 Height:175 Horz Margin (dB) -26.11 -6.11

LIMIT 1: BandEdge PK Limit

LIMIT 2: BandEdge AV Limit

Pk - Peak detector
Av - Average Detector
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HIGH CHANNEL BANDEDGE, VERT
PWR RMS Detector Used for Average Measurements

Chamberlain

Wi-Fi Mod

Z-Axis, HiCh, 11lg, Power 15

3.3 vDC

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1l 2
No. Frequency Reading Factor Factor Reading dBuV/m
(GHz) (dB) (dB)

Peak

1 2.4638 64.79dBuv Pk 22 4.72 91.51 - -
Azimuth:38 Height:214 Vert Margin (dB) - -

2 2.4835 27.86dBuV Pk 22.1 4.76 54.72 74 -
Azimuth:38 Height:214 Vert Margin (dB) -19.28 -

3 2.48965 27.27dBuvV Pk 22.1 4.75 54.12 74 -
Azimuth:38 Height:214 Vert Margin (dB) -19.88 -

4 2.49645 28.85dBuvV Pk 22.1 4.79 55.74 74 -
Azimuth:38 Height:214 Vert Margin (dB) -18.26 -

5 2.5032 27.83dBuV Pk 22.1 4.82 54.75 74 -
Azimuth:38 Height:214 Vert Margin (dB) -19.25 -

Average

6 2.46265 58.23dBuV Av 22 4.72 84.95 - -
Azimuth:38 Height:214 Vert Margin (dB) - -

7 2.4835 20.31dBuvV Av 22.1 4.76 47.17 74 54
Azimuth:38 Height:214 Vert Margin (dB) -26.83 -6.83

8 2.489 19.88dBuvV Av 22.1 4.76 46.74 74 54
Azimuth:38 Height:214 Vert Margin (dB) -27.26 -7.26

9 2.4964 20.17dBuvV Av 22.1 4.79 47.06 74 54
Azimuth:38 Height:214 Vert Margin (dB) -26.94 -6.94

10 2.5015 20.99dBuvV Av 22.1 4.82 47.91 74 54
Azimuth:38 Height:214 Vert Margin (dB) -26.09 -6.09

LIMIT 1: BandEdge PK Limit

LIMIT 2: BandEdge AV Limit

Pk - Peak detector
Av - Average Detector
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HARMONICS AND SPURIOUS EMISSIONS
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Low Channel Data

Chamberlain

Wi-Fi Mod

Z-Axis, LoCh, 1lg, Power 15

3.3 vDC

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1 2
No. Frequency Reading Factor Factor Reading dBuV/m
(GHz) (dB) (dB)

1 1.028 70.84dBuvV Pk 27.5 -57.44 40.9 74 54
Azimuth:0-360 Height:151 Horz Margin (dB) -33.1 -13.1

2 2.415 67.01dBuv Pk 21.8 4.65 93.46 - -
Azimuth:0-360 Height:151 Horz Margin (dB) - -

3 2.027 20.16dBuvV Pk 21.3 4.45 45.91 74 54
Azimuth:0-360 Height:151 Horz Margin (dB) -28.09 -8.09

4 6.253 57.7dBuV Pk 29.2 -48.01 38.89 74 54
Azimuth:0-360 Height:151 Horz Margin (dB) -35.11 -15.11

5 9.167 57.55dBuv Pk 36.3 -48.3 45.55 74 54
Azimuth:0-360 Height:151 Horz Margin (dB) -28.45 -8.45

6 15.281 46.87dBuvV Pk 40 -40.74 46.13 74 54
Azimuth:0-360 Height:151 Horz Margin (dB) -27.87 -=7.87

7 23.177 50.86dBuvV Pk 40.3 -44.89 46.27 74 54
Azimuth:0-360 Height:151 Horz Margin (dB) -27.73 -=7.73

8 1.309 68.07dBuv Pk 28.9 -56.97 40 74 54
Azimuth:0-360 Height:151 Vert Margin (dB) -34 -14

9 2.418 52.08dBuv Pk 21.9 4.66 78.64 - -
Azimuth:0-360 Height:151 Vert Margin (dB) - -

10 7.31 56.06dBuvV Pk 30.5 -45.99 40.57 74 54
Azimuth:0-360 Height:151 Vert Margin (dB) -33.43 -13.43

11 11.477 54.92dBuvV Pk 37.1 -46.38 45.64 74 54
Azimuth:0-360 Height:151 Vert Margin (dB) -28.36 -8.36

12 16.504 45.02dBuVv Pk 39.7 -40.78 43.94 74 54
Azimuth:0-360 Height:151 Vert Margin (dB) -30.06 -10.06

13 24.085 50.92dBuvV Pk 40.3 -46.03 45.19 74 54
Azimuth:0-360 Height:151 Vert Margin (dB) -28.81 -8.81

LIMIT 1: 47 CFR Part 15 PK

LIMIT 2: 47 CFR Part 15 AV

Pk - Peak detector
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Middle Channel Data

Chamberlain

Wi-Fi Mod

Z-Axis, MidCh, 1l1g, Power 15

3.3 VDC

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1l 2
No. Frequency Reading Factor Factor Reading dBuV/m
(GHz) (dB) (dB)

1 1.028 70.66dBuvV Pk 27.5 -57.44 40.72 74 54
Azimuth:0-360 Height:151 Horz Margin (dB) -33.28 -13.28

2 2.443 66.86dBuV Pk 21.9 4.72 93.48 - -
Azimuth:0-360 Height:151 Horz Margin (dB) - -

3 4.704 62.1dBuv Pk 27.7 -51.57 38.23 74 54
Azimuth:0-360 Height:151 Horz Margin (dB) -35.77 =-15.77

4 8.671 57.88dBuV Pk 36.4 -49.67 44 .61 74 54
Azimuth:0-360 Height:151 Horz Margin (dB) -29.39 -9.39

5 13.828 47.75dBuv Pk 39.9 -42.9 44.75 74 54
Azimuth:0-360 Height:151 Horz Margin (dB) -29.25 -9.25

6 21.586 52.65dBuv Pk 40.3 -46.02 46.93 74 54
Azimuth:0-360 Height:151 Horz Margin (dB) -27.07 -7.07

7 1.142 67.13dBuv Pk 27.9 -57.38 37.65 74 54
Azimuth:0-360 Height:151 Vert Margin (dB) -36.35 -16.35

8 2.442 52.2dBuV Pk 21.9 4.72 78.82 - -
Azimuth:0-360 Height:151 Vert Margin (dB) - -

9 5.19 60.86dBuv Pk 28.3 -49.88 39.28 74 54
Azimuth:0-360 Height:151 Vert Margin (dB) -34.72 -14.72

10 7.49 57.7dBuV Pk 29.8 -47.33 40.17 74 54
Azimuth:0-360 Height:151 Vert Margin (dB) -33.83 -13.83

11 9.489 57.4dBuV Pk 36.4 -49.22 44 .58 74 54
Azimuth:0-360 Height:151 Vert Margin (dB) -29.42 -9.42

12 14.789 45.42dBuvV Pk 39.8 -40.92 44.3 74 54
Azimuth:0-360 Height:151 Vert Margin (dB) -29.7 -9.7

13 22.962 51.2dBuvV Pk 40.3 -45.09 46.41 74 54
Azimuth:0-360 Height:151 Vert Margin (dB) -27.59 -=7.59

LIMIT 1: 47 CFR Part 15 PK

LIMIT 2: 47 CFR Part 15 AV

Pk - Peak detector
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High Channel Plot
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High Channel Data

Chamberlain

Wi-Fi Mod

Z-Axis, HiCh, 1lg, Power 15

3.3 VDC

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1l 2
No. Frequency Reading Factor Factor Reading dBuV/m
(GHz) (dB) (dB)

1 1.047 68.68dBuvV Pk 27.5 -57.65 38.53 74 54
Azimuth:0-360 Height:151 Horz Margin (dB) -35.47 -15.47

2 2.456 68.37dBuV Pk 22 4.71 95.08 - -
Azimuth:0-360 Height:151 Horz Margin (dB) - -

3 4.795 61.7dBuv Pk 27.7 -51.59 37.81 74 54
Azimuth:0-360 Height:151 Horz Margin (dB) -36.19 -16.19

4 7.469 57.03dBuv Pk 30.1 -47.3 39.83 74 54
Azimuth:0-360 Height:151 Horz Margin (dB) -34.17 -14.17

5 8.87 57.5dBuV Pk 36.2 -49.36 44 .34 74 54
Azimuth:0-360 Height:151 Horz Margin (dB) -29.66 -9.66

6 13.411 48.2dBuV Pk 39.8 -44.35 43.65 74 54
Azimuth:0-360 Height:151 Horz Margin (dB) -30.35 -10.35

7 23.004 50.16dBuVv Pk 40.3 -44.92 45.54 74 54
Azimuth:0-360 Height:151 Horz Margin (dB) -28.46 -8.46

8 1.213 66.98dBuV Pk 28.4 -57.2 38.18 74 54
Azimuth:0-360 Height:151 Vert Margin (dB) -35.82 -15.82

9 2.468 53.16dBuVv Pk 22 4.71 79.87 - -
Azimuth:0-360 Height:151 Vert Margin (dB) - -

10 4.991 59.79dBuv Pk 27.8 -49.93 37.66 74 54
Azimuth:0-360 Height:151 Vert Margin (dB) -36.34 -16.34

11 7.609 57.42dBuvV Pk 28 -47.02 38.4 74 54
Azimuth:0-360 Height:151 Vert Margin (dB) -35.6 -15.6

12 9.435 57.07dBuv Pk 36.4 -48.96 44 .51 74 54
Azimuth:0-360 Height:151 Vert Margin (dB) =-29.49 -9.49

13 14.205 47.32dBuvV Pk 39.9 -42.41 44 .81 74 54
Azimuth:0-360 Height:151 Vert Margin (dB) -29.19 -9.19

14 23.308 51.38dBuVvV Pk 40.3 -44.56 47.12 74 54
Azimuth:0-360 Height:151 Vert Margin (dB) -26.88 -6.88

LIMIT 1: 47 CFR Part 15 PK

LIMIT 2: 47 CFR Part 15 AV

Pk - Peak detector
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9.2.3. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, HORIZ
PWR RMS Detector Used for Average Measurements

Chamberlain

Wi-Fi Mod

Z-Axis, LoCh, 1ln, Power 15
3.3 VvDC

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1 2
No. Frequency Reading Factor Factor Reading dBuV/m
(GHz) (dB) (dB)

Peak

1 2.36695 28.14dBuvV Pk 21.8 4.63 54.57 74 -
Azimuth:38 Height:150 Horz Margin (dB) -19.43 -

2 2.3776 27.5dBuV Pk 21.8 4.64 53.94 74 -
Azimuth:38 Height:150 Horz Margin (dB) -20.06 -

3 2.39 30.62dBuv Pk 21.8 4.65 57.07 74 -
Azimuth:38 Height:150 Horz Margin (dB) -16.93 -

7 2.4115 77.28dBuV Pk 21.8 4.65 103.73 - -
Azimuth:38 Height:150 Horz Margin (dB) - -

Average

4 2.3695 21.42dBuvV Av 21.8 4.63 47.85 74 54
Azimuth:38 Height:150 Horz Margin (dB) -26.15 -6.15

5 2.37845 21.97dBuvV Av 21.8 4.64 48.41 74 54
Azimuth:38 Height:150 Horz Margin (dB) -25.59 -5.59

6 2.39 23.13dBuV Av 21.8 4.65 49.58 74 54
Azimuth:38 Height:150 Horz Margin (dB) =24 .42 -4.42

8 2.4127 69.52dBuV Av 21.8 4.65 95.97 - -
Azimuth:38 Height:150 Horz Margin (dB) - -

LIMIT 1: BandEdge PK Limit
LIMIT 2: BandEdge AV Limit

Pk - Peak detector
AV - Average Detector
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LOW CHANNEL RESTRICTED, VERT
PWR RMS Detector Used for Average Measurements

Chamberlain

Wi-Fi Mod

Z-Axis, LoCh, 1ln, Power 15

3.3 vDC

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1l 2
No. Frequency Reading Factor Factor Reading dBuV/m
(GHz) (dB) (dB)

Peak

1 2.36605 28.51dBuv Pk 21.8 4.63 54.94 74 -
Azimuth:108 Height:297 Vert Margin (dB) -19.06 -

2 2.3803 28.48dBuV Pk 21.8 4.64 54.92 74 -
Azimuth:108 Height:297 Vert Margin (dB) -19.08 -

3 2.39 27.41dBuvV Pk 21.8 4.65 53.86 74 -
Azimuth:108 Height:297 Vert Margin (dB) -20.14 -

7 2.41135 66.82dBuvV Pk 21.8 4.65 93.27 - -
Azimuth:108 Height:297 Vert Margin (dB) - -

Average

4 2.3654 21.97dBuvV Av 21.8 4.63 48.4 74 54
Azimuth:108 Height:297 Vert Margin (dB) -25.6 -5.6

5 2.3771 22.51dBuvV Av 21.8 4.64 48.95 74 54
Azimuth:108 Height:297 Vert Margin (dB) -25.05 -=5.05

6 2.39 21.15dBuvV Av 21.8 4.65 47.6 74 54
Azimuth:108 Height:297 Vert Margin (dB) -26.4 -6.4

8 2.41275 60.88dBuv Av 21.8 4.65 87.33 - -
Azimuth:108 Height:297 Vert Margin (dB) - -

LIMIT 1: BandEdge PK Limit

LIMIT 2: BandEdge AV Limit

Pk - Peak detector
Av - Average detector
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AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, HORIZ
PWR RMS Detector Used for Average Measurements

Chamberlain

Wi-Fi Mod

Z-Axis, HiCh, 11n, Power 14

3.3V

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1 2
No. Frequency Reading Factor Factor Reading dBuV/m
(GHz) (dB) (dB)

Peak

1 2.46635 76.68dBuvV Pk 22 4.72 103.4 -
Azimuth:330 Height:150 Horz Margin (dB) -

2 2.4801 38.37dBuvV Pk 22 4.74 65.11 -
Azimuth:330 Height:150 Horz Margin (dB) -

3 2.4835 35.33dBuVv Pk 22.1 4.76 62.19 74 -
Azimuth:330 Height:150 Horz Margin (dB) -11.81 -

4 2.4875 27.34dBuvV Pk 22.1 4.76 54.2 74 -
Azimuth:330 Height:150 Horz Margin (dB) -19.8 -

5 2.5006 29.84dBuvV Pk 22.1 4.82 56.76 74 -
Azimuth:330 Height:150 Horz Margin (dB) -17.24 -

Average

6 2.46605 70.15dBuv Av 22 4.72 96.87 -
Azimuth:330 Height:150 Horz Margin (dB) -

7 2.48075 28.33dBuvV Av 22 4.75 55.08 -
Azimuth:330 Height:150 Horz Margin (dB) -

8 2.4835 25.67dBuvV Av 22.1 4.76 52.53 74 54
Azimuth:330 Height:150 Horz Margin (dB) -21.47 -1.47

9 2.48705 21.83dBuvV Av 22.1 4.76 48.69 74 54
Azimuth:330 Height:150 Horz Margin (dB) -25.31 -5.31

10 2.50105 19.25dBuv Av 22.1 4.82 46.17 74 54
Azimuth:330 Height:150 Horz Margin (dB) -27.83 -7.83

LIMIT 1: BandEdge PK Limit

LIMIT 2: BandEdge AV Limit

Pk - Peak detector
Av — Average Detector
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HIGH CHANNEL BANDEDGE, VERT
PWR RMS Detector Used for Average Measurements

Preliminary Rodicted Emiss

Chamberlain

Wi-Fi Mod

Z-Axis, HiCh, 11ln, Power 14

3.3V

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1l 2
No. Frequency Reading Factor Factor Reading dBuV/m
(GHz) (dB) (dB)

Peak

1 2.46125 67.35dBuvV Pk 22 4.72 94.07 -
Azimuth:38 Height:106 Vert Margin (dB) -

2 2.46635 67.6dBuvV Pk 22 4.72 94.32 -
Azimuth:38 Height:106 Vert Margin (dB) -

3 2.48035 30.48dBuvV Pk 22 4.74 57.22 -
Azimuth:38 Height:106 Vert Margin (dB) -

4 2.4835 26.72dBuvV Pk 22.1 4.76 53.58 74
Azimuth:38 Height:106 Vert Margin (dB) -20.42

5 2.48985 25.86dBuV Pk 22.1 4.75 52.71 74
Azimuth:38 Height:106 Vert Margin (dB) -21.29

6 2.50165 25.37dBuvV Pk 22.1 4.82 52.29 74
Azimuth:38 Height:106 Vert Margin (dB) -21.71

Average

7 2.46125 61.34dBuvV Av 22 4.72 88.06 -
Azimuth:38 Height:106 Vert Margin (dB) -

8 2.466 61.45dBuV Av 22 4.72 88.17 -
Azimuth:38 Height:106 Vert Margin (dB) -

9 2.4813 23.62dBuV Av 22 4.75 50.37 -
Azimuth:38 Height:106 Vert Margin (dB) -

10 2.4835 18.74dBuV Av 22.1 4.76 45.6 74 54
Azimuth:38 Height:106 Vert Margin (dB) -28.4 -8.4

11 2.4898 18.08dBuvV Av 22.1 4.75 44,93 74 54
Azimuth:38 Height:106 Vert Margin (dB) -29.07 -=9.07

12 2.5018 18.76dBuV Av 22.1 4.82 45.68 74 54
Azimuth:38 Height:106 Vert Margin (dB) -28.32 -8.32

LIMIT 1: BandEdge PK Limit

LIMIT 2: BandEdge AV Limit

Pk - Peak detector

Page 79 of 122

UL LLC

333 Pfingsten Rd., Northbrook, IL 60062, USA

FORM NO: CCSUP4701J

TEL: (847) 272-8800
This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO:11522702ADATE: January 31, 2017
FCC ID: HBW8522

Rev.0_1
IC: 2666A-8522

HARMONICS AND SPURIOUS EMISSIONS

Low Channel Plot

UL EMC Test System

22 Nov 2816

93.680:508

e

Preliminary Rodioted Emissions

Chamberlain

dBul/m Verticaol

166 Wi-Fi Mod
Z-Axis, LowCh, 11n, Power 14
3.3V

99 RED: Horizontaol GRN: Uertical

80 =

47 CFR Part 15 PK
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HZUL EMC Test System

22 Nov 2816
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Preliminary Radiated Emissions

Chomberlain

dBulU/m Horizontaol
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160 Wi-Fi Mod
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Low Channel Data

Chamberlain
Wi-Fi Mod

Z-Axis,

3.

3v

11n,

Power 14

RED: Horizontal GRN: Vertical

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1l 2
No. Frequency Reading Factor Factor Reading dBuV/m
(GHz) (dB) (dB)

1 1.908 65.84dBuv Pk 31.2 -44 .64 52.4 74 54
Azimuth:0-360 Height:148 Horz Margin (dB) -21.6 -1.6

2 2.416 66.98dBuV Pk 21.8 4.65 93.43 - -
Azimuth:0-360 Height:148 Horz Margin (dB) - -

3 3.526 23.65dBuv Pk 23.4 5.72 52.77 74 54
Azimuth:0-360 Height:148 Horz Margin (dB) -21.23 -1.23

4 11.785 54.25dBuvV Pk 37.8 -46.55 45.5 74 54
Azimuth:0-360 Height:148 Horz Margin (dB) -28.5 -8.5

5 1.903 65.4dBuv Pk 31.2 -44.68 51.92 74 54
Azimuth:0-360 Height:148 Vert Margin (dB) -22.08 -2.08

6 2.413 52.63dBuvV Pk 21.8 4.65 79.08 - -
Azimuth:0-360 Height:148 Vert Margin (dB) - -

7 3.521 23.23dBuVvV Pk 23.4 5.66 52.29 74 54
Azimuth:0-360 Height:148 Vert Margin (dB) -21.71 -1.71

8 11.785 57.02dBuvV Pk 37.8 -46.55 48.27 74 54
Azimuth:0-360 Height:148 Vert Margin (dB) -25.73 -5.73

LIMIT 1: 47 CFR Part 15 PK

LIMIT 2: 47 CFR Part 15 AV

Pk - Peak detector
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Middle Channel Plot

HaUL EMC Test System

22 Nov 2816 g8:44 .36

Preliminary Rodiated Emissions
Chamberlain
160 Wi-Fi Mod
Z-Axis, MidCh, 11n, Pouwer 14
3.3V
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1a 25
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HaUL EMC Test System

22 Nov 2816 g8:44 .36

Preliminary Radiated Emissions

Chamberlain
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c 3.3V
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Middle Channel Data
Chamberlain

Wi-Fi Mod

Z-Axis, MidCh, 11ln, Power 14
3.3V

RED: Horizontal GRN: Vertical

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1l 2
No. Frequency Reading Factor Factor Reading dBuV/m
(GHz) (dB) (dB)

1 1.898 65.84dBuv Pk 31.2 -44.71 52.33 74 54
Azimuth:0-360 Height:148 Horz Margin (dB) -21.67 -1.67

2 2.436 66.47dBuV Pk 21.9 4.72 93.09 - -
Azimuth:0-360 Height:148 Horz Margin (dB) - -

3 3.446 23dBuV Pk 23.5 5.83 52.33 74 54
Azimuth:0-360 Height:148 Horz Margin (dB) -21.67 -1.67

4 1.961 65.18dBuV Pk 31.5 -44.5 52.18 74 54
Azimuth:0-360 Height:148 Vert Margin (dB) -21.82 -1.82

5 2.437 52.67dBuvV Pk 21.9 4.72 79.29 - -
Azimuth:0-360 Height:148 Vert Margin (dB) - -

6 3.363 23.36dBuvV Pk 23.2 5.74 52.3 74 54
Azimuth:0-360 Height:148 Vert Margin (dB) -21.7 -1.7

LIMIT 1: 47 CFR Part 15 PK
LIMIT 2: 47 CFR Part 15 AV

Pk - Peak detector
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High Channel Plot

1@UL EMC Test System 22 Nov 2816 g8:34: 32
Preliminary Radiated Emissions
Chomberlain
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High Channel Data

Chamberlain

Wi-Fi Mod

Z-Axis, HiCh, 11n, Power 14

3.3V

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1 2
No. Frequency Reading Factor Factor Reading dBuV/m
(GHz) (dB) (dB)

1 1.94 65.33dBuv Pk 31.4 -44.52 52.21 74 54
Azimuth:0-360 Height:148 Horz Margin (dB) -21.79 -1.79

3 2.464 66.11dBuv Pk 22 4.72 92.83 - -
Azimuth:0-360 Height:148 Horz Margin (dB) - -

5 3.379 22.67dBuv Pk 23.3 5.83 51.8 74 54
Azimuth:0-360 Height:148 Horz Margin (dB) -22.2 -2.2

2 1.982 65.48dBuv Pk 31.7 -44.42 52.76 74 54
Azimuth:0-360 Height:148 Vert Margin (dB) -21.24 -1.24

4 2.466 52.98dBuvV Pk 22 4.72 79.7 - -
Azimuth:0-360 Height:148 Vert Margin (dB) -

6 3.392 24.03dBuvV Pk 23.4 5.77 53.2 74 54
Azimuth:0-360 Height:148 Vert Margin (dB) -20.8 -.8

LIMIT 1: 47 CFR Part 15 PK

LIMIT 2: 47 CFR Part 15 AV

Pk - Peak detector
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9.3. RADIATED BELOW 1 GHz

9.3.1. SPURIOUS EMISSIONS 9kHz TO 30 MHz 802.11b

1Z[ZUL EMC Test System 22 Nov 2816 16:42.56
Rodioted Emissions
11 =i
Z-fAxis, MidCh, 882.11b, TX
Red=ParEUT Grn=PerEUT Cyn=FPorGnd
1868
90
2 FCC Port {513
I 5
)
E
~
%78
S i 7
= [S1a] e q
3 | WWWA‘(, e 2
58 i I ‘ “‘ MWW M ”‘"‘ wamﬂe(mh ]
A “N\ bl Wi o 15
i f'a’ ! M‘« N\ﬂ‘\\"l““ (\l\"ém\‘ | el iy
o i W"”‘"‘lt‘M»"ﬁ/l'\ i gy 2
“WWMMW%VWM‘”MW FM%MMWWBIJ ‘
3 Ty Wi
Hi I e
P i .
. BEE B 1 a8 %}
Frequency (MHz2
Range (MHz) REU/UBL Ref/ftin  Dei/fivg Mode Sweep Pts  #Sups/Mode Position Range (MHz) REU/UBW Ref/ftin  Detffivg Mode Suesp Pt #Sups/Mode Position
|:.0889-.15 268 (-60B) /3 92/8 PEAK/LogPur-Uideo  7.2sec(futa) 4BA1  MAXH B-J6bdegs | 6:1-30 Gk (-6dB) /188K 92/8 PEAK/LogPur-Uidea  72Bnesc(Auto) 4601 MAXH d-36fdegs 101
2:.15-1 Ik C-EdB)/ 108k 92/8 PEAK/LogPur-Video  25msecCAuto) 4881  MAXH @-36Bdegs
3:1-38 Sk C-6dB)/ 1 Ak 82/ FERK/LogPur-Uideo  728meec(Auto) 4881  MAKH B-36degs
4:.089-.15 208 (-6dB)/ 3k 92/8 FEAK/LogPur-Uideo  7.2seclfuto) 4B@1T  MAXH B-368deg;
5:.15-1 Gk (6B / 1 Bk 92/8 PEAK/LogPur-Uideo  25msec(Auto) 4BA1  MAXH B-36Hdegs
RE SkHz-3BMHz 3m E-Field Loop 3 axis ESCI.TST Rev 9.5 13 Moy 2016
Chamberlain
WiFi Mod
Z-Axis, MidCh, 802.11b, TX
Red=ParEUT Grn=PerEUT Cyn=ParGnd
Trace Markers
Test Meter Transducer Gain/Loss Corrected Limit:1l
No. Frequency Reading Factor Factor Reading dB(uVolts/meter)
(MHzZ) (dB) (dB)
Parallel to EUT
1 .00911 44.08dBuVv Pk 22.3 0 66.38 128.4
Azimuth:0-360 Height:101 Horz Margin (dB) -62.02
2 .22391 41.94dBuvV Pk 11.3 0 53.24 100.6
Azimuth:0-360 Height:101 Horz Margin (dB) -47.36
3 1.7685 21.89dBuvV Pk 11.5 .1 33.49 69.54
Azimuth:0-360 Height:101 Horz Margin (dB) -36.05
Perpend to EUT
4 .06203 34.8dBuV Pk 12.2 0 47 111.74
Azimuth:0-360 Height:101 Horz Margin (dB) -64.74
5 .53127 35.32dBuVvV Pk 11.3 0 46.62 73.1
Azimuth:0-360 Height:101 Horz Margin (dB) -26.48
6 3.25475 19.57dBuv Pk 11.5 .1 31.17 69.54
Azimuth:0-360 Height:101 Horz Margin (dB) -38.37
Parallel to GND
7 .02381 45.41dBuvV Pk 15.9 0 61.31 120.06
Azimuth:0-360 Height:101 Horz Margin (dB) -58.75
8 .42349 37.46dBuvV Pk 11.3 0 48.76 95.07
Azimuth:0-360 Height:101 Horz Margin (dB) -46.31
9 1.34075 26.55dBuv Pk 11.4 .1 38.05 65.06
Azimuth:0-360 Height:101 Horz Margin (dB) -27.01
LIMIT 1: FCC Part 15 3M

Pk - Peak detector
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9.3.2. SPURIOUS EMISSIONS 9kHz TO 30 MHz 802.119g

WZQUL EMC Test System 22 Nov 2816 16:21:68
Rodioted Emissions
e i
7-fxis, MidCh, BE2.116, TX
Red=ParEUT Grn=PerEUT Cyn=FPorGnd
188
98
2 FCC Part 1513
I 5
)
E
~
9 78
o
3 i .
< 59 i 5
5 JMWJWh,W o W
AL, oy 1 B 5
56 T i M | | n‘\\w‘ | "Ww& )
I Wb
| HI i n1 "‘\‘”'MH' i e "N-:'va It
a5 et - Wil
I bl g
“ “‘M‘””J“"”“v"t"“ i
- | MWMN“H ‘“WMﬁwwmww
3 “J : - m”ﬂmme”M*WWWMmeumum
alaE] A 1 9
Frequency (MHz2
Range (MHz1 REU/UBU Ref/ftin  Det/fvg Mode weep. Fis  #Swps/Mode Position Range (MHz) REU/VBW Ref/ftin  Det/fAvg Mode Sueep Pis  #Sups/Mode  Position
|:.0889-.15 268 (-60B) /3 92/8 PEAK/LogPur-Uideo  7.2sec(futa) 4BA1  MAXH B-J6bdegs | 6:1-30 Gk (-6dB) /188K 92/8 PEAK/LogPur-Uidea  72Bnesc(Auto) 4601 MAXH d-36fdegs 101
2:.15-1 Ik C-GoE)/ 18k 92/ PEAK/LogPur-Video  25msectfiuto) 4631 MAXH B-368degs
3:1-38 Ok -6/ 108k 92/8 PEAK/LogPur-Uideo  7Z@meec(huto) 4631  MAXH B-368dege.
4:.089-.15 208 (-6dB)/ 3k 92/8 FEAK/LogPur-Uideo  7.2seclfuto) 4B@1T  MAXH B-36d:
5:.15-1 Gk (6B / 1 Bk 92/8 PEAK/LogPur-Uideo  25msec(Auto) 4881  MAXH B-368degs
RE 9kHz-38MHz 3m E-Field Loop 3 axis ESCI.TST Rev 9.5 13 Moy 2616
Chamberlain
WiFi Mod
7Z-Axis, MidCh, 802.11G, TX
Red=ParEUT Grn=PerEUT Cyn=ParGnd
Trace Markers
Test Meter Transducer Gain/Loss Corrected Limit:l
No. Frequency Reading Factor Factor Reading dB(uVolts/meter)
(MHzZ) (dB) (dB)
Parallel to EUT
1 .01576 39.17dBuvV Pk 18.6 0 57.77 123.64
Azimuth:0-360 Height:101 Horz Margin (dB) -65.87
2 .52041 34.99dBuv Pk 11.3 0 46.29 73.28
Azimuth:0-360 Height:101 Horz Margin (dB) -26.99
3 2.13825 21.7dBuV Pk 11.5 .1 33.3 69.54
Azimuth:0-360 Height:101 Horz Margin (dB) -36.24
Perpend to EUT
4 .02776 38.62dBuvV Pk 15.4 0 54.02 118.72
Azimuth:0-360 Height:101 Horz Margin (dB) -64.7
5 .38249 38.11dBuv Pk 11.3 0 49.41 95.95
Azimuth:0-360 Height:101 Horz Margin (dB) -46.54
6 2.19625 22.08dBuv Pk 11.5 .1 33.68 69.54
Azimuth:0-360 Height:101 Horz Margin (dB) -35.86
Parallel to GND
7 .02395 43.22dBuVvV Pk 15.9 0 59.12 120.01
Azimuth:0-360 Height:101 Horz Margin (dB) -60.89
8 .33361 38.61dBuv Pk 11.3 0 49.91 97.14
Azimuth:0-360 Height:101 Horz Margin (dB) -47.23
9 1.73225 21.52dBuvV Pk 11.5 .1 33.12 69.54
Azimuth:0-360 Height:101 Horz Margin (dB) -36.42
LIMIT 1: FCC Part 15 3M

Pk - Peak detector
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9.3.3. SPURIOUS EMISSIONS 9kHz TO 30 MHz 802.11n

WZQUL EMC Test System 22 Nov 2816 15:43:51
Rodioted Emissions
e i
Z-fxis, MidCh, BE2 1IN, TX
Red=ParEUT Grn=PerEUT Cyn=FPorGnd
188
98
7 FCC Parje 1503
I 5
)
E
~
9 78
= | 7
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Frequency (MHz2
Range (MHz1 REU/UBU Ref/ftin  Det/fvg Mode Fis  #Swps/Mode Position Range (MHz) REU/VBW Ref/ftin  Det/fAvg Mode /Mode  Position
|:.0889-.15 268 (-60B) /3 92/8 PEAK/LogPur-Videa 7. ZSEc(Autu) 46a1 MAXH B-J6bdegs | 6:1-30 Gk (-6dB) /188K 92/8 PEAK/Lnngr Video 728msac(ﬁutu) 4BB1 MAXH d-36fdegs 101
2:.15-1 Ik C-GoE)/ 18k 92/ PEAK/LogPur-Video  25msectfiuto) 4631 MAXH B-368degs
3:1-38 Ok -6/ 108k 92/8 PEAK/LogPur-Uideo  7Z@meec(huto) 4631  MAXH B-368dege.
4:.089-.15 208 (-6dB)/ 3k 92/8 FEAK/LogPur-Uideo  7.2seclfuto) 4B@1T  MAXH B-36d:
5:.15-1 Gk (6B / 1 Bk 92/8 PEAK/LogPur-Uideo  25msec(Auto) 4881  MAXH B-368degs
RE 9kHz-38MHz 3m E-Field Loop 3 axis ESCI.TST Rev 9.5 13 Moy 2616
Chamberlain
WiFi Mod
Z-Axis, MidCh, 802.11N, TX
Red=ParEUT Grn=PerEUT Cyn=ParGnd
Trace Markers
Test Meter Transducer Gain/Loss Corrected Limit:l
No. Frequency Reading Factor Factor Reading dB(uvolts/meter)
(MHz) (dB) (dB)
Parallel to EUT
1 .02398 40.61dBuv Pk 15.9 0 56.51 119.99
Azimuth:0-360 Height:101 Horz Margin (dB) -63.48
2 .23722 42.89dBuvV Pk 11.3 0 54.19 100.1
Azimuth:0-360 Height:101 Horz Margin (dB) -45.91
3 2.10925 22.76dBuV Pk 11.5 .1 34.36 69.54
Azimuth:0-360 Height:101 Horz Margin (dB) -35.18
Perpend to EUT
4 .01845 37.99dBuVv Pk 17.2 0 55.19 122.27
Azimuth:0-360 Height:101 Horz Margin (dB) -67.08
5 .44394 37.35dBuv Pk 11.3 0 48.65 94.66
Azimuth:0-360 Height:101 Horz Margin (dB) -46.01
6 14.3545 13.43dBuvV Pk 10.1 .2 23.73 69.54
Azimuth:0-360 Height:101 Horz Margin (dB) -45.81
Parallel to GND
7 .01597 43.28dBuvV Pk 18.5 0 61.78 123.52
Azimuth:0-360 Height:101 Horz Margin (dB) -61.74
8 .40454 36.6dBuV Pk 11.3 0 47.9 95.46
Azimuth:0-360 Height:101 Horz Margin (dB) -47.56
9 6.481 16.16dBuvV Pk 11.2 .1 27.46 69.54
Azimuth:0-360 Height:101 Horz Margin (dB) -42.08
LIMIT 1: FCC Part 15 3M

Pk - Peak detector
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9.3.4. SPURIOUS EMISSIONS 9kHz TO 30 MHz Open Field Correlation Data

Correlation Data for measurements 9kHz-30MHz between Outside and 10m semi-anechoic chamber in
at Underwriter Laboratories in Northbrook, IL.

Outside to 10 Meter Chamber Correlation Data - 3m distance

82
80
78

76

dBuV/m

74
72

70

O ¢ F EE P DO AL @YY Y 0 D9 PO D O
Q&@@@@o@ooog \z\?;.o\’v’v

Frequency (MHz)

==@==SA Reading dBuV @ 3m Parking Lot ==@==SA Reading dBuV @ 3m Chamber

Correlation measurements were conducted using a signal source with an antenna outside in open area
(parking lot). Immediately following the measurements the same setup was moved inside the 10 meter
semi-anechoic chamber and the measurements were repeated. The above plot shows the difference in
levels measured between outside and the 10 meter semi anechoic chamber.
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9.3.6. SPURIOUS EMISSIONS 30 TO 1000 MHz for 802.11b

Low Channel Plots
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Low Channel Data

Chamberlain
WiFi Mod

Z-Axis, LowCh,

Pwrl8

RED: Horizontal GRN: Vertical

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1
No. Frequency Reading Factor Factor Reading dB(uv/m)
(MHz) (dB) (dB)
1 46.49 34.02dBuv Pk 11.8 -19.5 26.32 40
Azimuth:0-360 Height:249 Horz Margin (dB) -13.68
2 160.0925 34.45dBuv Pk 14.9 -19 30.35 43.52
Azimuth:0-360 Height:399 Horz Margin (dB) -13.17
3 38.16 33.36dBuvV Pk 15 -19.5 28.86 40
Azimuth:0-360 Height:102 Vert Margin (dB) -11.14
4 160.0925 32.02dBuv Pk 14.9 -19 27.92 43.52
Azimuth:0-360 Height:399 Vert Margin (dB) -15.6
5 355.9 38.98dBuv Pk 15.2 -18 36.18 46.02
Azimuth:0-360 Height:199 Horz Margin (dB) -9.84
6 549.3 32.14dBuv Pk 19.9 -17.1 34.94 46.02
Azimuth:0-360 Height:399 Vert Margin (dB) -11.08
LIMIT 1: CFR 47 Part 15 Class B 3m

Pk - Peak detector
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Middle Channel Plots
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Middle Channel Data

Chamberlain
WiFi Mod

7-Axis, MidCh,

802.11b, Pwrl8

RED: Horizontal GRN: Vertical

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1
No. Frequency Reading Factor Factor Reading dB(uv/m)
(MHz) (dB) (dB)
1 35.3975 32.59dBuvV Pk 16.1 -19.4 29.29 40
Azimuth:0-360 Height:399 Horz Margin (dB) -10.71
2 160.0925 34.19dBuv Pk 14.9 -19 30.09 43.52
Azimuth:0-360 Height:399 Horz Margin (dB) -13.43
3 39.5625 34.22dBuvV Pk 14.5 -19.5 29.22 40
Azimuth:0-360 Height:251 Vert Margin (dB) -10.78
4 160.0925 32.3dBuV Pk 14.9 -19 28.2 43.52
Azimuth:0-360 Height:101 Vert Margin (dB) -15.32
5 917.3 32.55dBuv Pk 23.3 -17.4 38.45 46.02
Azimuth:0-360 Height:98 Horz Margin (dB) -7.57
6 911.7 30.98dBuv Pk 23.3 -17.1 37.18 46.02
Azimuth:0-360 Height:99 Vert Margin (dB) -8.84
LIMIT 1: CFR 47 Part 15 Class B 3m

Pk - Peak detector
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High Channel Plots
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High Channel Data

Chamberlain
WiFi Mod
Z-Axis,

HighCh,

802.11b, Pwrl8

RED: Horizontal GRN: Vertical

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1
No. Frequency Reading Factor Factor Reading dB(uv/m)
(MHz) (dB) (dB)
1 35.2275 32.17dBuv Pk 16.1 -19.4 28.87 40
Azimuth:0-360 Height:101 Horz Margin (dB) -11.13
2 160.0925 34.14dBuvV Pk 14.9 -19 30.04 43.52
Azimuth:0-360 Height:398 Horz Margin (dB) -13.48
3 37.7775 33.32dBuvV Pk 15.2 -19.5 29.02 40
Azimuth:0-360 Height:101 Vert Margin (dB) -10.98
4 160.05 32.88dBuVvV Pk 14.9 -19 28.78 43.52
Azimuth:0-360 Height:398 Vert Margin (dB) -14.74
5 469.8 30.53dBuv Pk 17.2 -17.6 30.13 46.02
Azimuth:0-360 Height:399 Horz Margin (dB) -15.89
6 470.2 36.08dBuv Pk 17.2 -17.6 35.68 46.02
Azimuth:0-360 Height:99 Vert Margin (dB) -10.34
LIMIT 1: CFR 47 Part 15 Class B 3m

Pk - Peak detector
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9.3.7. SPURIOUS EMISSIONS 30 TO 1000 MHz for 802.119g
Low Channel Plots
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Low Channel Data
Chamberlain

WiFi Mod

Z-Axis, LowCh, 802.11g, PWR15
RED: Horizontal GRN: Vertical

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1
No. Frequency Reading Factor Factor Reading dB(uv/m)
(MHzZ) (dB) (dB)
1 34.845 32.81dBuvV Pk 16.3 -19.5 29.61 40
Azimuth:0-360 Height:398 Horz Margin (dB) -10.39
2 160.0925 34.5dBuV Pk 14.9 -19 30.4 43.52
Azimuth:0-360 Height:398 Horz Margin (dB) -13.12
3 36.4175 33.52dBuvV Pk 15.7 -19.4 29.82 40
Azimuth:0-360 Height:252 Vert Margin (dB) -10.18
4 158.69 32.6dBuV Pk 14.8 -19 28.4 43.52
Azimuth:0-360 Height:101 Vert Margin (dB) -15.12
5 545.1 30.17dBuv Pk 20.1 -17.2 33.07 46.02
Azimuth:0-360 Height:199 Horz Margin (dB) -12.95
6 823.9 32.31dBuvV Pk 22.7 -17.2 37.81 46.02
Azimuth:0-360 Height:299 Horz Margin (dB) -8.21
7 960.3 31.36dBuvV Pk 23.6 -16.9 38.06 53.97
Azimuth:0-360 Height:199 Horz Margin (dB) -15.91
8 956 31.69dBuv Pk 23.5 -16.7 38.49 46.02
Azimuth:0-360 Height:399 Vert Margin (dB) -7.53
9 912.6 32.21dBuv Pk 23.3 -17.1 38.41 46.02
Azimuth:0-360 Height:302 Vert Margin (dB) -7.601
10 707.9 32.51dBuv Pk 20.2 -16.7 36.01 46.02
Azimuth:0-360 Height:99 Vert Margin (dB) -10.01
LIMIT 1: CFR 47 Part 15 Class B 3m

Pk - Peak detector
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Middle Channel Plots

UL EMC Test System

22 Nov 2816 13:88:83
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Middle Channel Data

Chamberlain
WiFi Mod

Z-Axis, LowCh,

802.11g, PWRLS

RED: Horizontal GRN: Vertical

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1
No. Frequency Reading Factor Factor Reading dB(uv/m)
(MHzZ) (dB) (dB)
1 34.845 32.81dBuvV Pk 16.3 -19.5 29.61 40
Azimuth:0-360 Height:398 Horz Margin (dB) -10.39
2 160.0925 34.5dBuV Pk 14.9 -19 30.4 43.52
Azimuth:0-360 Height:398 Horz Margin (dB) -13.12
3 36.4175 33.52dBuvV Pk 15.7 -19.4 29.82 40
Azimuth:0-360 Height:252 Vert Margin (dB) -10.18
4 158.69 32.6dBuV Pk 14.8 -19 28.4 43.52
Azimuth:0-360 Height:101 Vert Margin (dB) -15.12
5 545.1 30.17dBuv Pk 20.1 -17.2 33.07 46.02
Azimuth:0-360 Height:199 Horz Margin (dB) -12.95
6 823.9 32.31dBuvV Pk 22.7 -17.2 37.81 46.02
Azimuth:0-360 Height:299 Horz Margin (dB) -8.21
7 960.3 31.36dBuvV Pk 23.6 -16.9 38.06 53.97
Azimuth:0-360 Height:199 Horz Margin (dB) -15.91
8 956 31.69dBuv Pk 23.5 -16.7 38.49 46.02
Azimuth:0-360 Height:399 Vert Margin (dB) -7.53
9 912.6 32.21dBuv Pk 23.3 -17.1 38.41 46.02
Azimuth:0-360 Height:302 Vert Margin (dB) -7.601
10 707.9 32.51dBuv Pk 20.2 -16.7 36.01 46.02
Azimuth:0-360 Height:99 Vert Margin (dB) -10.01
LIMIT 1: CFR 47 Part 15 Class B 3m

Pk - Peak detector
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High Channel Plots

1QEUL EMC Test System 22 Nov 2816 13:18:44
Rodiated Emissions
Chamber lain
Eld UiFi Mod
Z-Axis, HighCh, 8BZ.11g, PURIS
RED: Horizontal GRN: Uertical
80
78
o
o 68
E
3 o
58 CFR™H art 1D ClTass B m ‘
£
3
> 48
)
N 5
5]
kL2 g
2e ”‘“‘wmm PP
# Mot
18
38 1868 1688
Frequency (MHz>
Range (122 REUUBL  Fef/Atin  Det/fvg flode Suesp Pts  Fwps/Mode FPosition Range (1) RBI/UBW  Ref/Atin Det/Avg flode Sucep Pts #Saps/Mode Fosition
2:38-280 128KC-6B2/1 92/B  PEAK/LogPur-Video 3JBueectAutc) 4B81  MAXH 0-360degs | 4:208-1680 12BC-6B)/1N  92/8  PEAK/LogPur-Uideo  135nesctAutc) BEDI  HAXH 8-360degs U
RE 38-1868 MHz 18m MeasDist with 3m Limits ESCI.TST Rev 9.5 13 Moy 2816
1QQUL EMC Test System 22 Nov 2816 13:18:44
Rodiated Emissions
Chomber lain
el WiFi Mod
Z-Axis, HighCh, 882.11g, FURIS
RED: Horizontal GRN: Uertical
80
78
E
=]
]
N
; :
o
£ OBICFRTAT T BERE TS T TESE TR |
<
>
> 4e
%
I 2
3@%
%Mu ~ ol
20 R T, T
i
18
34 184 1888
Frequency (MHz2
Range (122 REU/UBL  Fef/Atin  Det/fvg flode Suesp Pts Fups/Mode FPosition Range (1) REI/UBW  Ref/Atin Det/Avg flode Sucep Pts #Saps/Mode Fosition
1:30-288 128KC-6B3/1N 92/B PEAK/LogPur-Video 3JBueectAutc) 4B81  MAXH 8-360degs | 3:208-1680 12BC-6B)/1N  92/8  PEAK/LogPur-Video  13BnesctAutc) BEDI  HAXH 8-360degs H
RE 38-1888 MHz 1Bn MewsDist with 3m Limits ESCI.TST Rev 9.5 13 May 2816

Page 100 of 122

UL LLC

333 Pfingsten Rd., Northbrook, IL 60062, USA
This report shall not be reproduced except in full, without the written approval of UL LLC

FORM NO: CCSUP4701J

TEL: (847) 272-8800



REPORT NO:11522702ADATE: January 31, 2017
FCC ID: HBW8522

Rev.0_1
IC: 2666A-8522

High Channel Data

Chamberlain
WiFi Mod

Z-Axis, HighCh,
RED: Horizontal

Trace Markers

802.11g, PWR1S5
GRN: Vertical

Test Meter Transducer Gain/Loss Corrected Limit:1
No. Frequency Reading Factor Factor Reading dB(uv/m)
(MHzZ) (dB) (dB)
1 30.3825 31.33dBuvV Pk 18 -19.5 29.83 40
Azimuth:0-360 Height:398 Horz Margin (dB) -10.17
2 160.0925 33.88dBuVv Pk 14.9 -19 29.78 43.52
Azimuth:0-360 Height:398 Horz Margin (dB) -13.74
3 181.1725 33.33dBuvV Pk 15.5 -18.7 30.13 43.52
Azimuth:0-360 Height:248 Horz Margin (dB) -13.39
4 192.35 33.66dBuvV Pk 16 -18.4 31.26 43.52
Azimuth:0-360 Height:248 Horz Margin (dB) -12.26
5 31.615 32.2dBuV Pk 17.5 -19.5 30.2 40
Azimuth:0-360 Height:101 Vert Margin (dB) -9.8
6 35.1 32.89dBuvV Pk 16.2 -19.4 29.69 40
Azimuth:0-360 Height:398 Vert Margin (dB) =-10.31
7 38.1175 33.88dBuvV Pk 15.1 -19.5 29.48 40
Azimuth:0-360 Height:101 Vert Margin (dB) -10.52
8 160.0925 33.77dBuvV Pk 14.9 -19 29.67 43.52
Azimuth:0-360 Height:251 Vert Margin (dB) -13.85
9 161.7075 32.46dBuvV Pk 14.9 -19 28.36 43.52
Azimuth:0-360 Height:251 Vert Margin (dB) -15.16
10 538.5 32.11dBuvV Pk 19.5 -17.2 34.41 46.02
Azimuth:0-360 Height:399 Horz Margin (dB) -11.61
11 551.1 31.48dBuV Pk 19.8 -17.1 34.18 46.02
Azimuth:0-360 Height:399 Horz Margin (dB) -11.84
12 892.6 33.06dBuVv Pk 22.6 -17.1 38.56 46.02
Azimuth:0-360 Height:399 Horz Margin (dB) -7.46
13 942.6 32.22dBuvV Pk 23.2 =17 38.42 46.02
Azimuth:0-360 Height:199 Horz Margin (dB) =-7.6
14 547.7 31.2dBuV Pk 20 -17.1 34.1 46.02
Azimuth:0-360 Height:399 Vert Margin (dB) -11.92
15 960.8 32.59dBuVv Pk 23.6 -16.9 39.29 53.97
Azimuth:0-360 Height:299 Vert Margin (dB) -14.68
LIMIT 1: CFR 47 Part 15 Class B 3m

Pk - Peak detector
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9.3.8. SPURIOUS EMISSIONS 30 TO 1000 MHz for 802.11n

Low Channel Plots

1@@UL EMC Test System 22 Nov 2816 13:593:22
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2:38-280 128KC-6B2/1 92/B  PEAK/LogPur-Video 3JBueectAutc) 4B81  MAXH 0-360degs | 4:208-1680 12BC-6B)/1N  92/8  PEAK/LogPur-Uideo  135nesctAutc) BEDI  HAXH 8-360degs U
RE 38-1868 MHz 18m MeasDist with 3m Limits ESCI.TST Rev 9.5 13 Moy 2816
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1:30-288 128KC-6B3/1N 92/B PEAK/LogPur-Video 3JBueectAutc) 4B81  MAXH 8-360degs | 3:208-1680 12BC-6B)/1N  92/8  PEAK/LogPur-Video  13BnesctAutc) BEDI  HAXH 8-360degs H

RE 38-1@68 MHz 16m MecsDist with 3m Limits ESCI.TST
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Low Channel Data
Chamberlain

WiFi Mod

7Z-Axis, LowCh, 802.11N, TxX14
RED: Horizontal GRN: Vertical

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1
No. Frequency Reading Factor Factor Reading dB(uv/m)
(MHzZ) (dB) (dB)
1 30.5525 31.99dBuv Pk 18 -19.5 30.49 40
Azimuth:0-360 Height:398 Horz Margin (dB) -9.51
2 49.04 33.61dBuv Pk 10.8 -19.5 24.91 40
Azimuth:0-360 Height:102 Horz Margin (dB) =-15.09
3 160.135 33.91dBuv Pk 14.9 -19 29.81 43.52
Azimuth:0-360 Height:398 Horz Margin (dB) -13.71
4 181.045 33.67dBuv Pk 15.5 -18.7 30.47 43.52
Azimuth:0-360 Height:248 Horz Margin (dB) =-13.05
5 30.6375 31.57dBuv Pk 17.9 -19.5 29.97 40
Azimuth:0-360 Height:101 Vert Margin (dB) -10.03
6 38.6275 34.17dBuvV Pk 14.8 -19.5 29.47 40
Azimuth:0-360 Height:101 Vert Margin (dB) -10.53
7 181.215 32.93dBuvV Pk 15.5 -18.7 29.73 43.52
Azimuth:0-360 Height:101 Vert Margin (dB) -13.79
8 193.285 32.12dBuvV Pk 16 -18.3 29.82 43.52
Azimuth:0-360 Height:398 Vert Margin (dB) -13.7
9 195.7075 32.12dBuvV Pk 16 -18.3 29.82 43.52
Azimuth:0-360 Height:251 Vert Margin (dB) -13.7
10 262.1 33.56dBuVv Pk 12.6 -18.6 27.56 46.02
Azimuth:0-360 Height:199 Horz Margin (dB) -18.46
11 545 30.68dBuv Pk 20.1 -17.2 33.58 46.02
Azimuth:0-360 Height:299 Horz Margin (dB) -12.44
12 830.7 33.61dBuv Pk 22.5 -17.4 38.71 46.02
Azimuth:0-360 Height:99 Horz Margin (dB) -7.31
13 935.9 33.01dBuv Pk 22.8 -17.1 38.71 46.02
Azimuth:0-360 Height:199 Horz Margin (dB) -7.31
14 354.8 32.98dBuVv Pk 15.2 -18 30.18 46.02
Azimuth:0-360 Height:399 Vert Margin (dB) -15.84
15 539 31.71dBuV Pk 19.6 -17.2 34.11 46.02
Azimuth:0-360 Height:302 Vert Margin (dB) -11.91
16 630 32.3dBuV Pk 20.3 -16.6 36 46.02
Azimuth:0-360 Height:198 Vert Margin (dB) -10.02
17 949.8 31.43dBuvV Pk 23.5 -16.9 38.03 46.02
Azimuth:0-360 Height:99 Vert Margin (dB) =-7.99
LIMIT 1: CFR 47 Part 15 Class B 3m

Pk - Peak detector
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Middle Channel Plots
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2:38-280 128KC-6B2/1 92/B  PEAK/LogPur-Video 3JBueectAutc) 4B81  MAXH 0-360degs | 4:208-1680 12BC-6B)/1N  92/8  PEAK/LogPur-Uideo  135nesctAutc) BEDI  HAXH 8-360degs U
RE 38-1868 MHz 18m MeasDist with 3m Limits ESCI.TST Rev 9.5 13 Moy 2816
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1:30-288 128KC-6B3/1N 92/B PEAK/LogPur-Video 3JBueectAutc) 4B81  MAXH 8-360degs | 3:208-1680 12BC-6B)/1N  92/8  PEAK/LogPur-Video  13BnesctAutc) BEDI  HAXH 8-360degs H
RE 38-1@68 MHz 16m MecsDist with 3m Limits ESCI.TST Rev 9.5 13 Moy 2616
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Middle Channel Data
Chamberlain

WiFi Mod

Z-Axis, MidCh, 802.11N, Tx14
RED: Horizontal GRN: Vertical

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1
No. Frequency Reading Factor Factor Reading dB(uv/m)
(MHzZ) (dB) (dB)
1 33.0175 32.05dBuv Pk 17 -19.5 29.55 40
Azimuth:0-360 Height:101 Horz Margin (dB) -10.45
2 126.0075 33.67dBuvV Pk 13.8 -19.2 28.27 43.52
Azimuth:0-360 Height:398 Horz Margin (dB) -15.25
3 160.135 33.72dBuvV Pk 14.9 -19 29.62 43.52
Azimuth:0-360 Height:398 Horz Margin (dB) -13.9
4 180.96 33.56dBuV Pk 15.5 -18.7 30.36 43.52
Azimuth:0-360 Height:248 Horz Margin (dB) -13.16
5 30.935 32.43dBuvV Pk 17.8 -19.5 30.73 40
Azimuth:0-360 Height:101 Vert Margin (dB) -9.27
6 119.1225 32.66dBuvV Pk 13.3 -19.2 26.76 43.52
Azimuth:0-360 Height:398 Vert Margin (dB) -16.76
7 141.0525 34.81dBuvV Pk 14.1 -19.1 29.81 43.52
Azimuth:0-360 Height:101 Vert Margin (dB) -13.71
8 194.1775 31.99dBuv Pk 16 -18.3 29.69 43.52
Azimuth:0-360 Height:398 Vert Margin (dB) -13.83
9 244.7 34.22dBuvV Pk 11.7 -18.8 27.12 46.02
Azimuth:0-360 Height:299 Horz Margin (dB) -18.9
10 548.2 31.05dBuv Pk 20 -17.1 33.95 46.02
Azimuth:0-360 Height:299 Horz Margin (dB) =-12.07
11 918.6 32.35dBuv Pk 23.2 -17.3 38.25 46.02
Azimuth:0-360 Height:399 Horz Margin (dB) =-7.77
12 214.4 33.19dBuvV Pk 11.4 -19 25.59 43.52
Azimuth:0-360 Height:102 Vert Margin (dB) -17.93
13 355.8 34.94dBuvV Pk 15.2 -18 32.14 46.02
Azimuth:0-360 Height:102 Vert Margin (dB) -13.88
14 547.3 31.37dBuv Pk 20 -17.1 34.27 46.02
Azimuth:0-360 Height:102 Vert Margin (dB) -11.75
15 985.6 30.72dBuvV Pk 24.4 -16.1 39.02 53.97
Azimuth:0-360 Height:399 Vert Margin (dB) -14.95
LIMIT 1: CFR 47 Part 15 Class B 3m

Pk - Peak detector
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High Channel Plots
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High Channel Data

Chamberlain
WiFi Mod

Z-Axis, HighCh,
RED: Horizontal

Trace Markers

802.11N, TX14
GRN: Vertical

Test Meter Transducer Gain/Loss Corrected Limit:1
No. Frequency Reading Factor Factor Reading dB(uv/m)
(MHzZ) (dB) (dB)
1 33.8675 33.01dBuv Pk 16.7 -19.5 30.21 40
Azimuth:0-360 Height:398 Horz Margin (dB) -9.79
2 160.0925 34.21dBuvV Pk 14.9 -19 30.11 43.52
Azimuth:0-360 Height:398 Horz Margin (dB) -13.41
3 182.7025 33.73dBuv Pk 15.6 -18.7 30.63 43.52
Azimuth:0-360 Height:248 Horz Margin (dB) -12.89
4 30.3825 31.26dBuVv Pk 18 -19.5 29.76 40
Azimuth:0-360 Height:102 Vert Margin (dB) -10.24
5 33.145 32.2dBuV Pk 16.9 -19.5 29.6 40
Azimuth:0-360 Height:251 Vert Margin (dB) -10.4
6 160.0925 32.61dBuv Pk 14.9 -19 28.51 43.52
Azimuth:0-360 Height:251 Vert Margin (dB) -15.01
7 191.925 31.45dBuv Pk 16 -18.4 29.05 43.52
Azimuth:0-360 Height:102 Vert Margin (dB) -14.47
8 202.5 34.47dBuvV Pk 11.4 -19 26.87 43.52
Azimuth:0-360 Height:199 Horz Margin (dB) -16.65
9 549.6 31.53dBuvV Pk 19.9 -17.1 34.33 46.02
Azimuth:0-360 Height:399 Horz Margin (dB) -11.69
10 959.3 30.94dBuvV Pk 23.6 -16.9 37.64 46.02
Azimuth:0-360 Height:199 Horz Margin (dB) -8.38
11 442 32.5dBuV Pk 16.7 -17.7 31.5 46.02
Azimuth:0-360 Height:99 Vert Margin (dB) -14.52
12 553.3 31.72dBuvV Pk 19.6 -17.1 34.22 46.02
Azimuth:0-360 Height:99 Vert Margin (dB) -11.8
13 636.3 31.83dBuvV Pk 20.5 -16.7 35.63 46.02
Azimuth:0-360 Height:299 Vert Margin (dB) -10.39
14 820 32.64dBuv Pk 22.8 -17.2 38.24 46.02
Azimuth:0-360 Height:399 Vert Margin (dB) -7.78
15 959.6 32.64dBuv Pk 23.6 -16.9 39.34 46.02
Azimuth:0-360 Height:99 Vert Margin (dB) -6.68
LIMIT 1: CFR 47 Part 15 Class B 3m

Pk - Peak detector
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10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
(uasi-peak Average
0.15-0.5 b to 56 56 to 46
0.5-5 56 46
5-30 fl) a0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.
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RESULTS for 802.11b
Conducted Emissions Plots
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Conducted Emissions Data
Manufacturer:Chamberlain Group
Model#WiFi Module with rep. supply
Operating Mode:802.11b mid channel
Voltage:120V60HzZ

RED: QP GRN: Av

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1 2 3 4
No. Frequency Reading Factor Factor Reading (dB(uVolts)
(MHz) (dB) (dB)

Line

1 .15225 23.84dBuvV Qp .1 13.6 37.54 79 - 65.88 -
Margin (dB) -41.46 - -28.34 -

2 .15225 15.92dBuv Ca .1 13.6 29.62 - 66 - 55.88
Margin (dB) - -36.38 - -26.26

3 .24113 22.57dBuvV Qp 0 11.3 33.87 79 - 62.06 -
Margin (dB) -45.13 - -28.19 -

4 .24225 13.85dBuv Ca 0 11.3 25.15 - 66 - 52.02
Margin (dB) - -40.85 - -26.87

5 .45825 31.93dBuv Qp 0 10.7 42.63 79 - 56.72 -
Margin (dB) -36.37 - -14.09 -

6 .45375 17.68dBuv Ca 0 10.7 28.38 - 66 - 46.81
Margin (dB) - -37.62 - -18.43

7 .8565 20.54dBuv Qp 0 10.6 31.14 73 - 56 -
Margin (dB) -41.86 - -24.86 -

8 .85875 12.13dBuv Ca 0 10.6 22.73 - 60 - 46
Margin (dB) - -37.27 - -23.27

Netural

9 .15225 25.42dBuvV Qp .1 14.2 39.72 79 - 65.88 -
Margin (dB) -39.28 - -26.16 -

10 .15225 13.42dBuV Ca .1 14.2 27.72 - 66 - 55.88
Margin (dB) - -38.28 - -28.16

11 .24 24.82dBuV Qp .1 11.9 36.82 79 - 62.1 -
Margin (dB) -42.18 - -25.28 -

12 .24 11.77dBuV Ca .1 11.9 23.717 - 66 - 52.1
Margin (dB) - -42.23 - -28.33

13 .4605 27.71dBuvV Qp 0 11.2 38.91 79 - 56.68 -
Margin (dB) -40.09 - =-17.77 -

14 .45375 14.51dBuV Ca 0 11.2 25.71 - 66 - 46.81
Margin (dB) - -40.29 - -21.1

15 .8655 15.24dBuv Qp 0 11.1 26.34 73 - 56 -
Margin (dB) -46.66 - -29.66 -

16 .86325 10.22dBuV Ca 0 11.1 21.32 - 60 - 46
Margin (dB) - -38.68 - -24.68

LIMIT 1: CISPR 22/11 Group 1 Class A QP

LIMIT 2: CISPR 22/11 Group 1 Class A AV

LIMIT 3: CISPR 22/11 Group 1 Class B QP

LIMIT 4: CISPR 22/11 Group 1 Class B AV

QOp - Quasi-Peak detector
Ca - CISPR Average detection
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RESULTS for 802.119

Conducted Emissions Plots

123 UL EMC Tes=t System 16 Dec 2816 12:51,:87
Cornducted RFT Uoltoge
Manufacturer  Chomberlcin Graoup
L2 s s Mode l#WiFi Module with rep. supply
Operaoting Mode: 882 . 11g mid channel
Voltage: 1 28U6AEH=
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Rarge (HHz2 REN/LEW Ref/fttn  Detsfivg Mode Swesp Pis  #SupssHo Renge (HHz) REWAEH Ref/htin  Detdfvg Hods Sweep Pt=  #5wpsiHode  Lab)
EISPR 22 11 _ with EXT AC CABLE Lins 1_Z TimeDomain OP_CaW.TST Rev 9.5 23 Mowv 2815
123 UL EMC Test System 16 Dec zZ816 12:51.:837
Conducted RFI Uoltaoge
Marmufacturer  Chomber loin Group
L2 R Mode | #WiFi Module with rep. supply
Operoting Mode: 882 . 11g mid channel
Uoltage: 1260UBEH=
[ =7 SRS S I S SRR RSN SN S N SO S RED: OF GRM: Av
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Farg= (RHz) REU/LEU Ref/Attn  Det/fvg Made Sucap Fta  foupsMo  Honge () EDT Ref/httn  Dot/fvg Mode Swmep Pt=  #5upa/ods Lol
CISPR 22_11_ with EXT AC CABLE Lins 1 2 TimeDomain OP_CoU.TST Rev 9.5 23 Mov 2815
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Conducted Emissions Data
Manufacturer:Chamberlain Group
Model#WiFi Module with rep. supply
Operating Mode:802.11g mid channel
Voltage:120V60HzZ

RED: QP GRN: Av

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1l 2 3 4
No. Frequency Reading Factor Factor Reading (dB(uVolts))
(MHz) (dB) (dB)

Line

1 .18825 21.65dBuvV Qp 0 11.6 33.25 79 - 64.11 -
Margin (dB) -45.75 - -30.86 -

2 .18825 14.68dBuV Ca 0 11.6 26.28 - 66 - 54.11
Margin (dB) - -39.72 - -27.83

3 .43575 29.78dBuVvV Qp 0 10.7 40.48 79 - 57.14 -
Margin (dB) -38.52 - -16.66 -

4 .429 18.7dBuvV Ca 0 10.7 29.4 - 66 - 47.27
Margin (dB) - -36.6 - -17.87

5 .46725 30.85dBuVvV Qp 0 10.7 41.55 79 - 56.56 -
Margin (dB) -37.45 - -15.01 -

6 .47175 19.5dBuv Ca 0 10.7 30.2 - 66 - 46.48
Margin (dB) - -35.8 - -16.28

7 .843 21.21dBuVvV Qp 0 10.6 31.81 73 - 56 -
Margin (dB) -41.19 - -24.19 -

8 .84975 12.36dBuvV Ca 0 10.6 22.96 - 60 - 46
Margin (dB) - -37.04 - -23.04

9 1.49663 19dBuvV Qp 0 10.6 29.6 73 - 56 -
Margin (dB) -43.4 - -26.4 -

10 1.50113 11.48dBuV Ca 0 10.6 22.08 - 60 - 46
Margin (dB) - -37.92 - -23.92

Neutral

11 .18825 22.84dBuVvV Qp .1 12.1 35.04 79 - 64.11 -
Margin (dB) -43.96 - -29.07 -

12 .18825 13.07dBuV Ca .1 12.1 25.27 - 66 - 54.11
Margin (dB) - -40.73 - -28.84

13 .429 25.51dBuVvV Qp 0 11.3 36.81 79 - 57.27 -
Margin (dB) -42.19 - -20.46 -

14 .42787 14.92dBuvV Ca 0 11.3 26.22 - 66 - 47.29
Margin (dB) - -39.78 - -21.07

15 .46725 26.13dBuV Qp 0 11.2 37.33 79 - 56.56 -
Margin (dB) -41.67 - -19.23 -

16 .4695 16.34dBuV Ca 0 11.2 27.54 - 66 - 46.52
Margin (dB) - -38.46 - -18.98

17 .84525 15.82dBuvV Qp 0 11.1 26.92 73 - 56 -
Margin (dB) -46.08 - -29.08 -

18 .852 10.37dBuV Ca 0 11.1 21.47 - 60 - 46
Margin (dB) - -38.53 - -24.53

19 1.53375 13.36dBuvV Qp 0 11.1 24 .46 73 - 56 -
Margin (dB) -48.54 - -31.54 -

20 1.53375 9.99dBuVvV Ca 0 11.1 21.09 - 60 - 46
Margin (dB) - -38.91 - -24.91

LIMIT 1: CISPR 22/11 Group 1 Class A QP

LIMIT 2: CISPR 22/11 Group 1 Class A AV

LIMIT 3: CISPR 22/11 Group 1 Class B QP

LIMIT 4: CISPR 22/11 Group 1 Class B AV

Qp - Quasi-Peak detector
Ca - CISPR Average detection
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RESULTS for 802.11n
Conducted Emissions Plots

123 UL EMC Tes=t System 16 Dec 2816 12:57:49
Cornducted RFT Uoltoge
Manufacturer  Chomberlcin Graoup
L2 s s Mode l#WiFi Module with rep. supply
Operating Mode: 882 . 11n mid channel
Voltage: 1 28U6AEH=
Y P O S SN SO SO SO SO O OO AU RED: QF GRN: Awv
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EISPR 22 11 with EXT AC CABLE Lins 1 2 TimsDomsin QP _Col.TST Rev 9.5 23 Mov 2815
123 UL EMC Test System 16 Dec zZ816 12:57:49
Conducted RFI Uoltaoge
Marmufacturer  Chomber loin Group
L2 R Mode | #WiFi Module with rep. supply
Operoting Mode:8B2 . 11n mid channel
Uoltage: 1260UBEH=
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B o e e e . b
—
|
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CISPFR 22 11 with EXT AC CABLE Line 1 2 TimebDomain OP _Col. TST

Rew 9.5 23 Mow 2ZA1TES
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Conducted Emissions Data
Manufacturer:Chamberlain Group
Model#WiFi Module with rep. supply
Operating Mode:802.11n mid channel
Voltage:120V60HzZ

RED: QP GRN: Av

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1 2 3 4
No. Frequency Reading Factor Factor Reading (dB(uVolts))
(MHz) (dB) (dB)

Line

1 .18825 21.29dBuvV Qp 0 11.6 32.89 79 - 64.11 -
Margin (dB) -46.11 - -31.22 -

2 .18825 15.24dBuv Ca 0 11.6 26.84 - 66 - 54.11
Margin (dB) - -39.16 - -27.27

3 .43125 30.12dBuv Qp 0 10.7 40.82 79 - 57.23 -
Margin (dB) -38.18 - -16.41 -

4 .42675 19.51dBuv Ca 0 10.7 30.21 - 66 - 47.32
Margin (dB) - -35.79 - -17.11

5 .465 32.87dBuvV Qp 0 10.7 43.57 79 - 56.6 -
Margin (dB) -35.43 - -13.03 -

6 .4695 21.9dBuv Ca 0 10.7 32.6 - 66 - 46.52
Margin (dB) - -33.4 - -13.92

7 .83625 22.48dBuvV Qp 0 10.6 33.08 73 - 56 -
Margin (dB) -39.92 - -22.92 -

8 .84525 13.3dBuVv Ca 0 10.6 23.9 - 60 - 46
Margin (dB) - -36.1 - -22.1

9 2.58675 17.82dBuV Qp 0 10.6 28.42 73 - 56 -
Margin (dB) -44.58 - -27.58 -

10 2.58675 12.02dBuv Ca 0 10.6 22.62 - 60 - 46
Margin (dB) - -37.38 - -23.38

Neutral

11 .18825 22.56dBuVvV Qp .1 12.1 34.76 79 - 64.11 -
Margin (dB) -44.24 - -29.35 -

12 .18825 13.07dBuV Ca .1 12.1 25.27 - 66 - 54.11
Margin (dB) - -40.73 - -28.84

13 .42675 24.67dBuVvV Qp 0 11.3 35.97 79 - 57.32 -
Margin (dB) -43.03 - -21.35 -

14 .4245 14.67dBuV Ca 0 11.3 25.97 - 66 - 47.36
Margin (dB) - -40.03 - -21.39

15 .465 26.63dBuV Qp 0 11.2 37.83 79 - 56.6 -
Margin (dB) -41.17 - -18.77 -

16 .46725 16.67dBuV Ca 0 11.2 27.87 - 66 - 46.56
Margin (dB) - -38.13 - -18.69

17 .84075 16.06dBuvV Qp 0 11.1 27.16 73 - 56 -
Margin (dB) -45.84 - -28.84 -

18 .8475 10.49dBuV Ca 0 11.1 21.59 - 60 - 46
Margin (dB) - -38.41 - -24.41

19 2.5845 12.75dBuv Qp 0 11.1 23.85 73 - 56 -
Margin (dB) -49.15 - -32.15 -

20 2.57775 10.41dBuV Ca 0 11.1 21.51 - 60 - 46
Margin (dB) - -38.49 - -24.49

LIMIT 1: CISPR 22/11 Group 1 Class A QP

LIMIT 2: CISPR 22/11 Group 1 Class A AV

LIMIT 3: CISPR 22/11 Group 1 Class B QP

LIMIT 4: CISPR 22/11 Group 1 Class B AV

QOp - Quasi-Peak detector
Ca - CISPR Average detection
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11. SETUP PHOTOS

ANTENNA PORT CONDUCTED RF MEASUREMENT SETUP

ANTENNA PORT CONDUCTED PHOTO
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RADIATED RF MEASUREMENT SETUP (BELOW 1 GHz)

RADIATED PHOTO BELOW 30MHz
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RADIATED PHOTO BETWEEN 30MHz — 1GHz
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RADIATED RF MEASUREMENT SETUP (ABOVE 1 GHz)

X-AXIS SETUP

Y-AXIS SETUP
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| Z-AXIS SETUP |
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Line Conducted Emissions
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END OF REPORT
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