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Measurement of RF Emissions from a Residential LED Security Light Fixture,
Model No. 5835 Transmitter

1. INTRODUCTION

1.1. Scope of Tests

This report represents the results of the series of radio interference measurements performed on a HeathCo
LLC Residential LED Security Light Fixture, Model No. 5835 transmitter (hereinafter referred to as the EUT).
The EUT is a digital modulation transmitter. The transmitter was designed to transmit in the 902-928 MHz
band using an internal antenna. The EUT was manufactured and submitted for testing by HeathCo LLC
located in Bowling Green, KY.

1.2. Purpose

The test series was performed to determine if the EUT meets the conducted and radiated RF emission
requirements of the FCC "Code of Federal Regulations" Title 47, Part 15, Subpart C, Sections 15.207 and
15.249 for Intentional Radiators. The test series was also performed to determine if the EUT meets the
conducted RF emission requirements of the Industry Canada Radio Standards Specification, RSS-Gen,
Section 7.2.4 and the radiated RF emission requirements of the Industry Canada Radio Standards
Specification, RSS-210, Annex 8 for transmitters. Testing was performed in accordance with ANSI C63.4-
2014.

1.3. Deviations, Additions and Exclusions
There were no deviations, additions to, or exclusions from the test specification during this test series.

1.4. EMC Laboratory Identification

This series of tests was performed by Elite Electronic Engineering Incorporated of Downers Grove, lllinois. The
laboratory is accredited by The American Association for Laboratory Accreditation (A2LA). A2LA Certificate
Number: 1786.01.

1.5. Laboratory Conditions
The temperature at the time of the test was 23.5°C and the relative humidity was 35%.

2. APPLICABLE DOCUMENTS

The following documents of the exact issue designated form part of this document to the extent specified
herein:
- Federal Communications Commission "Code of Federal Regulations", Title 47, Part 15, Subpart
C, dated 1 October 2017

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

- Federal Communications Commission Office of Engineering and Technology Laboratory Division
Guidance for Performing Compliance Measurements on Digital Transmission Systems (DTS)
Operating Under Section 15.247, October 4, 2012

- Industry Canada Radio Standards Specification, RSS-Gen, “General Requirements for
Compliance of Radio Apparatus”, Issue 5, April 2018

- Industry Canada Radio Standards Specification, RSS-210, “License-Exempt Radio Apparatus:
Category | Equipment”, Issue 9, November 2017
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3. EUT SETUP AND OPERATION

3.1. General Description

The EUT is a HeathCo LLC Residential LED Security Light Fixture, Model No. 5835. A block diagram of the
EUT setup is shown as Figure 1.

3.1.1.Power Input
The EUT obtained 115V 60Hz power via a 2-wire, 2m, unshielded power cord.

3.1.2.Grounding
The EUT was ungrounded during the tests.

3.2. Operational Mode

For all tests, the EUT was placed on an 80cm high non-conductive stand. The EUT was energized. The unit
was programmed to operate in one of the following modes:
- Transmit at 915MHz

Normal Operation — The EUT is powered on and set to transmit at 915MHz. The LEDs on the unit were not
powered.

3.3. EUT Modifications

No modifications were required for compliance to the FCC "Code of Federal Regulations" Title 47, Part 15,
Subpart C, Sections 15.207 and 15.249.

4. TEST FACILITY AND TEST INSTRUMENTATION

4.1. Shielded Enclosure

All tests were performed in a 32ft. x 20ft. x 18ft. hybrid ferrite-tile/anechoic absorber lined test chamber. With
the exception of the floor, the reflective surfaces of the shielded chamber are lined with ferrite tiles on the walls
and ceiling. Anechoic absorber material is installed over the ferrite tile. The floor of the chamber is used as
the ground plane. The chamber complies with ANSI C63.4-2014 for site attenuation.

4.2. Test Instrumentation

The test instrumentation and auxiliary equipment used during the tests are listed in Table 9-1. All equipment
was calibrated per the instruction manuals supplied by the manufacturer.

Conducted and radiated emission measurements were performed with a spectrum analyzer. This receiver
allows measurements with the bandwidths and detector functions specified by the FCC. The receiver
bandwidth was 120kHz for the 30MHz to 1000MHz radiated emissions data and 1MHz for the 1000MHz to
5000MHz radiated emissions data.

4.3. Calibration Traceability

Test equipment is maintained and calibrated on a regular basis with a calibration interval not greater than two
years. All calibrations are traceable to the National Institute of Standards and Technology (NIST).

4.4. Measurement Uncertainty

All measurements are an estimate of their true value. The measurement uncertainty characterizes, with a
specified confidence level, the spread of values which may be possible for a given measurement system.

Values of Expanded Measurement Uncertainty (95% Confidence) are presented below:
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Expanded
Measurement Type Measurement
Uncertainty
Conducted disturbance (mains port) (150 kHz — 30 MHz) 2.7
Radiated disturbance (electric field strength on an open area test site or alternative 43
test site) (30 MHz — 1000 MHz) )
Radiated disturbance (electric field strength on an open area test site or alternative 31
test site) (1 GHz — 6 GHz) '
Radiated disturbance (electric field strength on an open area test site or alternative 3.2
test site) (6 GHz — 18 GHz) '

5. TEST PROCEDURES

5.1. Powerline Conducted Emissions

5.1.1.Requirements

Per the FCC "Code of Federal Regulations"” Title 47, Part 15, Subpart C, Per 15.207(a) and Industry Canada
RSS-Gen section 7.2.4, all radio frequency voltages on the power lines of a transmitter shall be below the
values shown below when using a quasi-peak or average detector:

Frequency Conducted Limit (dBuV)
MHz Quasi-peak Average
015-05 66 decreasing with 56 decreasing with
logarithm of frequency to 56 | logarithm of frequency to 46
05-5 56 46
5-30 60 50

Note 1: The lower limit shall apply at the transition frequencies.
Note 2: If the levels measured using the QP detector meet both the QP and the Average limits, the EUT is
considered to have met both requirements and measurements do not need to be performed using the Average

detector.

5.1.2.Procedures

The interference on each power lead of the EUT was measured by connecting the measuring equipment to the
appropriate meter terminal of the Line Impedance Stabilization Network (LISN). The meter terminal of the LISN
not under test was terminated with 50 ohms.

1)
2)
3)
4)

5)

6)

The EUT was operated in the Normal Operation mode.
Measurements were first made on the 120VAC high line.
The frequency range from 150 kHz to 30 MHz was broken up into smaller frequency sub-bands.

Conducted emissions measurements were taken on the first frequency sub-band using a peak
detector.

The data thus obtained was then searched by the computer for the highest levels. Any
emissions levels that were within 10dB of the average limit were then measured again using
both a quasi-peak detector and an average detector. (If no peak readings were within 10dB of
the average limit, quasi-peak and average readings were taken on the highest emissions levels
measured during the peak detector scan.)

Steps (4) and (5) were repeated for the remainder of the frequency sub-bands until the entire
frequency range from 150kHz to 30MHz was investigated. The peak trace was automatically
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plotted. The plot also shows quasi-peak and average readings that were taken on discrete
frequencies. A table showing the quasi-peak and average readings was also generated. This
tabular data compares the quasi-peak and average conducted emissions to the applicable
conducted emissions limits.

7) Steps (3) through (6) were repeated on the 120VAC neutral line.

5.1.3.Results

The plots and tabular data of the peak, quasi-peak, and average conducted voltage levels acquired from each
input power line with the EUT operated in the Normal Operation mode are shown on pages 18 through 21. All
power line conducted emissions measured from the EUT were within the specification limits. The emissions
level closest to the limit (worst case) occurred at 468kHz. The emissions level at this frequency was 14.3dB
within the limit. Photographs of the test configuration which yielded the highest or worst case, conducted
emission levels are shown in Figure 2.

5.2. 99% Bandwidth

5.2.1.Requirement

Per RSS-210 Section A.1.3, the 99% bandwidth for devices operating above 900MHz shall be less or equal to
0.5% of the center frequency.

5.2.2.Procedures

The EUT was setup inside the chamber. The EUT was allowed to transmit continuously. The transmit channel
was set separately to low, middle, and high channels. The resolution bandwidth (RBW) was set to 100kHz and
the span was set to greater than the RBW.

The 'Max-Hold' function was engaged. The analyzer was allowed to scan until the envelope of the transmitter
bandwidth was defined. The analyzer's display was plotted using a 'screen dump' utility.

5.2.3.Results

The plot on page 22 shows that the 99% bandwidth was measured to be 249.75kHz, which is less than 0.5%
of the center frequency for systems using digital modulation techniques.

5.3. Duty Cycle Factor Measurements

5.3.1.Requirements

Unless otherwise specified, when the radiated emission limits are expressed in terms of the average value of
the emission, and pulsed operation is employed, the measurement field strength shall be determined by
averaging over one complete pulse train, including blanking intervals, as long as the pulse train does not
exceed 0.1 seconds. As an alternative (provided the transmitter operates for longer than 0.1 seconds) or in
cases where the pulse train exceeds 0.1 seconds, the measured field strength shall be determined from the
average absolute voltage during a 0.1 second interval during which the field strength is at its maximum value.
The exact method of calculating the average field strength shall be submitted with any application for
certification or shall be retained in the measurement data file for equipment subject to notification or
verification.

5.3.2.Procedures

1) The EUT was placed on the non-conductive stand and set to transmit continuously.

2) A double ridged waveguide antenna was positioned at a 3 meter distance from the EUT. The output of
the antenna was connected to the input of a spectrum analyzer.

3) The center frequency of the spectrum analyzer was set to the transmit frequency of the EUT.

4) The frequency span of the spectrum analyzer was set to OHz so that the time domain trace of the
transmitted pulse of the EUT was displayed on the spectrum analyzer.

5) The sweep time of the spectrum analyzer was adjusted so that the beginning and end of a single
pulse could be seen on the display of the spectrum analyzer.
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6) The single sweep function of the spectrum analyzer was used multiple times to determine the
maximum pulse width of the EUT.

7) The maximum pulse width display of the spectrum analyzer was recorded and then plotted using a
'screen dump' utility.

8) The sweep time of the spectrum analyzer was then adjusted to 100msec.

9) The single sweep function of the spectrum analyzer was used multiple times to determine the
maximum number of transmitted pulses that occurred in a 100msec time period.

10) The maximum number of pulses transmitted in a 100msec time period was recorded and then plotted
using a ‘screen dump’ utility.

11) The duty cycle correction was calculated using the following equation:

Duty Cycle Correction Factor (dB) = D.C. (dB)
D.C. (dB) = 20 x log [((pulse width (msec)) x (#pulses in a 100msecperiod)) / 100msec]

5.3.3.Results

Duty cycle plots are shown on pages 23 and 24. The EUT transmits a 32.9ms pulse 1 time in a 100msec
period. Since the word is greater than 100msec long, the duty cycle factor was computed over a 100msec
interval. This results in a duty cycle correction factor of -9.89dB.

5.4. Radiated Spurious Emissions Measurements

5.4.1.Requirements

Per section 15.249(a), the field strength of emissions from intentional radiators operated within these
frequency bands shall comply with the following:

Frequency Field Strength of Fundamental Field Strength of Harmonics
MHz (millivolts/meter) (microvolts/meter)
902-928 MHz 50 500
2400-2483.5 MHz 50 500
5725-5875 MHz 50 500
24.0-24.25 GHz 250 250

5.4.2.Procedures

All tests were performed in a 32ft. x 20ft. x 18ft. hybrid ferrite-tile/anechoic absorber lined test chamber. The
walls and ceiling of the shielded chamber are lined with ferrite tiles. Anechoic absorber material is installed
over the ferrite tile. The floor of the chamber is used as the ground plane. The chamber complies with ANSI
C63.4-2014 for site attenuation.

The shielded enclosure prevents emissions from other sources, such as radio and TV stations from interfering
with the measurements. All powerlines and signal lines entering the enclosure pass through filters on the
enclosure wall. The powerline filters prevent extraneous signals from entering the enclosure on these leads.

Preliminary radiated emissions tests were performed to determine the emission characteristics of the EUT. For
the preliminary test, a broadband measuring antenna was positioned at a 3 meter distance from the EUT. The
entire frequency range from 30MHz to 10.0GHz was investigated using a peak detector function.

The final open field emission tests were then manually performed over the frequency range of 30MHz to
10.0GHz.

1) For all emissions, the following procedure was used:

a) The field strengths of all emissions below 1 GHz were measured using a bi-log antenna. The bi-log
antenna was positioned at a 3 meter distance from the EUT. A peak detector with a resolution
bandwidth of 100 kHz was used on the spectrum analyzer.

b) The field strengths of all emissions above 1 GHz were measured using a double-ridged waveguide
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antenna. The waveguide antenna was positioned at a 3 meter distance from the EUT. A peak detector

with a resolution bandwidth of 1 MHz was used on the spectrum analyzer.

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

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

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

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

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

d) For all radiated emissions measurements below 1 GHz, if the peak reading is below the limits listed in
15.249(a), no further measurements are required. If however, the peak readings exceed the limits
listed in 15.249(a), then the emissions are remeasured using a quasi-peak detector.

e) For all radiated emissions measurements above 1 GHz, the peak readings must comply with the
15.35(b) limits. 15.35(b) states that when average radiated emissions measurements are specified,
there also is a limit on the peak level of the radiated emissions. The limit on the peak radio frequency
emissions is 20 dB above the maximum permitted average emission limit applicable to the equipment
under test. Therefore, all peak readings above 1 GHz must be no greater than 20 dB above the limits
specified in 15.249(a).

f) Next, for all radiated emissions measurements above 1GHz, the resolution bandwidth was set to
1MHz. The analyzer was set to linear mode with a 10Hz video bandwidth in order to simulate an
average detector. An average reading was taken.

If the emission is pulsed, the reading can be adjusted by a “duty cycle correction factor” derived from
20*log(on time/100msec). These readings must be no greater than the limits specified in 15.249(a).

5.4.3.Results

Preliminary radiated emissions plots with the EUT transmitting at 915MHz are shown on pages 25 through 29.
Final radiated emissions data are presented on data pages 30 and 31. As can be seen from the data, all
emissions measured from the EUT were within the specification limits. The emissions level closet to the limit
(worst case) occurred at 84.341MHz. The emissions level at this frequency was 14.0dB within the limit.
Photographs of the test configuration which yielded the highest, or worst case, radiated emission levels are
shown in Figures 3 and 4.

5.5. Band Edge Compliance

5.5.1.Requirement

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated by at
least 50 dB below the level of the fundamental or to the general radiated emission limits in §15.209, whichever
is the lesser attenuation.

5.5.2.Procedures

5.5.2.1 Full Band Edge

1) The EUT was setup inside the test chamber on a non-conductive stand.

2) A broadband measuring antenna was placed at a test distance of 3 meters from the EUT.

3) The EUT was set to transmit continuously.

4) The EUT was maximized for worst case emissions at the measuring antenna. The maximum

meter reading was recorded.

5) To determine the band edge compliance, the following spectrum analyzer settings were used:
a) Center frequency = transmitter frequency.
b) Span = Wide enough to capture the peak level of the emission operating on the
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channel closest to the band-edges, as well as any modulation products which fall
outside of the authorized band of operation.

¢) The 'Max-Hold' function was engaged. The analyzer was allowed to scan until the
envelope of the transmitter bandwidth was defined.

d) The marker was set on the peak of the in-band emissions. A display line was placed
20dB down from the peak of the in-band emissions. All emissions which fall outside of
the authorized band of operation must be below the 20dB down display line. (All
emissions to the left and right of the center frequency (band-edge) must be below the
display line.)

e) The analyzer's display was plotted using a 'screen dump' utility.

5.5.3.Results

Pages 32 through 34 show the radiated band-edge compliance results. As can be seen from these plots, the
emissions at the low end band-edge and the high end band-edge are within the 20 dB down limits.

6. OTHER TEST CONDITIONS

6.1. Test Personnel and Witnesses

All tests were performed by qualified personnel from Elite Electronic Engineering Incorporated. The test series
was withessed by HeathCo LLC personnel.

6.2. Disposition of the EUT
The EUT and all associated equipment were returned to HeathCo LLC upon completion of the tests.

7. CONCLUSIONS

It was determined that the HeathCo LLC Residential LED Security Light Fixture, Model No. 5835 digital
modulation transmitter did fully meet the conducted and radiated emission requirements of the FCC "Code of
Federal Regulations" Title 47, Part 15, Subpart C, Sections 15.207 and 15.249 for Intentional Radiators
Operating within the 902-928 MHz band, when tested per ANSI C63.4-2014.

It was also determined that the HeathCo LLC Residential LED Security Light Fixture, Model No. 5835 digital
modulation transmitter did fully meet the conducted and radiated RF emission requirements of the Industry
Canada Radio Standards Specification, RSS-Gen Section 7.2.4 and RSS-210 Annex 8, for transmitters, when
tested per ANSI C63.4-2014.

8. CERTIFICATION

Elite Electronic Engineering Incorporated certifies that the information contained in this report was obtained
under conditions which meet or exceed those specified in the test specifications.

The data presented in this test report pertains to the EUT at the test date as operated by HeathCo LLC
personnel. Any electrical or mechanical modification made to the EUT subsequent to the specified test date
will serve to invalidate the data and void this certification.

This report must not be used to claim product certification, approval, or endorsement by NVLAP, NIST or any
agency of the Federal Government.
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9. EQUIPMENT LIST
Table 9-1 Equipment List

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

APW3 | PREAMPLIFIER PLANAR ELECTRONICS | PE#35120-5R0-40- 1 by 5994 1GHZ-20GHZ | 4/12/2018 | 4/12/2019

CDW8 | DESKTOP COMPUTER ELITE ELECTRONIC ENG PENTIUM 4 009 3.8GHZ N/A

CDY0 | WORKSTATION ELITE WORKSTATION WINDOWS 7 N/A

NLHo | 127LOOP, 10 TURN ANTENNA- ELITE H-285 1 0.01-5MHZ NOTE 1

NWQ1 2%’5\'],'\5‘ ,,S'DGED WAVEGUIDE ETS-LINDGREN 3117 66655 1GHZ-18GHZ | 4/10/2018 | 4/10/2020

PLFL | CISPR16 50UH LISN ELITE CISPR16/70A 001 15-30MHz 5/7/2018 | 5/7/2019

PLF3 | CISPR16 50UH LISN ELITE CISPER16/70A 003 15-30MHz 5/7/2018 | 5/7/2019

RBDO | EMI TEST RECIEVER ROHDE & SCHWARZ ESU40 100010 20Hz-40GHz | 9/21/2017 | 9/21/2018

RBG3 | EMI ANALYZER ROHDE & SCHWARZ ESW44 101592 2HZ-44GHZ | 2/20/2018 | 2/20/2019

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

TING | 10DB 20W ATTENUATOR NARDA 766-10 DC-4GHZ 5/14/2018 | 5/14/2020

VBR8 | CISPR EN FCC CE VOLTAGE.exe

wial | SOFTWARE, UNIVERSALRCY ELITE UNIV_RCV_EMI 1 1o

XLTA | 5W, 50 OHM TERMINATION JFW INDUSRTRIES 50T-052 DC-2GHZ 1/9/2018 | 1/9/2020

XPQ2 | HIGH PASS FILTER K&L MICROWAVE  |4IH30-1804/T10000-0 3 1.8-10GHZ | 9/12/2017 | 9/12/2019
I/O: Initial Only

N/A: Not Applicable
Note 1: For the purpose of this test, the equipment was calibrated over the specified frequency range, pulse
rate, or modulation prior to the test or monitored by a calibrated instrument.
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Test Setup for Radiated Emissions, 30MHz to 1GHz — Vertical Polarization
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Test Setup for Radiated Emissions, 1 to 10GHz — Vertical Polarization
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Elite

FCC Part 15 Subpart B Conducted Emissions Test

Significant Emissions Data

VBR8 04/23/2015

Manufacturer : HEATH CO.

Model . LINK MODEL NO. 5835
DUT Revision . 1.0

Serial Number . EUT-1

DUT Mode . TX @ 915MHZ

Line Tested : 120VAC 60HZ HIGH LINE

Scan Step Time [ms] : 30
Meas. Threshold [dB] : -10

Notes : NO LEDS ON

Test Engineer : T. Jozefczyk

Limit : Class B

Test Date : May 17,2018 10:17:19 AM

Data Filter : Up to 80 maximum levels detected with 6 dB level excursion threshold over 10 dB

margin below limit

Quasi-peak | Quasi-peak Excessive Average Average Excessive

Level Limit Quasi-peak Level Limit Average

| dBuv | dBpv Emissions | dBuv | dBuv | Emissions
0.236 25.9 62.3 19.0 52.3
0.468 41.5 56.5 314 46.5
0.572 317 56.0 20.4 46.0
0.817 30.3 56.0 21.1 46.0
1.282 28.3 56.0 16.8 46.0
1.985 26.1 56.0 14.3 46.0
3.856 23.1 56.0 11.5 46.0
6.782 23.4 60.0 11.7 50.0
16.340 31.8 60.0 21.2 50.0
19.927 43.4 60.0 33.0 50.0
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Elite

FCC Part 15 Subpart B Conducted Emissions Test

Cumulative Data

VBR8 04/23/2015

Manufacturer : HEATH CO.

Model . LINK MODEL NO. 5835
DUT Revision . 1.0

Serial Number . EUT-1

DUT Mode . TX @ 915MHZ

Line Tested : 120VAC 60HZ HIGH LINE

Scan Step Time [ms] : 30
Meas. Threshold [dB] : -10

Notes : NO LEDS ON
Test Engineer : T. Jozefczyk
Limit : Class B
Test Date : May 17, 2018 10:17:19 AM
ELITE ELECTRONIC ENGINEERING Inc.
UBR8 ©4/23/2015 Downers Grove, IL 68515 FCC Part 15 Subpart B
—QP Limit
—Ave Limit
¢ QP Meosurement
1208 & Ave Measurement
Peok Trace
108
80
>
3
)
el
g\ 6@\
0
»
é \
48 'A
o A 0‘ v
Lo N b
20 . A s . “
4]
-20
1 10
START = B.15 Frequency MHz STOP = 3@

Emissions Meet QP Limit
Emissions Meet Ave Limit
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Elite

FCC Part 15 Subpart B Conducted Emissions Test

Significant Emissions Data
VBR8 04/23/2015

Manufacturer : HEATH CO.

Model . LINK MODEL NO. 5835

DUT Revision . 1.0

Serial Number . EUT-1

DUT Mode . TX @ 915MHZ

Line Tested . 120VAC 60HZ NEUTRAL LINE

Scan Step Time [ms] : 30
Meas. Threshold [dB] : -10

Notes : NO LEDS ON

Test Engineer : T. Jozefczyk

Limit : Class B

Test Date : May 17, 2018 09:51:47 AM

Data Filter : Up to 80 maximum levels detected with 6 dB level excursion threshold over 10 dB

margin below limit

Quasi-peak | Quasi-peak Excessive Average Average Excessive

Level Limit Quasi-peak Level Limit Average

| dBuv | dBpv Emissions | dBuv | dBuv | Emissions
0.236 311 62.3 24.1 52.3
0.468 42.2 56.5 33.6 46.5
0.572 31.0 56.0 18.7 46.0
1.231 25.8 56.0 12.8 46.0
1.286 27.0 56.0 14.8 46.0
2.003 25.3 56.0 15.4 46.0
3.181 22.2 56.0 11.0 46.0
8.690 23.6 60.0 19.4 50.0
15.885 33.9 60.0 28.3 50.0
19.643 42.4 60.0 31.9 50.0
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Elite

FCC Part 15 Subpart B Conducted Emissions Test

Cumulative Data

VBR8 04/23/2015

Manufacturer : HEATH CO.

Model . LINK MODEL NO. 5835

DUT Revision . 1.0

Serial Number . EUT-1

DUT Mode . TX @ 915MHZ

Line Tested . 120VAC 60HZ NEUTRAL LINE

Scan Step Time [ms] : 30
Meas. Threshold [dB] : -10

Notes : NO LEDS ON
Test Engineer : T. Jozefczyk
Limit : Class B
Test Date : May 17, 2018 09:51:47 AM
ELITE ELECTRONIC ENGINEERING Inc.
UBR8 ©4/23/2015 Downers Grove, IL 68515 FCC Part 15 Subpart B
—QP Limit
—Ave Limit
¢ QP Meosurement
1208 & Ave Measurement
Peok Trace
100
80
>
1
m
o
g\ 6@\
o}
.
_O \
D A
48
(o )
N <><> & |
op . o
4]
-20
1 18
START = B.15 Frequency MHz STOP = 3@

Emissions Meet QP Limit
Emissions Meet Ave Limit
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Elite

¢ . —
Multiview | Receiver [ || Spectrum [« |
Ref Level 77,00 JBu = REW 100 kHz
- ALL 048 SWT 101 ms = VBW 300kHE Mode Suts Sweep FrEq_IJEI'IL"!'I' 915.0000000 MHz
Input 1AL PSS on Motch O
1 Oecupied Bandwidth aF e
Mi[1] G030 dipy
70 dBgh O 14, DE000 Mz
&0 dByf L
2 gl
v
4GBy
B i
0GBy
T T I 1 i R ]
| I |
Y it I
| |
<10 Hiynd ==t . I . . -I : 1 . . . - L :
20 diyte
CF 915.0 MHz 1001 pts Si0.0 RH_Z_.I'l Span b, 0 MHz |
# Marker Table
Type | Rel | Tre | X-Value | ¥-Value 1 Function | Function Result |
ML 1 913,98 MHz 60.39 dBpV
T1 1 91485514 MHz 4325 dBuv Ooc Bw 249.75024975 kHz
L 1 9151049 MHz 43,59 dguv
" e -
1 1l | Meazuring.. Ennaaner W8 F100:4T - | - ]

Date: 16 MAY 2016 21.08:42

OCCUPIED BANDWIDTH - 99% BANDWIDTH

MANUFACTURER  : HeathCo LLC

TEST ITEM : Residential LED Security Light Fixture
MODEL NUMBER : 5835
TEST MODE : Normal Operation — 915MHz

1 99% BW = 249.75kHz

NOTES
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Elite

[ Multiview | Receiver

s |

[LJJ Spectrum

Ref Level 102,00 diuy

- AL
Input

TRGE: WD

lac PS

OdE = SWT 1%

= REW 1MHz
VBW 1 MHz
on - Wotch ofi

Frequency 915.7000000 MHz

m2[1] G928 dE

100 cBa

0 i

S 10, CNCRDY s
6982 dBpy
DLOCR000 5

MI[1]

0 B

440 i

=0 dBp
0 i
10 g

CF 915,/ MHz

1001 pts

100.0 ri7]

# Marker Table
Type | Rel | Tre |

X-Value | ¥-Value 1 Function |

Function Result |

& 1
D1 M1 1
M2 1

0.0s 69.82 dBpV
0.00 dB
69,28 dBpV

L Specum:wotingforfrigger.. |3] Measudna. GO 8
| J

Date: 16 MAY 2018 21.48:58

2149250

DUTY CYCLE
MANUFACTURER : HeathCo LLC
TEST ITEM : Residential LED Security Light Fixture
MODEL NUMBER : 5835
TEST MODE : Normal Operation — 915MHz
: Time between pulses = 0.51s
NOTES
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Elite

r —

Multiview | Receiver [ )| Spectrum (x| ()
Ref Level 102.00 dBuv = REW 10MHz

- AL 0dE & SWT 100 ms  VBW 10 MHz Frequency 915.7000000 MHz
Input l1ac PSS On Notch off

TRGE: WD

100 cBary- I]7|'I| .06 8
25000 s
MI[1]  75.92 dEpy

L OV CNCRCROO00 5

£20 By

T A

&0 B

0 By

440 il

=0 dBp

20 ity

10 dBp

T AP T o R Y e Y g 7 P9 VT P 8 T e AT QT
CF 915, 7 MHz 1001 pts
# Marker Table
Type | Rel | Tre | X-Value | ¥-Value 1 Function | Function Result |
M1 1 0.0s 75.92 dBpVv
o1 M1 1 0.0s 0.00 dB
o2 M1 1 32.9 ms -0.06 dB

| L Sectum:woitingfortrigger.. |3] teasudna. WL 8 m

Date: 16 MAY 2018 21:45:02

DUTY CYCLE - PULSE WIDTH

__L0,0 s/ |

MANUFACTURER  : HeathCo LLC

TEST ITEM : Residential LED Security Light Fixture
MODEL NUMBER : 5835
TEST MODE : Normal Operation — 915MHz

: Pulse Width = 32.9msec

NOTES
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Elite

ELITE ELECTRONIC ENGINEERING Inc.

wal 11/25/13 Douners Grave, Ill. 68515 UNIV RCU ENI RN 2
120
SPEC / TEST  : PRELIMINARY RADIATED EMISSIONS PEAK | DETECTOR TRACE
MANUFACTURER : HEATH CD.
MODEL No. : LINK HODEL NO. 5835
185 SERIAL No.  : EUT-BI
MODE : TX @ 915MHZ
SCANS/BAND & 1
NOTES . LEDS OFF
9% TEST DATE + 16 Moy 2618 13:46:17 T. JOZEFCDYK
ANT. POLARIZ. : HORIZONTAL
i)
E
N
>
J
[27]
o 60
|
W
>
w
|
45
3
15
]
108
START = 38 FREQUENCY MHz STOP = 1@@a
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Elite

ELITE ELECTRONIC ENGINEERING Inc.

wal 11/25/13 Douners Grave, Ill. 68515 UNIV RCV ENI RN 3
120
SPEC / TEST  : PRELIMINARY RADIATED EMISSIONS PEAK | DETECTOR TRACE
MANUFACTURER : HEATH CD.
MODEL No. : LINK HODEL NO. 5835
185 SERIAL No.  : EUT-BI
MODE : TX @ 915MHZ
SCANS/BAND & 1
NOTES . LEDS OFF
9% TEST DATE : 16 Moy 2018 13:47:34 T. JOZEFCDYK
ANT. POLARIZ. : VERTICAL
i)
E
N
>
J
[27]
T 6
|
W
>
w
|
45
3
15
]
108
START = 38 FREQUENCY MHz STOP = 1@@a
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128

185

98

15

608

LEVEL dBuVU/m

45

30

o

START = 38

ELITE ELECTRONIC ENGINEERING Inc.
Downers Grove, Ill. 68515

WKAT  11/25/13 UNIV RCU EMI RWN 4
SPEC / TEST  : PRELININARY RADIATED EMISSIONS Liat
MOEL No.  + LINK ODEL ND. 5635
SERIAL No.  + ELT-D
MODE : TX € 915HZ
SCNS/BND - 1
NOTES - LEDS OFF
TESTATE 16 Moy 2018 14:14:52 T. JDIEFCOK
ANT. POLARIZ. ; UERTICAL

\
“\Hm I
l I I

108

FREQUENCY  MHz

STOP = 1@@d
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Elite

ELITE ELECTRONIC ENGINEERING Inc.

wal 11/25/13 Douners Grave, Ill. 68515 UNIV RCV ENI RN 3
120
SPEC / TEST  : PRELIMINARY RADIATED EMISSIONS PEAK DETECTOR TRACE
MANUFACTURER : HEATH CD.
MODEL No. : LINK HODEL NO. 5835
185 SERIAL No. : EUT-I
MODE : TX @ 915MHZ
SCANS/BAND & 1
NOTES : N LEDS ON
9% TEST DATE : 16 Noy 2018 10:67:59 T. JOZEFCZYK
ANT. POLARIZ. : HORIZONTAL
i)
E
N
>
J
[27]
T 6
|
W
>
w
|
45
3
15
]
START = 1008 FREQUENCY MHz STOP = 1@@0@
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Elite

ELITE ELECTRONIC ENGINEERING Inc.

wal 11/25/13 Douners Grave, Ill. 68515 UNIV RCU ENI RUN 4
120
SPEC / TEST  : PRELIMINARY RADIATED EMISSIONS PEAK DETECTOR TRACE
MANUFACTURER : HEATH CD.
MODEL No. : LINK HODEL NO. 5835
185 SERIAL No. : EUT-I
MODE : TX @ 915MHZ
SCANS/BAND & 1
NOTES : N LEDS ON
9% TEST DATE + 16 Noy 2018 10:18:54 T. JOZEFCZYK
ANT. POLARIZ. : VERTICAL
i)
E
N
>
J
[27]
o 60
|
W
>
w
|
45
3
15
]
START = 1008 FREQUENCY MHz STOP = 1@@0@
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Elite

DATA PAGE
Manufacturer : HeathCo LLC
Test Iltem : Residential LED Security Light Fixture
Model No. : 5835
Mode : Normal Operation — Transmit at 915MHz
Test Specification : FCC-15.249, RSS-210 Radiated Spurious Emissions - Harmonics
Date :May 17, 2018
Peak Peak Peak
Meter CBL | Ant | Pre Total Total Limit
Freq. Ant | Reading Fac | Fac | Amp | dBuV/m | pV/m pV/im | Margin
MHz | Pol | (dBuv) | A™MPeNt | py | @B) | (@B) | at3am | at3m | atam | (dB)
915.000 | H 60.4 29 (264 | 0.0 89.7 30432.9 | 50000.0 | -4.3
915.000 | V 60.7 29 | 264 | 0.0 90.0 31720.8 | 50000.0 | -4.0
1830.000 | H 51.1 Ambient | 3.9 | 30.6 | -40.8 | 44.7 172.2 5000.0 | -29.3
1830.000 | V 51.4 Ambient | 3.9 | 30.6 | -40.8 | 45.1 179.7 5000.0 | -28.9
2745.000 | H 50.8 Ambient | 4.6 | 32.6 | -40.4 | 47.6 240.3 5000.0 | -26.4
2745.000 | V 51.4 Ambient | 4.6 | 32.6 | -40.4 | 48.1 255.2 5000.0 | -25.8
3660.000 | H 50.3 Ambient | 5.4 | 33.0 | -40.3 | 48.4 264.4 5000.0 | -25.5
3660.000 | V 50.0 Ambient | 54 | 33.0 | -40.3| 48.1 255.4 5000.0 | -25.8
4575.000 | H 50.2 Ambient | 5.6 | 34.2 | -40.1 49.9 313.2 5000.0 | -24.1
4575.000 | V 50.3 Ambient | 5.6 | 34.2 | -40.1 50.0 315.7 5000.0 | -24.0
5490.000 | H 49.4 Ambient | 5.9 | 34.6 | -40.2 49.7 306.0 5000.0 | -24.3
5490.000 | V 49.3 Ambient | 5.9 | 34.6 | -40.2 49.5 299.7 5000.0 | -24.4
6405.000 | H 50.1 Ambient | 6.3 | 35.5 | -40.1 51.8 389.8 5000.0 | -22.2
6405.000 | V 49.5 Ambient | 6.3 | 35.5 | -40.1 51.2 362.5 5000.0 | -22.8
7320.000 | H 48.9 Ambient | 6.9 | 35.6 | -40.1 51.4 371.1 5000.0 | -22.6
7320.000 | V 49.4 Ambient | 6.9 | 35.6 | -40.1 51.9 393.6 5000.0 | -22.1
8235.000 | H 50.1 Ambient | 7.2 | 35.7 | -39.9 53.0 448.7 5000.0 | -20.9
8235.000 | V 50.2 Ambient | 7.2 | 35.7 | -39.9 53.1 453.3 5000.0 | -20.9
9150.000 | H 49.7 Ambient | 8.1 | 36.1 | -39.7 54.2 512.3 5000.0 | -19.8
9150.000 | V 49.9 Ambient | 8.1 | 36.1 | -39.7 54.3 520.0 5000.0 | -19.7
84.341 \Y 11.4 0.9 |13.6| 0.0 26.0 20.0 100.3 -14.0
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DATA PAGE

Manufacturer : HeathCo LLC

Test Iltem : Residential LED Security Light Fixture

Model No. : 5835

Mode : Normal Operation — Transmit at 915MHz

Test Specification : FCC-15.249, RSS-210 Radiated Spurious Emissions — Averages

Date :May 17, 2018

Average | Average | Average
Meter CBL | Ant | Pre | Duty Total Total Limit
Freq. | Ant | Reading Fac | Fac | Amp | Cycle | dBuV/m pV/im pV/m | Margin
MHz | Pol | (dBuv) | A™PeNt | gy | @B) | (@B) | (@B) | at3m | at3m | at3m | (dB)

1830.00 | H 51.06 | Ambient | 3.9 | 30.6 | -40.8 | -9.7 35.1 56.7 500.0 -18.9
1830.00 | V 51.43 | Ambient | 3.9 | 30.6 | -40.8 | -9.7 354 59.2 500.0 -18.5
274500 | H 50.84 | Ambient | 4.6 | 32.6 | -40.4 | -9.7 38.0 79.1 500.0 -16.0
2745.00 | V 51.36 | Ambient | 4.6 | 32.6 | -40.4 | -9.7 38.5 84.0 500.0 -15.5
3660.00 | H 50.31 | Ambient | 5.4 | 33.0 | -40.3 | -9.7 38.8 87.0 500.0 -15.2
3660.00 | V 50.01 | Ambient | 5.4 | 33.0 | -40.3 | -9.7 38.5 84.1 500.0 -15.5
4575.00 | H 50.21 | Ambient | 5.6 | 34.2 | -40.1 | -9.7 40.3 103.1 500.0 -13.7
4575.00 | V 50.28 | Ambient | 5.6 | 34.2 | -40.1 | -9.7 40.3 103.9 500.0 -13.6
5490.00 | H 49.43 | Ambient | 5.9 | 34.6 | -40.2 | -9.7 40.1 100.7 500.0 -13.9
5490.00 | V 49.25 | Ambient | 5.9 | 34.6 | -40.2 | -9.7 39.9 98.7 500.0 -14.1
6405.00 | H 50.13 | Ambient | 6.3 | 35,5 | -40.1 | -9.7 42.2 128.3 500.0 -11.8
6405.00 | V 49.5 Ambient | 6.3 | 35,5 | -40.1| -9.7 41.5 119.3 500.0 -12.4
7320.00 | H 48.92 | Ambient | 6.9 | 35.6 | -40.1 | -9.7 41.7 122.2 500.0 -12.2
7320.00 | V 49.43 | Ambient | 6.9 | 35.6 | -40.1 | -9.7 42.3 129.6 500.0 -11.7
8235.00 | H 50.09 | Ambient | 7.2 | 35.7 | -39.9 | -9.7 43.4 147.7 500.0 -10.6
8235.00 | V 50.18 | Ambient | 7.2 | 35.7 | -39.9 | -9.7 43.5 149.2 500.0 -10.5
9150.00 | H 49.74 | Ambient | 8.1 | 36.1 | -39.7 | -9.7 44.5 168.7 500.0 -9.4
9150.00 | V 49.87 | Ambient | 8.1 | 36.1 | -39.7 | -9.7 44.7 171.2 500.0 -9.3
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Elite

¥
Multiview | Receiver
Ref Level 77,00 B
- AL
Ingut LE PS5
1 Frequency Sweean

o]

O Al

B0 Al

[LJJ Spectrum

= REW 100 kHz
048 SWT 1.08ms = VBW 300 kHz
notch

&),

l:]

Ciff

Moche Auts Swesp

aF
[ETTEN

Frequency 902.0000000 MHz

G000 el
9149870 MHz

j | Il

1

-LII'.I [ TEE
CF 90,0 MHz

1001 pts

I 1
“H0MHZS

k

Date: 16 MAY 2018 2005744

BAND EDGE - LOW

Marasuring...
4

- ) Span 50,0 MHz

MANUFACTURER : HeathCo LLC

TEST ITEM : Residential LED Security Light Fixture
MODEL NUMBER : 5835

TEST MODE : Normal Operation — 915MHz

NOTES
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Elit

l:]

k

Marasuring...
4

[ Multiview | Receiver [ * || Spectrum s ]
Fef Level 77,00 dBu = BEW 100 kHz
- AL D48 SWT 108 ms & VBW 300 kH: Mode Suto Sweep Frequen:y' 928.0000000 MHZz
Input | ACPS Cn Motch Qff
1 Frequansy SwWean & [ B
wI[1] G023 dipy
O L 4,530 MMz
T0 Al
£ dli L
20 dByr
gl +
=0 dBys
0 dBy -
1
10 Ry - f l | — e i |
| | i | .
i i i . | { it 1] A | |I
Gl o LIk | i 1NN I m | A i
P RSN Nl R ||: | ' VLTS TR i INTYH g Rl
1B il |' | ' || |I|I| i |'| | (! ' | '
] --}l | L | g 11 ! [l l | UITARN I f o - ARl |
| _ | | [ | |
| L
210 R - | J | I-
CF 928,0 MHz 1001 pis HOMHZS - T ~ Span 50,0 MHz

Date: 16 MAY 2018 20:58.51

BAND EDGE - HIGH

MANUFACTURER : HeathCo LLC

TEST ITEM : Residential LED Security Light Fixture
MODEL NUMBER : 5835

TEST MODE : Normal Operation — 915MHz

NOTES
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Elite

[ Multiview H—{ Receiver [L]] Spectrum [II l—,]

Ref Level 77,00 g8 & REW 100 kHz
048 SWT 108 m: = VBW 300 kH: Mode Sute Sweep Frequency 915.0000000 MHz

= ALL
]I'IEJI 1AL PS on Natch Off
Mi[1] G016 deuy

149500 MHz

i Ll

10 L - r e [T i

X \ i « 1M i
UL, b bl el LI 1N |

Ll ¢||1 TN '|".‘I__:] L ;I||.|i, I '\ ,,Hi, i .‘1. Jil lm'. | J.l.! TR

l:-r.- AR

:
CF 9150 MHz 1001 pts o0 MIHZ Span 0,0 MHzZ
| il | reasuring.. IS W8 Pl

Date: 16 MAY 2018 20.56.45

BAND EDGE - FULL

MANUFACTURER  : HeathCo LLC

TEST ITEM . Residential LED Security Light Fixture
MODEL NUMBER : 5835

TEST MODE : Normal Operation — 915MHz

NOTES
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