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Laird
Laird Technologies Test Services in Review

The Laird Technologies, Inc. laboratory located at W66 N220 Commerce Court Cedarburg, Wisconsin,
53012 USAis recognized through the following organizations:

lACCREDlTEDl

TESTING CERT #1255.01

A2LA - American Association for Laboratory Accreditation
Accreditation based on ISO/IEC 17025: 2005 with Electrical (EMC) Scope

A2LA Certificate Number: 1255.01
Scope of accreditation includes all test methods listed herein, unless otherwise noted.

C

Federal Communications Commission (FCC) — USA
Accredited recognition of two 3 meter Semi-Anechoic Chambers

Accredited Test Firm Registration Number: 953492

I * Government
of Canada
Innovation, Science and Economic Development Canada
ISED Site listing of two 3 meter Semi-Anechoic Chambers based on RSS-GEN — Issue 4

File Number: IC3088A-2
File Number: IC3088A-3
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1 TEST REPORT SUMMARY
During 2/12/18 —9/9/19 the Equipment Under Test (EUT), Lumina RF Wall Switch

Lumina RF Wireless Load Control 20A Switching Relay, as provided by Leviton Manufacturing Co., Inc.
was tested to the following requirements:

FCC: 15.247 (a)(2)

Digital Modulation System 6 dB bandwidth 500 kHz ANSIC63.10 Pass
IC: RSS-2475.2 (a)
FCC: 2.1049 . )

Occupied Bandwidth Reported ANSIC63.10 Pass
IC: RSS-GEN 6.6
FCC: 15.247 (b)(3) )

Maximum Conducted Output Power 30 dBm ANSIC63.10 Pass
IC: RSS-2475.4 (d)
FCC: 15.247 (e)

Digital Modulation System Power Spectral Density 8dBm/3kHz  ANSIC63.10 Pass
IC: RSS-2475.2 (b)
FCC: 15.247 (d RF Spurious Emissi tthe T itter Ant

(d) p.urlous missions at the Transmitter Antenna 20 dBc ANSI C63.10 Pass

IC: RSS-2475.5 Terminal
FCC: 15.247 (d) . . o . FCC 15.209

Spurious Radiated Emissions in Restricted Bands ANSIC63.10 Pass
IC: RSS-GEN 8.10 RSS-GEN 8.9
FCC: 2.1055 (d)

Frequency Stability Reported ANSIC63.10 Pass
IC: RSS-GEN 6.11
FCC: 15.207

AC Power Line Conducted Emissions 0.150-30 MHz ANSIC63.10 Pass
IC: RSS-GEN 8.8

Notice:

The results relate only to the item tested and described in this report. Any modifications made to the
equipmentundertest afterthe specified test date(s) may invalidate the data herein.

If the resulting measurement margin is seen to be within the uncertainty value, as listed in this report,
the possibility exists that this unit may not meetthe required limit specification if subsequently tested.
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2 CLIENT INFORMATION
Company Name Lumina RF ZB Wall Switch
Contact Person Dmitriy Moskovkin
20497 SW Teton Ave
Address
Tualatin, OR 97062
2.1 Equipment Under Test (EUT) Information

The following information has been supplied by the client

Lumina RF Wall Switch

Product Name

Lumina RF Wireless Load Control 20A Switching Relay

Z510S-D0zZ
Model Number
LU20S-DNW
Serial Number Engineering Sample
FCC: QGH-B167602
FCC/IC Number Q
IC: 2473A-B167602
2.2 Product Description

Zigbee 2.4GHz LuminaRF Wireless Wall Box with switch and plenum installed.
Load Controller Switching Relay 50/60Hz, 10-20A Load.

2.3 Moaodifications Incorporated for Compliance
None noted at time of test

2.4 Deviations and Exclusions from Test Specifications
None noted at time of test

2.5 Additional Information
Channelstested are 11, 18, 24 and 25. The full power channels (designated as Low [11], Mid [18],
High [24]) have a powersetting of 20, with channel 25 at a powersettingof 14. EUT programmed
with Simplicity Studio through a serial connection. Unit 1B uses 277VAC. Both 60 Hz frequency. In
addition, a load controller (Z510S-D0Z) was also tested, which features a differentenclosure.
Low —Channel 11 — 2405 MHz
Mid — Channel 18 — 2440 MHz
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High — Channel 24 — 2470 MHz
Channel 25 — 2475 MHz

3 REFERENCES

CFR 47 Part 15 - 2019
ANSIC63.10 - 2013
RSS-247 2 2017
RSS GEN 5 2018
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4 UNCERTAINTY SUMMARY

Using the guidance of the following publications the calculated measurement uncertainty represents an expanded
uncertainty expressed at approximately the 95 % confidence level, using a coverage factor of k =2.

CISPR16-4-1 Ed. 2 (2009-02)
CISPR 16-4-2 Ed. 2 (2011-06)
CISPR 32 Ed. 1 (2012-01)
ANSI C63.23 2012
A2LA P103 February 4, 2016
A2LA P103c August 10, 2015
ETSI TR 100-028 V1.3.1(2001-03)

Radiated Emissions Biconical Antenna 5.0dB
Radiated Emissions Log Periodic Antenna 5.3dB
Radiated Emissions Horn Antenna 4.7 dB

AC Line Conducted Emissions Artificial Mains Network 3.4dB
Telecom Conducted Emissions Asymmetric Artificial Network 4.9 dB
Disturbance Power Emissions Absorbing Clamp 4.1dB
Radiated Immunity 3 Volts/meter 2.2dB
Conducted Immunity CDN/EM/BCI 2.4/3.5/3.4 dB
EFT Burst/Surge Peak pulse voltage 164 volts
ESD Immunity 15 kV level 1377 Volts

Radio Frequency, from FO 1x107 0.55x107
Occupied Channel Bandwidth 5% 2%
RF conducted Power (Power

Meter) 1.5dB 1.2dB
RF conducted emissions

(Spectrum Analyzer) 3.0d8B 1.7d8
All emissions, radiated 6.0 dB 5.3dB
Temperature 1°C 0.65° C
Humidity 5% 29%
Supply voltages 3% 1%
Company: Leviton Manufacturing Co., Inc. Name: Lumina RF Wall Switch

Lumina RF Wireless Load Control 20A
Switching Relay

Model: ZS10S-D0Z
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5 TEST DATA

5.1 Antenna Port Conducted Emissions

Laird

The direct measurement of emissions at the antenna port of the EUT is achieved by
use of a RF connection to a spectrum analyzer or power meter.

Description of

Measurement )
The cable and attenuator factors are loaded into the analyzer or power meter
allowing for direct measurement readings without the need for further corrections.
Measurement (dBm) + Cable factor (dB) + External Attenuator (dB) = Corrected

Example :

. Reading (dBm)
Calculations

Margin (dB) = Limit (dBm) — Corrected Reading (dBm)

Block Diagram

EUT

RF Cable

Company: Leviton Manufacturing Co., Inc.
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5.1.1 AntennaPort Conducted Emissions — DTS/99% Bandwidth

Operator Shane Dock
Test Date 2/27/18
Location Conducted RF Area

Temp./R.H. 72 degreesFahrenheit/29% RH

FCC 15.247 (a)(2)

Requirement - ps 24752 (a)
Method ANSI C63.10 Sections 11.8, 6.9.2
Limits:
0.5

Test Parameters

Frequency 2405 - 2475 MHz

EUT Unit Tested on Low, Mid, and High Channel

Instrumentation

Laird >,

Smart Technology. Delvered.

Date : 12-Feb-2018 Test: 1A Conducted RF Testing Job: C-2944
PE : Shane Dock Customer : Leviton LES Quote : 318065
| No. | Asset | Description Manu facturer | Model | Serial Cal Date Cal Due Date Equipment Status
1 AASE0143 Cable Gore EKD01001048.0 5546519 11152017 111572018 Active Verification
2 EE 950087 Analyzer - Spectrum Agilent NS010A MY'534 00295 111172018 11172019 Active Calibration

Table

6 dbBW 1882 1841 1776 1867
(kHz)
0
99% BW 3895.4 3877.8 3923.2 3910.2
(kHz)
Worst Case Margin = Closest Measurement — Limit= 1776 kHz — 500kHz = 1276 kHz
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5.1.2 AntennaPort Conducted Emissions — Conducted Output Power

Laird

Operator Shane Dock
Test Date 2/27/18
Location Conducted RF Area

Temp./RH. 72 degreesF/29% RH

FCC: 15.247 (b)(3)

Requirement . poc 24754 (d)

Method ANSI C63.10 Section 11.9.1.1

Limits: (Measured as Average)

30 1

Test Parameters

Frequency 2405-2475 MHz

Settings Low, Mid, and High Channels Measured
Settings Unit measured at full power
Table
Max Power (dBm)
Output 20.422 20.266 20.215 13.384
Power (dBm)

Worst Case Margin = Limit - Closest Measurement =30.0 dBm — 20.422 dBm =9.578 dB

Company: Leviton Manufacturing Co., Inc. Name: Lumina RF Wall Switch
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5.1.3 Antenna Port Conducted Emissions — Power Spectral Density

Operator Shane Dock
Test Date 2/27/18
Location Conducted RF Area

Temp./RH. 72 degreesF/29% RH

FCC: 15.247 (e)

Requirement . poc 24752 (b)

Method ANSI C63.10 Section 11.10.2
Limits:
8

Test Parameters

Frequency 2405-2475 MHz

Settings Low, Mid, and High Channels Measured
Settings Unit measured at full power
Table

Maximum Power

PSD (dBm) 3.883 3.139 3.630 -4.023

Worst Case Margin = Limit - Closest Measurement=8 dBm — (3.883) dBm = 4.117 dB
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5.1.4 AntennaPort Conducted Emissions— Tx Conducted Spurious

Operator Shane Dock
Test Date 2/27/18
Location Conducted RF Area

Temp./RH. 72 degreesF/29% RH

FCC: 15.247 (d)

Requirement . pss2475.5

Method ANSI C63.10 Section 11.11

Limits:

Test Parameters

Frequency 30-25000 MHz

Settings 100k RBW/ 300k RBW

EUT Low, Mid, High Checked at Max and Min Power

Worst Case Margin = Limit - Closest Measurement = (15.820 dBm — 20 dB) — (-13.279 dBm) = -4.180
dBm — (-13.279 dBm) = 9.099 dB
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Marker 14.948731624387 g Type: Log-Per
AvgiHokd: 38160
Ext Gain: -90.00 48

Ref 30.00 dBm

Ref 30.00 dBm

Next Pk Right Next Pk Right

Start 1.000 GHz ) Stop 10.000 GHz

Start 1.000 GHz i Stop 10.000 GHz
=R #Res BW 100 kHz SVEW 300 kHz Sweep 852.0 ms (30000 pis)

BW 100 kHz FVEW 300 kHz Sweep B62.0 ms (30000 pts)|

High Channel Channel 25

Company: Leviton Manufacturing Co., Inc. Name: Lumina RF Wall Switch
Lumina RF Wireless Load Control 20A
Switching Relay
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10000-25000 MHz

| TR

Mg Type: Log-Peer Marker 1 22.607420247342 GHz Avg Type: LogPwr
Avgiod: 17100 T Trig: Prew Run Avgiicid: 31100
Ext Gain: -10.00 4B WfGaindow  Atten: 30 38 Ext Gain: 10,00 &8
NextPeak|
Ref 30.00 dBm — v T 30.00 dBm
Mext Pk Right

Start 10.000 GHz ) Stop 25.000 GHz

Start 10,000 GHz i Stop 25.000 GHz
#Res BW 100 kHz FVEW 300 kHz Sweep 1.434 5 (30000 pts)

#Res BW 100 kHz FVEW 300 kHz Sweep 1434 s (30000 pis))

Low Channel Mid Channel

A Type: Log-Pur ; A Type: Log-Pur
AugiHoid: 1150 T = Trig: AogiHokd: 71150
Ext Gain: -40.00.d8 o - Ext Gain: -40.00d8

Ref 30.00 dBm Ref 30.00 dBm

Next Pk Right Next Pk Right

‘Start 10.000 GHz i Stop 25.000 GHz ‘Start 10.000 GHz Stop 25.000 GHz

#Res BW 100 kHz FVEW 300 kHz Sweep 1434 s (30000 pis))

High Channel Channel 25

#Res BW 100 kHz FVEW 300 kHz Sweep 1434 s (30000 pis))

Name: Lumina RF Wall Switch
Lumina RF Wireless Load Control 20A
Switching Relay

Page 20 of 34
Model: Z510S-D0OZ
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ges

[ e———ry

—

g Type: Log-Par
Avgiicld:>100/500
Ex2 Giain: 10,00 <8

Marker 1 2.399987999600 GHz
e et o Trig: Free Run
1 Gaindow Atten: 3 38

Ref 30.00 dBm

VST ESRPRATI VP PP

Band Ed

B 3gtert Seacram Anayer - St S

‘Start 2.31000 GHz
#Res BW 100 kHz

Stop 2.40000 GHz

FVEW 300 kHz Sweep 10.00 ms (30000 pts)

Marker 1 2.483523650788 Gl
" Trig: FreeRun

Avg Type: Log-
- Avg|Hold:>100/100
IFGain-Low Atten: 30 dB

Exi Gain; -10.00 48
Mkr1 2.4
Ref 30.00 dBm

1
L
it
el TP
L PR SRS Ao

Stop 2.500000 GHz m

Sweep 2.000 ms (30000 pts)|

Start 2.483500 GHz

#Res BW 100 kHz #VBW 300 kHz

Low Channel

High Channel

Avg Type: Log-Pwr
AvgiHid-» 106100
Ext Gain: -90.00 48

Marker 1 2483579752658 GHz

Ref 30.00 dBm

o
L

iy

e

A o Akt et b i Febiap g o i s g ot bt | Mkr—RefLvi

Btart 00 GHz Stop 2.500000 GHz
#Res BW 100 kHz FVEW 300 kHz Sweep 2.000 ms (30000 pts)|

Channel 25 UBE

Company: Leviton Manufacturing Co., Inc.
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5.1.5 Antenna Port Conducted Emissions — Frequency Stability

Operator Shane Dock
Test Date 3/14/18
Location Conducted RF Area

Temp./RH. 72 degreesF/29% RH

FCC: 2.1055 (d)
IC: RSS-GEN 6.11

Method ANSI C63.10 Section 6.8

Requirement

Test Parameters

Frequency 2405, 2440, 2475 MHz

Settings CW Tx used to measure deviation.

Table

Low 2404892338 2404892405 2404892505 2404892855 2404894488 2404893505 2150
Mid 2439891321 2439890505 2439890438 2439890338 2439890305 2439890238 1083
High 2474888221 2474888255 2474888271 2474888321 2474888471 2474888871 650

Company: Leviton Manufacturing Co., Inc. Name: Lumina RF Wall Switch
Lumina RF Wireless Load Control 20A
Switching Relay

Model: Z§10S-D0Z

LU20S-DNW
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5.2 Radiated Emissions

Description of
Measurement

The frequency spectrumis investigated forintentionaland / or unintentional signals
emanating from the EUT by use of a standardized test site and measurement
antenna.

The antenna, cable, pre-amp, and other necessary measurement system correction
factors are loaded onto the EMI receiver/spectrum analyzer when the
measurements are performed allowing the datato be gathered and reported as
corrected values.

The maximum emissions from the EUT are determined by turn-table azimuth
rotation (360°) and scanning of the measurement antenna. Maximized levels are
noted at degree values of azimuth, measurement antenna height, and measurement
antenna polarity.

Example
Calculations

Measurement (dBuV) + Cable factor (dB) + Other(dB) + Antenna Factor (dB/m) =
Corrected Reading (dBuV/m)

Margin (dB) = Limit (dBuV/m) - Corrected Reading (dBuVv/m)

Example at 4000 MHz:

Reading=40 dBuV +3.4 dB + 0.9 dB + 6.5 dB/m = 50.8 dBuV/m
Average Limit = 20 log (500) =54 dBuV/m

Margin = 54 dBuV/m-50.8 dBuV/m=3.2 dB

Block Diagram

EMI
Receiver
/ Antenna e EUT
Spectrum
Analyzer
Company: Leviton Manufacturing Co., Inc. Name: Lumina RF Wall Switch

Report: 318065B

Job: C-2944

Lumina RF Wireless Load Control 20A
Switching Relay

Model: Z510S-D0Z

LU20S-DNW
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5.2.1 Radiated Emissions

Operator Shane Dock

Test Date 2/12/18 —9/9/19
Location Chamber5
Temp./R.H. 74 degreesF/29% RH

Requirement

FCC: 15.247 (d)
IC: RSS-GEN 8.10

Method

ANSI C63.10 Sections 6.3, 6.5, 6.6

Limits at 3m:

Field Strength

(uV/m)

Field Strength

(dBuv/m)

40.0 43.5 46.0 54.0

Test Parameters

Frequency 30-25000 MHz
Distance 3 meters
Settings Unit tested at low, mid, and high channels. Unit has a continuous transmission.
Settines RBW = 120kHz, VBW =1.2 MHz (<1GHz)
& RBW =1 MHz, VBW =3 MHZ (>1 GHz), 10 Hz for average measurements
EUT Unit tested and measured in three orientations.
Measurements taken in restricted bands. For measurements above 1 GHz, antenna
used with a tilt gearto keep EUT within the cone of radiation. Absorbers were also
Notes addedto the floor of the chamberwhile measuring emissions above 1 GHz.
RVBW = Reduced Video Bandwidth
Limit (dBuV) = 20* Log[ Limit (uV) ]
Example 40 = 20* log (100)
Calculation Raw Data + Antenna Factor + Cable Factor = Reported Data
19.77 dBuV + 12.50 dB/m+ 0.93 dB = 38.80 dBuV/m
Company: Leviton Manufacturing Co., Inc. Name: Lumina RF Wall Switch

Report: 318065B

Job: C-2944

Lumina RF Wireless Load Control 20A
Switching Relay

Model: ZS10S-D0Z

LU20S-DNW
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Instrumentation

Smart Technology. Delivered.

Date : 12-Feb-2018 Test: Radiated Emissions Job: C-2944
PE : Shane Dock Customer : Leviton LES Quote : 318065
|Nn.| Asset | Description Manu facturer I Model | Serial Cal Date Cal Due Date Equipment Status
1 AASE0031 Antenna - Double Ridge Horn EMCO 3115 6907 MT20T 372018 Active Calibration
2 EES950085 Analyzer - EMI Receiver Agilent NS03BA MY51210148 sM22017 5M2i2018 Active Calibration
3 AAGEDMT4 Antenna - Small Horn ETS Lind gren 3118C-PA 00205880 512017 5Mi2018 Active Calibration
4 AASENT Cable AH. Systems, Inc SAC-26G-5 385 11152017 111572018 Active Verification
5 AAGE0154 Fitter - High Pass 2.4 GHz KWM HPF-L-14185 T272-02 83002017 813072018 Active Calibration
6  AASE0195 Antenna - Log Periodic AH. Systems, Inc SAS-5312-2 557 143002018 13072019 Active Calibration
T AASE01Z28 Antenna - Biconical ETS Lind gren 31108 00052859 4132017 41372018 Active Calibration
& [EE950088 Analyzer - EMI Receiver Agilent NS03BA MY51210138 J2rzmT 322018 Active Calibration

Laird 5,

Date : 14-Sep-2019 Test: Radiated Emissions Job : C-3236
PE: Shane Dock Customer : Leviton Quote : 319132
|No. | Asset Description Manufacturer | Model Serial Cal Date | Cal Due Date | Equipment Status
1 AA 960081 Antenna - Double Ridge Horn EMCO 3115 6907 4/16/2018 4/16/2020 Active Calibration
2 EE960203 Analyzer - EMI Receiver Keysight N9038A MY 56400072 7/29/2019 7/29/2020 Active Calibration
3  AA 960174 Antenna - Small Horn ETS Lindgren 3116C-PA 00206880 5/15/2018 5/15/2020 Active Calibration
4 AA 960171 Cable A.H. Systems, Inc SAC-26G-6 386 11/12/2018 11/12/2019 Active Verification
5 EE960085 Analyzer - EMl Receiver Agilent N9038A MY51210148 4/24/2019 4/24/2020 Active Calibration
6 AA 960158 Antenna - Double Ridge Horn ETS Lindgren 3117 109300 3/26/2018 3/26/2020 Active Calibration
7 EE960159 Antenna - Low Noise Amplifier Mini-Circuits ZVA-213X-S+ 691801732 3/26/2018 3/26/2020 Active Calibration
Tables —ZS10S-D0Z

152.2 222.0 107.7 39.4 43.5 14.6 H \Y

151.3 100.0 119.9 38.7 43.5 15.3 \ Vv

62.4 100.0 354.7 33.8 40.0 20.2 Vv \

34.4 100.0 77.0 32.1 40.0 21.9 Vv Vv

H Vv
4939.8 107.0 47.4 55.4 74.0 18.7 46.5 54.0 7.5 H Vv 24
4940.8 182.0 344.5 56.0 74.0 18.0 47.7 54.0 6.3 \" Vv 24
7409.7 186.0 8.8 54.5 74.0 19.5 46.0 54.0 8.0 \Y Vv 24
4880.6 185.0 0.2 56.0 74.0 18.0 47.9 54.0 6.1 H Vv 18
7321.4 213.0 3.6 53.7 74.0 20.3 45.2 54.0 8.8 H Vv 18
4810.6 126.0 0.2 53.3 74.0 20.7 45.4 54.0 8.6 H Vv 11
Company: Leviton Manufacturing Co., Inc. Name: Lumina RF Wall Switch

Lumina RF Wireless Load Control 20A
Switching Relay

Model: ZS10S-D0Z

LU20S-DNW
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Table —Band Edge

Upper— 2483.5 61.7 74.0 12.3 2483.5 44.5 54.0 9.5
CH24
Upper— 2483.6 71.4 74.0 2.6 2483.5 45.0 54.0 9.0
CH25
Lower 2389.7 53.2 74.0 20.8 2367.3 38.0 54.0 16.0

Tables — LU20S-DNW

Upper - 2499.9 50.3 74.0 23.7 2496.1 30.2 54.0 23.8
CH24
Upper — 2483.6 70.7 74.0 3.3 2483.5 40.6 54.0 13.4
CH25
Lower 2389.3 53.8 74.0 20.2 2389.8 37.4 54.0 16.6

4940.0 Horizontal Vertical 245 287 58.0 74.0 16.0 51.5 54.0 2.5 24
4940.0 Vertical Vertical 103 139 57.2 74.0 16.8 50.7 54.0 3.3 24
4940.0 Vertical Horizontal 160 273 55.4 74.0 18.6 48.9 54.0 5.1 24
4940.0 Horizontal  Horizontal 100 350 57.8 74.0 16.2 51.2 54.0 2.8 24
4940.0 Horizontal Flat 215 90 56.7 74.0 17.3 50.1 54.0 3.9 24
4940.0 Vertical Flat 220 215 59.1 74.0 14.9 52.8 54.0 1.2 24
7410.0 Horizontal Vertical 244 25 54.3 74.0 19.7 46.4 54.0 7.6 24
7410.0 Vertical Vertical 250 263 53.1 74.0 20.9 44.8 54.0 9.2 24
7410.0 Vertical Horizontal 250 0 55.4 74.0 18.6 47.8 54.0 6.2 24
7410.0 Horizontal  Horizontal 100 316 56.5 74.0 17.5 48.9 54.0 5.2 24
7410.0 Horizontal Flat 186 223 53.4 74.0 20.6 45.4 54.0 8.6 24
7410.0 Vertical Flat 182 247 56.3 74.0 17.7 48.6 54.0 5.4 24
4880.0 Vertical Flat 241 217 57.5 74.0 16.5 51.0 54.0 3.0 18
4810.0 Vertical Flat 216 215 56.9 74.0 17.1 50.4 54.0 3.6 11
4950.0 Vertical Flat 170 165 47.3 74.0 26.7 38.8 54.0 15.2 25
7320.0 Horizontal  Horizontal 100 310 54.4 74.0 19.6 46.7 54.0 7.3 18
7215.0 Horizontal  Horizontal 100 310 46.9 74.0 27.1 35.9 54.0 18.1 11
7425.0 Horizontal  Horizontal 100 314 46.3 74.0 27.7 37.0 54.0 17.0 25
Company: Leviton Manufacturing Co., Inc. Name: Lumina RF Wall Switch

Lumina RF Wireless Load Control 20A
Switching Relay

Model: ZS10S-D0Z

LU20S-DNW
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Plots - ZS10S-D0Z

s £ Recetves - Froquensy Scan QR /<= 4 Recotver  Froquency Scan
L

Marker 1 15169 MHz RECUENCT SCAN Marker 1 895.48 MHz RECUENCY SCAN  Sean
CISPR E CISPR Smanih L
PREAMP Scan

Ref 60,00 dBpVIm Ref 60,00 dBpVim

#5tart 30 MHz #S5top 200 MHz L#Start 200 MHz #Stop 1 GHz
Res BIW 120 kHz VEW 1.2 MHz Dwell Time (60K Res BW 120 kHz VBW 1.2 MHz Dwell Time 7.5 s 60 kHz)

hso ED

30-200 MHz Vertical Polarization _ 200-1000 MHz Vertical Polarization

Ao, Spox tum Anadyre - Swepd SA
=

Avg Typa: Veitage ) fivg Typa: Veitage
Trig: Fres Run rglHold> 1001390 . Trig: Fres Run ArgiHold: 101100
WAttan: WAste dB

Rel 65.00 dBpVim - [ Ref 66.99 dByVim

Start 1.0000 GHz . Start 2.31000 GHz
#Res BW (CISPR) 1 MHz 0 #Res BW (CISPR) 1 MHz #VEW 10 Hz

£ 4 z Typa: Vok: = Feak Search
Mg Typa: Veitage Marker 3 2483500000000 . Trig: Fras Run mgm;r
48

; Fant
HreglHold> 1001150 pREANS W Caintow * Ae

Rel 65.00 dBpVim Ref 75.00 dBuVim

2.31000 GHz Stop 2.30000 GHz. . J
#Res BW (CISPR) 1 MHz #VEW 3.0 MHz Sweep 2.000 ms (30000 pts) Start 2.483500 GHz Stop 2.500000 GHz
= #Res BW (CISPR) 1 MHz SVBW 10 Hx Sweep 5 (J0000 pis)

LowerBand Edge (Peak) UpperBand Edge (Average)

Company: Leviton Manufacturing Co., Inc. Name: Lumina RF Wall Switch
Lumina RF Wireless Load Control 20A
Switching Relay

Model: ZS10S-D0Z

LU20S-DNW

Page 27 of 34
Report: 318065B

Job: C-2944 Serial: Engineering Sample



Agitent Spectrum Analyzer - Swept SA

Marker 1 2.483511000367 GHz - fivg Type: Voltage Marker 1 2,483501650055 GHz Aivg Type: Velkage AEETED
= Arvgebd: 41100

Trig: Fras Run
[

AvglHold> 100100 NG Fast

=
PREAMP IFGain:Low B . ¥ Galnd e

Ref 75.00 dBpVim L Ref 70,00 dBpuVim

Start 2.483500 GHz Stop 2.500000 GHz Start 2483500 GHz i Stop 2,500000 GHi.
#Res BW (CISPR) 1 MHz #VBW 3.0 MHz Sweep 2.000 ms (30000 pts) #Res BW (CISPR) 1 MHz SVBW 10 Hx & P 5 (J0000 pis)

= sTATUS = ]

UpperBand Edge (Peak) Upper Band Edge (Average) (Channel 25)

Agilent Spectram Asubyres - Sevpd 4

Marker 1 2,483555001833 GHz Aeg Type: Vohage A Marker 1 3,358778625954 GHz Aivg Type: Veikage AEETED
- ArvgRield> KOO0 - ArvgRield> KOO0

" Trig: Fres Run " Trig: Fres Run
48 e O 48

Fant Ly Fant Ly,
¥ Calnct ow FREAMP ¥ Calnct ow

Ref 65,00 dBuVim

Start 2483500 GHz Stop 2500000 GHz | Start 2.5000 GHz Stop 4.0000 GHz |
#Res BW (CISPR) 1 MHz FVEBW 3.0 MHz sep 2,000 ms (30000 pis)| #Res BW (CISPR) 1 MHz FVBW 30 kHz 0 s (30000 pis))

UpperBand Edge (Peak) (Channel 25)

Agfhera Spoxirum Analyoes - Swepd S

Avg Type: Voltags v Type: Volags
Trig:Fras Run AglHeld: $41100 WO P Trig:Fras Run Aglbsid:s 100103
Bamen 0 dB . Wlaindow — BAmesc dB

Ref 65.00 dBpVim

Start 4.000 GHz 0 1 stz 00 GHz
#Res BW (CIEPR) 1 MHz K 1] #Res BW (CIEPR) 1 MHz EVEW 230 kHz

4-18 GHz Horizontal Antenna 18- 25 GHz Horizontal Antenna

Company: Leviton Manufacturing Co., Inc. Name: Lumina RF Wall Switch
Lumina RF Wireless Load Control 20A
Switching Relay

Model: ZS10S-D0Z
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Plots - LU20S-DNW

[ Kiyight Spectnam Arabaar - Suept 52

Marker 1 2.234585152838 GHz
WE

PREAMP

Avg Type: Log-Pur
Trig: Free Run AvglHold: 86/100
e

IF Gain-High

Ref 70.00 dBpVim

Start 1.0000 GHz
#Res BW 1.0 MHz

Stop 2.3100 GHz

#VBW 30 kHz Sweep 36.00 ms (30000 pts)

[ Kiyight Spectnam Arabaar - Suept 52

Marker 1 2.389874662489 GHz
WE PHO: Fast p)
IF Gain-High

Avg Type: Log-Pur
AvglHeld: 7/100

Trig: Free Run
cto

PREAMP

Ref 60.00 dBpV/im

Start 2.31000 GHz
#Res BW 1.0 MHz

Stop 2.39000 GHz

#VBW 10 Hz Sweep 6.240 s (30000 pts))

1.00-2.31 GHz Horizontal Polarization

Lower Band Edge (Average)

[ Kiyight Spactnam Arabzar - Suept 52

Avg Type: Log-Pur

Marker 1 2‘3392853010 GHz et wvan

Ao ot TN Trig: Free Run
pRE AP IF Gaio-High e

Ref 70.00 dBpVim

Start 2.31000 GHz Stop 2.39000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.000 ms (30000 pts))

uss stamus

[ Kiyight Spactnam Arabzar - Suept 52

g 125
Avg Type: Log-Pur Peak Search
; AvglHeld: 3100

N Fast
PREAMP IF Gain-High

Marker 1 2.496051868399 GHz
3 z

o Trig: Free Run
e

Mkr1 2.496 052 0 GHz|

Ref 70.00 dBpVim 30.210 dBpV/m

Start 2.483500 GHz
#Res BW 1.0 MHz

Stop 2.500000 GHz

#VBW 10 Hz Sweep 1.288 s (30000 pts))

Lower Band Edge (Peak)

UpperBand Edge (Average)

[ Ferught Specinan Aoutymer Swrpt S8 > ]

" 7 : va TyperLog P
Markor 1.2.499937847928 GHz SN o W il oo
-

: Fast
PREAMP IF Gain-High

Ref 70.00 dBpVim

Start 2.483500 GHz
#Res BW 1.0 MHz

Stop 2.500000 GHz
Sweep 2.000 ms (30000 pts)

uss stamus

#VBW 3.0 MHz

[ Ferught Specinan Aoutymer Swrpt S8 > ]

1 : v TyperLog P
Marker 1 2353506050202 Ghz Tig FreeRun  AvaHon Tg0

©: Fast. (o
PREAMP IFGain High *__ #Atten: D

Ref 70.00 dBpVim

Start 2.483500 GHz
#Res BW 1.0 MHz

Stop 2.500000 GHz

#VBW 10 Hz Sweep 1.288 s (30000 pts)

UpperBand Edge (Peak)

Company: Leviton Manufacturing Co., Inc.
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[ Kiyight Spectnam Arabaar - Suwept 52 =
Peak Search

[ 1 : Avg Ty L : Py
Marker 12.483552553058 GHz [P N sl il
PREAMP IFGain High *__ #Atten: D
MKr1
Ref 80.00 dBpVim

Start 2.483500 GHz Stop 2.500000 GHz
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[ Kiyight Spectnam Arabaar - Suwept 52
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3 7

PREAMP
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Ref 70.00 dBpVim

Start 2.5000 GHz
#Res BW 1.0 MHz

Stop 4.0000 GHz
#VBW 30 k Sweep 40.00 ms (30000 pts)

srams

UpperBand Edge (Peak) (Channel 25)

2.5 — 4.0 GHz Horizontal Polarization
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Page 30 of 34

Report: 318065B

Job: C-2944

Name: Lumina RF Wall Switch
Lumina RF Wireless Load Control 20A
Switching Relay

Model: ZS10S-D0Z

LU20S-DNW

Serial: Engineering Sample




Lai I‘d)

5.3 AC Mains Conducted Emissions

Description of

A line impedance stabilization network (LISN) or artificial mains network (AMN)
allows the emissions of the powersupply conductors to be measured while isolating
the EUT from the supply mains.

The AMN, cable, and other necessary measurement system correction factors are
loaded onto the EMI receiver whenthe measurements are performed. The datais

Measurement
u gathered and reported as the corrected values.
Maximum emissions are determined with a peak max hold trace then measurements
at a selection of the highest points are made with quasi-peak and average detectors.
Results are recorded and compared to limit for eachline. (e.g. line and neutral)
Example Measurement (dBuV) + Cable factor (dB) + Other (dB) = Corrected Reading (dBuV)
Calculations

Margin (dB) = Limit (dBuV) - Corrected Reading (dBpuV)

Block Diagram

EMI
EUT AMN Cable | - .
Receiver
Company: Leviton Manufacturing Co., Inc. Name: Lumina RF Wall Switch

Report: 318065B
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Lumina RF Wireless Load Control 20A
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5.3.1 AC Mains Conducted Emissions

Operator Shane Dock
Test Date 3/14/18 —3/16/18
Location EMC Lab

Temp./RH. 72 degreesF/28%

Requirement FCC: 15.207
9 IC: RSS-GEN 8.8
Method ANSI C63.10 Section 6.2
Limits:
0.15-0.50 66 to 56 56 to 46
0.5-5 56 46
5-30 60 50

Test Parameters

Frequency 0.15 - 30 MHz

Detectors Quasi-Peak, Average
Settings RBW 9 kHz
Settings VBW 90 kHz

EUT Power 120V 60 Hz

Channel Mid Channel Tx mode(Found to be worst-case)
Note ZS10S-D0Z unit tested.
Instrumentation

Smart Technology. Delvered.

Date : 12-Feb-2018 Test: Conducted Emissions Job: C-2944
PE : Shane Dock Customer : Leviton LES Quote : 318065
|Nn.| Asset | Description Manu facturer | Model | Serial Cal Date Cal Due Date Equipment Status
1 EE 960162 LISN COM-POWER L2154 191969 828/2017 8/28/2018 Active Calibration
2 EES950088 Analyzer - EMI Receiver Agilent NS03BA MY51210138 J2rzmT 412372018 Active Calibration
Company: Leviton Manufacturing Co., Inc. Name: Lumina RF Wall Switch

Lumina RF Wireless Load Control 20A
Switching Relay

Model: ZS10S-D0Z

LU20S-DNW
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Table

1 1.090 45.4 56.0 10.6 34.6 46.0 11.4
1 2.166 42.8 56.0 13.3 31.5 46.0 14.6
1 3.426 41.0 56.0 15.0 29.5 46.0 16.5
1 4.884 40.0 56.0 16.0 28.5 46.0 17.5
1 0.630 42.7 56.0 13.3 31.1 46.0 14.9
2 0.762 41.4 56.0 14.6 30.4 46.0 15.7
2 1.113 43.5 56.0 12.5 32.6 46.0 13.4
2 2.202 41.7 56.0 14.3 30.7 46.0 15.4
2 3.471 40.5 56.0 15.5 29.0 46.0 17.0
2 4,812 39.4 56.0 16.6 27.9 46.0 18.1
Plots

Smuath

Ref 75.00 dBpV Ref 75.00 dBpV

#Etop 30 MHz| #Start 150 kHz #Stop 30 MHz|
VBW 90 kHz Dwell Time 108.1 ps(4.5 kHz) Res BW 9 kHz VBW 90 kHz Dwell Time 108.1 ps(4.5 kHz )

= s 1 DC Coupled [z STis 1 OC Coupled

Line 1 Line 2

Company: Leviton Manufacturing Co., Inc. Name: Lumina RF Wall Switch
Lumina RF Wireless Load Control 20A
Switching Relay

Model: Z510S-D0Z

LU20S-DNW
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6 REVISION HISTORY

VO 5/31/18 Rough Draft Shane Dock
V1 1/23/19 Updated Draft Shane Dock
V2 2/15/19 FurtherRevisions Shane Dock
V3 3/21/19 Final Draft Shane Dock
V4 11/4/19 Load Controller Added Shane Dock
V5 11/13/19 More Load Controllerinformation Shane Dock
V6 3/24/20 TCB Responses Added Shane Dock

END OF REPORT
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