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Test Summary

5.1.1 ANTENNA REQUIREMENT
RESULT: Pass

5.1.2 FUNDAMENTAL & HARMONICS RADIATED EMISSION
RESULT: Pass

5.1.3 20pB BANDWIDTH
RESULT: Pass

5.1.4 99% BANDWIDTH
RESULT: Pass

5.1.5 RADIATED SPURIOUS EMISSION & BAND EDGE
RESULT: Pass

5.1.6 CoONDUCTED EmissiOoN oN AC MAINS
RESULT: Pass




A_ TUVRheinland®

Produkte
Products
Priifbericht - Nr.: 50355260 001 Seite 3 von 20
Test Report No. Page 3 of 20
Contents
1 GENERAL REMARKS ....coiiiieeiieriasameesssssmeesssssmeesssssmne s s ssssmnesssssameesssssmnesesssamsesssssnsesssssnnessssssnnesssssnnnens 4
1.1 COMPLEMENTARY IMATERIALS.......uutiiiiiintrriinsansesssssnsesssssnsassssssmsesssssansesssssnssessssansesssssansessassnsessssannes 4
2 I =55 =1 =5 S 4
21 I =55 Yo [ = S 4
2.2 LIST OF TEST AND MEASUREMENT INSTRUMENTS ..ccevcuetrisuerrseneerssnresssnsessssesssssesssnsesssnssssssesssnsesssnsesssnes 5
23 TRACEABILITY ..eeeiiseersesteisineesasnesssssessassesssssesesssesssnsssssesssstesssnsessssessassssssnsesssnsesasnsesssnesssssessansesssnnesasns 7
24 CALIBRATION....cuuuteiemerssseesssntesssnnssassssssssesasssesesntesssnsessssesssssesasnsssssssssasssessasesesnsesssnssssnesssnsesssnsessnnes 7
25 MEASUREMENT UNCERTAINTY ...uuuctiisseeissssesssnssssssssssssesssssesssssssssnssssssesssssesssnsssssnssssssesssnnesssnsesssnsssssnes 7
2.6 LOCATION OF ORIGINAL DATA .....coiiiiirisinrrssnressssrsssssesssssessssssssssssssssesssssesssnssssssssssssesssnnesssnsesssnsssssnes 7
2.7 STATUS OF FACILITY USED FOR TESTING ...evviiueeissasrssssrsssssesssssesssssesssssessssssssssesssssesssnnesssssssssnsssssnssssns 7
3 GENERAL PRODUCT INFORMATION .....uutersssressssresssssessssssssssesssnsessssssssssssssssesssnsesssnsesssnssssssssssnsesssnnesssns 8
3.1 PRODUCT FUNCTION AND INTENDED USE ...cevcerriserrssanessssressssssssssesssssesssnsesssssssssssssssesssnsesssnsssssnssssnses 8
3.2 RATINGS AND SYSTEM DETAILS....cotieirisarrrssnressssrssssnesssssesssssesssnssssssssssssesssnsssssnsssssnssssssesssnsesssnsesssnees 8
3.3 INDEPENDENT OPERATION IMIODES.....ccctttiiiiiiisssssmmererersssssssssssmsessssesssssssssnsnssessssssssssssnmssssesessasssssnnn 10
34 NOISE GENERATING AND NOISE SUPPRESSING PARTS ......ctiiiiimrieiriiirsssnsesssenssssssssssessssseesssnsssssnsssas 10
3.5 SUBMITTED DOCUMENTS ...ctiiicetrieetssieesssntesssssssssssssssesssstesssnsessssssssssesssnsesssssesessesssnnesssnsesssnsssssnsnsnns 10
4 TEST SET-UP AND OPERATION IMODES....cccccuttiieirsieerssseesssneesssnessssnesssssesssssesssnsesssnsssssnesssnsesssnsesssnnes 11
41 PRINCIPLE OF CONFIGURATION SELECTION .....cttiettrssnresssntesssnsrssssesssssesssnsessssesssssesssnsesssnsesssnssssnesssns 11
4.2 TEST OPERATION AND TEST SOFTWARE .....uuteieseeriseesssssesssssesssssessssesssssesssssesssssesssnsssssnssssssssssnnesssnnes 11
4.3 SPECIAL ACCESSORIES AND AUXILIARY EQUIPMENT .....covvcieerssmerssneesssnsssssnssssssesssssesssnsesssnsesssnsnsssnes 11
4.4 COUNTERMEASURES TO ACHIEVE EMC COMPLIANCE ......coccooerereasssmressssssnersssssmensssssnsessssssnsessssssnnens 11
4.5 TEST SETUP DIAGRAM ....cociiieeieiesesnreessssmresssssneeesssssseenassansessasssnsessasssssessssansesssssansessasssnsensassnnsenasss 12
TEST RESULTS .eevecceissseessssersssnessssnrssssessssssssssssssssssssssesssssesssnsesssnessassesssssesssnsssssnsssssnensssnesssnsesssnnesns 14
5.1 TRANSMITTER REQUIREMENT & TEST SUITES......cucerriasurrrrassssrersasssmressasssmsessssssnessssssnnessssssnsessssssnnees 14
5.1.7  ANteNNa REQUIICIMENT..............eeeeeeeeee ettt ettt t e e e e e ettt e e e e e eassssssaaaaaaeeessssnnns 14
5.1.2 Fundamental & Harmonics Radiated EMISSION ..............cccccuuueveeiiaeeeeeseciiiiiiaas e eeeescirieaaaaaens 15
5.1.3  20AB BANAWIGLH ...ttt 16
5.1 4 99% BANAWIQLN. ...ttt 17
5.1.5 Radiated Spurious Emission & Band EAQe ...............cooovuiiiiiiiiieeee e 18
5.1.6 Conducted EmiSSion 0N AC MaINS ........oooo e e e e 19
6 PHOTOGRAPHS OF THE TEST SET-UP ...ccccciiiiieiiinirssmesssseesssssesssnns s snssssssesssssssssnsssssnssssssesssssasssnsessnns 20

7 I o i 17 = 20




A_ TUVRheinland®

Produkte
Products

Priifbericht - Nr.: 50355260 001 Seite 4 von 20
Test Report No. Page 4 of 20

1 General Remarks

1.1 Complementary Materials

All attachments are integral parts of this test report. This applies especially to the following appendix:
Appendix A: Photographs of the Test Set-up
Appendix B: Test Results

2 Test Sites

2.1 Test Facilities

TUV Rheinland (Shenzhen) Co., Ltd.

No. 362 Huanguan Road Middle, Longhua District, Shenzhen 518110, People’s Republic of China

FCC Registration No.: 694916
IC Registration No.: 25069
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2.2 List of Test and Measurement Instruments
Table 1: List of Test and Measurement Equipment
TOV Rheinland (Shenzhen) Co., Ltd.
Radio Spectrum Testing (TS8997)
Equip. No. [ Equipment Manufacturer Model Serial No. Cal. until
1825795 Signal Analyzer R&S FSV 40 101441 20.08.2020
1825798 OSP R&S OSP 150 101017 17.12.2020
1825799 Control PC DELL OptiPlex 7050 FTJZ9P2 N/A
WMS32
1825800 Test Software R&S (V10.50.10) N/A N/A
1825801 Power Meter R&S NRP2 107105 17.12.2020
1825802 | & oopand FOWer | pgs NRP-Z81 105350 17.12.2020
ensor
1826431 | Shielding Room 8# | Albatross SR8 Ars 11 | 23.07.2020
Unwanted Emission Testing (TS9975)
Equip. No. [ Equipment Manufacturer Model Serial No. Cal. until
1826021 EMI Test Receiver R&S ESR 7 102021 19.08.2020
1826023 Signal Analyzer R&S FSV 40 101439 21.08.2020
1826024 | System Controller | poq SCI-100 $10010038  |N/A
Interface
1826025 Filterbank R&S Wilan 100759 21.08.2020
1826026 OSP R&S OSP 120 102040 N/A
1826028 Pre-amplifier R&S SCUO8F1 08320031 20.08.2020
1826029 Amplifier R&S SCU-18F 180070 20.08.2020
1826030 Amplifier R&S SCU40A 100475 20.09.2020
Trilog Broadband
1826031 Antenna Schwarzbeck VULB 9162 193 02.09.2020
(30 MHz - 7 GHz)
Double-Ridged
1826032 Antenna (1 -18 GHz) ETS-LINDGREN (3117 00218717 02.09.2020
Wideband Ridged
1826033 Horn Antenna (18-40 [ Steatite QMS-00880 19067 02.09.2020
GHz)
1826034 Active Loop Antenna | Schwarzbeck FMZB 1513 302 01.09.2020
Wideband Ridged
1826035 Horn Antenna (12-18 | Steatite QMS-00208 18313 02.09.2020
GHz)
EMC32
1826036 Test software R&S (V10.50.40) N/A N/A
1826037 Control PC Dell OptiPlex 7050 36NVIP2 N/A
3m Semi-Anechoic APC17151-
1826433 Chamber Albatross SAC-3m SAC 06.07.2020
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Conducted Emission on AC Mains

Equip. No. | Equipment Manufacturer Model Serial No. Cal. until

1822625 EMI Test Receiver R&S ESR3 102428 03.09.2020

1822627 | Adificial Mains R&S ENV216 102333 19.08.2020
Network

1822626 | Adificial Mains R&S ENV432 101411 19.08.2020
Network

1822629 | Attenuator R&S ESH2Z31 100300 19.08.2020

1825090 | EMC32 test R&S EMC32(Ver.10.5 |\ x VA
software 0.01)

Radiated Emission (3m chamber)

Equip. No. | Equipment Manufacturer Model No. Serial No. Cali. until

1822620 | 3m SAC ETS SAC3 CT001632- | 53 45 2021

Q1362

1825044 | EMI Test Receiver | R&S ESR7 102111 04.01.2021

1825004 | Horn Antenna R&S HF907 102706 01.09.2020

1825005 | Preamplifier FIT SCU-18F 180077 19.08.2020

1825006 | A\ctive magnetic SCHWARZBEC | 1715198 00080 20.08.2020
loop antenna K

1825042 | |Mlog-Broadband | SCHWARZBEC | |/, pg16g 0945 12.09.2020
antenna K

1825072 | Switching Controller | oo o OSP 120 102039 N/A
Interface

1825000 | EMC32 test R&S EMC32(Ver.10.5 | /a A
software 0.01)
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2.3 Traceability

All measurement equipment calibrations are traceable to NIM (National Institute of Metrology) or where
calibration is performed in other countries, to equivalent nationally recognized standards organizations.

2.4 Calibration

Equipment requiring calibration is calibrated periodically by the manufacturer or according to
manufacturer’s specifications. Additionally all equipment is verified for proper performance on a regular
basics using in house standards or comparisons.

2.5 Measurement Uncertainty

The estimated combined standard uncertainty for radiated emissions and conducted emissions
measurements as below table.

Parameter Uncertainty
Radio Frequency +1 x107
RF Power (conducted) +2.5dB
Radiated Emission of Transmitter, valid up to 26.5 GHz +6 dB
Radiated Emission of Receiver, valid up to 26.5 GHz +6 dB
Conducted Emission, (9kHz to 150kHz)/(150kHz to 30MHz) +3.70dB/+3.30dB
Radiated Emission (3m SAC), 30MHz to 1000MHz +4.52 dB
Radiated Emission (3m SAC), above 1000MHz +4.37 dB
Temperature +1°C
Humidity 5 %
Voltage (DC) 1%
Voltage (AC, <10kHz) +2 %

2.6 Location of Original Data

The original copies of all test data taken during actual testing were attached at Appendix A & B of this
report and delivered to the applicant. A copy has been retained in the TUV Rheinland (Guangdong)
Ltd. file for certification follow-up purposes.

2.7 Status of Facility Used for Testing

The TUV Rheinland (Shenzhen) Co., Ltd. Test facility located at No. 362 Huanguan Road Middle,
Longhua District, Shenzhen 518110, People’s Republic of China is listed on the US Federal
Communications Commission list of facilities approved to perform measurements.
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3 General Product Information

3.1 Product Function and Intended Use

The EUT is Fan & Light Switch (Red Series), it supports Z-wave and general 2.4GHz wireless
technologies.

For details, refer to the User Manual, Technical Description and Circuit Diagram.

3.2 Ratings and System Details

Table 2: Technical Specification of EUT

General Information of EUT Value

Kind of Equipment Fan & Light Switch (Red Series)

Type Designation LZW36-S

FCCID 2AB2QLZW36-S

IC: 10256A-LZW36S

HVIN: LZW36-S

Operating Voltage AC 120V, 60Hz

Testing Voltage AC 120V, 60Hz

Technical Specification of Z-Wave

Operating Frequency Band 902-928MHz

Operating Frequency Channel 908.42MHz, 908.42MHz, 916MHz

Channel Number 3 channel

Type of Modulation FSK for 908.42MHz, 908.42MHz
GFSK for 916MHz

Antenna Type Monopole antenna

Antenna number 1

Antenna Gain 0.8 dBi Max

Technical Specification of General 2.4GHz

Operating Frequency Band 2400-2483.5MHz

Operating Frequency Channel 2403-2478MHz

Channel Number 78 channel

Channel Space 1MHz

Type of Modulation GFSK

Antenna Type IFA antenna

Antenna number 1

Antenna Gain -5 dBi Max
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Table 3: RF Channel and Frequency, General 2.4GHz

RF Frequency (RF Frequency (RF Frequency (RF Frequency
Channel |(MHz) Channel |(MHz) Channel ((MHz) Channel |(MHz)
0 2403 19 2422 38 2441 57 2460
1 2404 20 2423 39 2442 58 2461
2 2405 21 2424 40 2443 59 2462
3 2406 22 2425 41 2444 60 2463
4 2407 23 2426 42 2445 61 2464
5 2408 24 2427 43 2446 62 2465
6 2409 25 2428 44 2447 63 2466
7 2410 26 2429 45 2448 64 2467
8 2411 27 2430 46 2449 65 2468
9 2412 28 2431 47 2450 66 2469
10 2413 29 2432 48 2451 67 2470
11 2414 30 2433 49 2452 68 2471
12 2415 31 2434 50 2453 69 2472
13 2416 32 2435 51 2454 70 2473
14 2417 33 2436 52 2455 71 2474
15 2418 34 2437 53 2456 72 2475
16 2419 35 2438 54 2457 73 2476
17 2420 36 2439 55 2458 74 2477
18 2421 37 2440 56 2459 75 2478

Test frequencies are lowest channel: 2403 MHz, middle channel: 2440 MHz and highest channel: 2478
MHz

Table 4: RF Channel and Frequency, Z-Wave

RF Channel Frequency (MHz)
0 908.4

1 908.42

2 916

Test frequencies are lowest channel: 908 MHz, middle channel: 908.42 MHz and highest channel: 916
MHz
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3.3 Independent Operation Modes

The basic operation modes are:

A

On, General 2.4GHz Transmitting mode
1. Low channel

2. Middle channel

3. High channel

On, Z-Wave Transmitting mode

1. Low channel

2. Middle channel

3. High channel

On, Normal Running mode

Off

3.4 Noise Generating and Noise Suppressing Parts

Refer to Circuit Diagram for further details.

3.5 Submitted Documents

- Application Form
- Operation Description
- ID Label and Location Info

- Schematics
- Block Diagram
- User Manual
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4 Test Set-up and Operation Modes

4.1 Principle of Configuration Selection
Radio Spectrum: The equipment under test (EUT) was configured at its highest power output in

order to measure its highest possible radiation and conducted level. The test modes were adapted
accordingly in reference to the instructions for use.

Emission: The equipment under test (EUT) was configured to measure its highest possible
radiation level. The test modes were adapted accordingly in reference to the instructions for use.

4.2 Test Operation and Test Software

Test operation refers to test setup in chapter 5. All tests were performed according to the procedures in
ANSI C63.10: 2013 and ANSI C63.4: 2014.

4.3 Special Accessories and Auxiliary Equipment

N/A

4.4 Countermeasures to Achieve EMC Compliance

The test sample which has been tested contained the noise suppression parts as described in the
Technical Construction File (TCF).

No additional measures were employed to achieve compliance.
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4.5 Test Setup Diagram

Diagram of Measurement Configuration for Radiation Test (Below 1GHz)
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Diagram of Measurement Configuration for Radiation Test (Above 1GHz)
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Diagram of Measurement Configuration for Mains Conduction Measurement

EUT &
Support stand
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Ground plane
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Diagram of Measurement Configuration for Conducted Transmitter Measurement

RF Cable
Test Receiver The EUT
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5 Test Results

5.1 Transmitter Requirement & Test Suites

5.1.1 Antenna Requirement

RESULT: Pass

Test Specification
Test standard . FCC Part 15.203
RSS-Gen Clause 6.8

According to the manufacturer declared, the EUT has two internal antenna, the directional gain of
antenna are 0.8 dBi for Z-Wave and -5dBi for General 2.4GHz, and the antenna connector is designed
with permanent attachment and no consideration of replacement. Therefore the EUT is considered
sufficient to comply with the provision.

Refer to EUT Photo for further details.
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5.1.2 Fundamental & Harmonics Radiated Emission

RESULT:

Test Specification
Test standard
Basic standard

Limits

Kind of test site

Test Setup

Date of testing

Input voltage
Operation mode

Test channel
Ambient temperature
Relative humidity
Atmospheric pressure

Pass

FCC Part 15.249(a), RSS-210
ANSI C63.10: 2013

Refer to FCC Part 15.209(a)
RSS-210 Annex B.10(a)

3m Semi-anechoic Chamber

30.03.2020

AC 120V, 60Hz

A B

Low / Middle / High
23 °C

42 %

100 kPa

For the measurement records, refer to the appendix B.
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5.1.3 20dB Bandwidth

RESULT:

Test Specification
Test standard
Basic standard
Kind of test site

Test Setup

Date of testing

Input voltage
Operation mode
Ambient temperature
Relative humidity
Atmospheric pressure

FCC Part 15.215
ANSI C63.10: 2013
Shielded Room

01.04.2020

AC 120V, 60Hz
A B

23 °C

42 %

100 kPa

For the measurement records, refer to the appendix B.

Pass
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5.1.4 99% Bandwidth

RESULT:

Test Specification
Test standard
Basic standard
Kind of test site

Test Setup

Date of testing

Input voltage
Operation mode
Ambient temperature
Relative humidity
Atmospheric pressure

RSS-Gen Section 6.7
ANSI C63.10: 2013
Shielded Room

01.04.2020

AC 120V, 60Hz
A B

23 °C

42 %

100 kPa

For the measurement records, refer to the appendix B.

Pass
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5.1.5 Radiated Spurious Emission & Band Edge

RESULT: Pass

Test Specification

Test standard : FCC Part 15.249 (d) & FCC Part 15.205
RSS-210 Annex B.10(b)

Basic standard : ANSI C63.10: 2013

Limits . Refer to 15.209(a) of FCC part 15.249(d)
RSS-Gen Clause 8.9 & 8.10

Kind of test site : 3m Semi-anechoic Chamber

Test Setup

Date of testing : 30.03.2020

Input voltage : AC 120V, 60Hz

Operation mode : A B,A+B

Ambient temperature 1 24°C

Relative humidity i 45%

Atmospheric pressure : 100 kPa

Remark:

Testing was carried out within frequency range 9kHz to the tenth harmonics. Only the worst case
spurious emissions configuration of the each mode were reported.

For the measurement records, refer to the appendix B.
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5.1.6 Conducted Emission on AC Mains

RESULT:

Test Specification
Test standard

Basic standard
Frequency range
Limits

Kind of test site

Test Setup

Date of testing

Input voltage
Operation mode
Earthing

Ambient temperature
Relative humidity
Atmospheric pressure

Pass

FCC Part 15.207(a)

RSS-Gen Clause 8.8

ANSI C63.10: 2013 & ANSI C63.4: 2014
0.15 — 30MHz

FCC Part 15.207(a)

RSS-Gen Clause 8.8

Shielded Room

02.04.2020
AC 120V/60Hz
C

Not connected
25 °C

56 %

101 kPa

For the measurement records, refer to the appendix B.
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6 Photographs of the Test Set-Up

For photographs of the test set-up, refer to the appendix A.

7 List of Tables
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Note: Testing was carried out within frequency range 9 kHz to the tenth harmonics. The measurement results below
30MHz and above 18GHz were greater than 20dB below the limit, therefore only the radiated spurious emissions from
30MHz to 18 GHz were reported.

Appendix B.1: Fundamental & Harmonics Radiated Emission

For Z-Wave

EUT Information

EUT Name: Fan & Light Switch (Red Series)
Model: LZW36-S
Test Mode: TX_Low Channel
Test Voltage:: AC 120V/60Hz
Remark: Temp 23 Humi:42%
Test Standard: FCC 15.249
Tested By: Kei Zhang
Reviewed By: Terry Yin
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30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Critical_Freqs
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBpV/im) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
64.483500 36.80 40.00 3.20 100.0 | H 330.0 -20.3
144.120500 37.16 - 43.50 6.34 100.0 | H 94.0 -22.6
215.852000 38.78 - 43.50 4.72 100.0 | H 4.0 -19.0
407.960500 31.43 - 46.00 14.57 1000 | H 77.0 -14.0
908.383500 88.78 - 94.00 5.22 1000 | H 304.0 -5.3
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A TUVRheinland®

EUT Information

EUT Name: Fan & Light Switch (Red Series)
Model: LZW36-S
Test Mode: TX_Low Channel
Test Voltage:: AC 120V/60Hz
Remark: Temp 23 Humi:42%
Test Standard: FCC 15.249
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz
Critical_Fregs
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBpV/m) | (dBuV/m) | (dBpV/m) | (dB) (cm) (deg) | (dB/m)
37.905500 36.94 40.00 3.06 100.0 | V 0.0 -21.1
64.532000 34.45 40.00 5.55 100.0 | V 290.0 -20.3
120.064500 22.44 - 43.50 21.06 100.0 | V 339.0 -21.1
216.143000 23.63 - 46.00 22.37 1000 | V 298.0 -19.0
908.383500 86.70 - 94.00 7.70 100.0 | V 281.0 -5.3
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EUT Information

EUT Name: Fan & Light Switch (Red Series)
Model: LZW36-S
Test Mode: TX_Mid Channel
Test Voltage:: AC 120V/60Hz
Remark: Temp 23 Humi:42%
Test Standard: FCC 15.249
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz

Critical_Freqs

Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.

(MHz) (dBuV/m) | (dBpV/im) | (dBpV/m) (dB) (cm) (deg) (dB/m)

63.416500 36.99 40.00 3.01 1000 | H 0.0 -20.1
143.975000 31.41 43.50 12.09 100.0 | H 321.0 -22.6
216.337000 37.01 46.00 8.99 1000 | H 0.0 -19.0
312.076000 33.20 46.00 12.80 1000 | H 0.0 -16.3
407.766500 32.61 46.00 13.39 1000 | H 270.0 -14.0
908.432000 89.79 94.00 4.21 1000 | H 346.0 -5.3
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EUT Information

EUT Name: Fan & Light Switch (Red Series)
Model: LZW36-S
Test Mode: TX_Mid Channel
Test Voltage:: AC 120V/60Hz
Remark: Temp 23 Humi:42%
Test Standard: FCC 15.249
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz

Critical_Freqs

Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/im) | (dBpV/m) (dB) (cm) (deg) (dB/m)
43.774000 34.55 40.00 5.45 100.0 | V 170.0 -19.4
64.629000 36.29 40.00 3.7 100.0 | V 234.0 -20.3
119.967500 26.17 43.50 17.33 1000 | V 178.0 -21.41
395.981000 27.10 46.00 18.90 1000 | V 63.0 -14.2
908.480500 74.91 94.00 19.09 1000 | V 307.0 -5.3
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A TUVRheinland®

EUT Information

EUT Name: Fan & Light Switch (Red Series)
Model: LZW36-S
Test Mode: TX_High Channel
Test Voltage:: AC 120V/60Hz
Remark: Temp 23 Humi:42%
Test Standard: FCC 15.249
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz
Critical_Fregs
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBpV/m) | (dBuV/m) | (dBpV/m) | (dB) (cm) (deg) | (dB/m)
63.271000 35.00 40.00 5.00 100.0 | H 191.0 -20.0
144.217500 31.17 - 43.50 12.33 100.0 | H 269.0 -22.6
228.074000 37.70 - 46.00 8.30 1000 | H 209.0 -18.5
915.998000 89.45 - 94.00 4.55 1000 | H 270.0 -5.3
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EUT Information

EUT Name: Fan & Light Switch (Red Series)
Model: LZW36-S
Test Mode: TX_High Channel
Test Voltage:: AC 120V/60Hz
Remark: Temp 23 Humi:42%
Test Standard: FCC 15.249
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz

Critical_Freqs

Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.

(MHz) (dBuV/m) | (dBpV/im) | (dBpV/m) (dB) (cm) (deg) (dB/m)

44.938000 34.93 40.00 5.07 100.0 | V 125.0 -19.2

64.532000 36.34 40.00 3.66 1000 | V 257.0 -20.3
120.355500 25.83 43.50 17.67 1000 | V 175.0 -21.41
216.385500 25.65 46.00 20.35 1000 | V 314.0 -19.0
408.542500 29.02 46.00 16.98 1000 | V 108.0 -13.9
916.046500 68.87 94.00 25.13 1000 | V 29.0 -5.3
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A TUVRheinland®

EUT Information

EUT Name: Fan & Light Switch (Red Series)
Model: LZW36-S
Test Mode: TX Low Channel
Test Voltage:: 120V/60Hz
Remark: Temp 23 Humi:42%
Test Standard: FCC 15.249
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz
Critical_Freqgs
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
1664.312500 30.91 54.00 23.09 100.0 | V 223.0 2.8
1664.312500 43.38 - 74.00 30.62 100.0 | V 223.0 2.8
2724.587500 - 38.90 54.00 15.10 100.0 | V 53.0 7.7
2729.612500 46.22 - 74.00 27.78 1000 | V 53.0 7.7
5747.125000 45.04 54.00 8.96 100.0 | V 204.0 13.9
5747.125000 53.89 - 74.00 20.11 100.0 | V 204.0 13.9




Produkte
Products

Appendix B
50355260 001
Page 9 of 39

A TUVRheinland®

EUT Information

EUT Name: Fan & Light Switch (Red Series)
Model: LZW36-S
Test Mode: TX Low Channel
Test Voltage:: 120V/60Hz
Remark: Temp 23 Humi:42%
Test Standard: FCC 15.249
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz
Critical_Freqgs
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
1889.600000 34.19 54.00 19.81 100.0 | H 41.0 5.5
1895.462500 43.21 - 74.00 30.79 1000 | H 154.0 5.5
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A TUVRheinland®

EUT Information

EUT Name: Fan & Light Switch (Red Series)
Model: LZW36-S
Test Mode: TX_Mid Channel
Test Voltage:: 120V/60Hz
Remark: Temp 23 Humi:42%
Test Standard: FCC 15.249
Tested By: Kei Zhang
Reviewed By: Terry Yin
130T
1201
1001
€ 1
2 80T
m 41
o
= 60T
Q I
5 ¥ * * e
40 | * A o ot
-W
20T
0 t t t t t t t i
1G 2G 3G 4G 5G 6 7 8 9 10G
Frequency in Hz
Critical _Freqs
Frequency MaxPeak Average Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
1816.737500 46.60 - 74.00 27.40 1000 | V 111.0 4.8
1816.737500 43.07 54.00 10.93 1000 | V 111.0 4.8
2725.425000 45.06 - 74.00 28.94 1000 | V 26.0 7.7
2725.425000 - 38.27 54.00 15.73 100.0 | V 26.0 7.7
3633.275000 46.95 - 74.00 27.05 100.0 | V 26.0 9.4
3633.275000 - 39.37 54.00 14.63 100.0 | V 26.0 9.4
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EUT Information

EUT Name: Fan & Light Switch (Red Series)
Model: LZW36-S
Test Mode: TX_Mid Channel
Test Voltage:: 120V/60Hz
Remark: Temp 23 Humi:42%
Test Standard: FCC 15.249
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz

Critical _Freqs

Frequency MaxPeak Average Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
1815.900000 47.79 74.00 26.21 1000 | H 32.0 4.8
1816.737500 43.80 54.00 10.20 100.0 | H 32.0 4.8
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EUT Information

EUT Name: Fan & Light Switch (Red Series)
Model: LZW36-S
Test Mode: TX_High Channel
Test Voltage:: 120V/60Hz
Remark: Temp 23 Humi:42%
Test Standard: FCC 15.249
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz

Critical _Freqs

Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
1664.312500 41.76 74.00 32.24 1000 | V 183.0 2.8
1664.312500 32.36 54.00 21.64 100.0 | V 183.0 2.8
3967.437500 50.97 74.00 23.03 100.0 | V 164.0 10.1
3982.512500 38.13 54.00 15.87 100.0 | V 312.0 10.1
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EUT Information

EUT Name: Fan & Light Switch (Red Series)
Model: LZW36-S
Test Mode: TX_High Channel
Test Voltage:: 120V/60Hz
Remark: Temp 23 Humi:42%
Test Standard: FCC 15.249
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz

Critical _Freqs

Frequency MaxPeak Average Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
1831.812500 33.60 54.00 20.40 1000 | H 177.0 4.9
1836.837500 42.67 74.00 31.33 100.0 | H 158.0 4.9
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For General 2.4GHz

EUT Information

EUT Name: Fan & Light Switch (Red Series)
Model: LZW36-S
Test Mode: TX_Low Channel
Test Voltage:: 120V/60Hz
Remark: Temp 23 Humi:42%
Test Standard: FCC 15.249
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz
Critical _Freqs
Frequency MaxPeak Average Limit Margin | Height | Pol Azimuth Corr.

(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
36.499000 34.53 - 40.00 5.47 1000 | V 329.0 -21.6
59.342500 26.84 - 40.00 13.16 1000 | V 102.0 -19.2

230.208000 14.54 46.00 31.46 100.0 | V 353.0 -18.4

846.400500 28.33 46.00 17.67 100.0 | V 247.0 -6.0




Appendix B A TUVRheinland®

Produkte 50355260 001
Products Page 15 of 39

EUT Information

EUT Name: Fan & Light Switch (Red Series)
Model: LZW36-S
Test Mode: TX Low Channel
Test Voltage:: 120V/60Hz
Remark: Temp 23 Humi:42%
Test Standard: FCC 15.249
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz

Critical _Freqs

Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
37.469000 17.31 40.00 22.69 1000 | H 203.0 -21.3
184.424000 14.96 43.50 28.54 100.0 | H 162.0 -20.4
844.848500 28.83 46.00 17.17 100.0 | H 324.0 -6.0
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EUT Information

EUT Name: Fan & Light Switch (Red Series)
Model: LZW36-S
Test Mode: TX _Mid Channel
Test Voltage:: 120V/60Hz
Remark: Temp 23 Humi:42%
Test Standard: FCC 15.249
Tested By: Kei Zhang
Reviewed By: Terry Yin
120T
100T
£ 80T
>
= 4
B
s 60T
R [
3 40 )
+--K * "
207t
1 *
0 } } —— } } } } } —— |
30M 50 60 80 100M 200 300 400 500 800 1G

Frequency in Hz

Critical _Freqs

Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
35.868500 33.19 40.00 6.81 1000 | V 0.0 -21.9
51.631000 28.93 40.00 11.07 100.0 | V 178.0 -18.6
247.474000 14.16 46.00 31.84 100.0 | V 145.0 -17.8
845.091000 28.90 46.00 17.10 100.0 | V 96.0 -6.0
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EUT Information

EUT Name: Fan & Light Switch (Red Series)
Model: LZW36-S
Test Mode: TX _Mid Channel
Test Voltage:: 120V/60Hz
Remark: Temp 23 Humi:42%
Test Standard: FCC 15.249
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz
Critical _Freqs
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
37.469000 17.77 - 40.00 22.23 1000 | H 182.0 -21.3
186.800500 19.29 - 43.50 24.21 1000 | H 124.0 -20.2
223.515000 18.25 - 46.00 27.75 1000 | H 329.0 -18.7
709.048500 26.10 - 46.00 19.90 1000 | H 0.0 -8.3
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EUT Information

EUT Name: Fan & Light Switch (Red Series)
Model: LZW36-S
Test Mode: TX_High Channel
Test Voltage:: 120V/60Hz
Remark: Temp 23 Humi:42%
Test Standard: FCC 15.249
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz

Critical _Freqs

Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
36.450500 28.44 40.00 11.56 1000 | V 20.0 -21.7
49.982000 27.46 40.00 12.54 100.0 | V 70.0 -18.6
243.400000 13.45 46.00 32.55 100.0 | V 193.0 -17.9
844.848500 28.67 46.00 17.33 100.0 | V 0.0 -6.0
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EUT Information

EUT Name: Fan & Light Switch (Red Series)
Model: LZW36-S
Test Mode: TX_High Channel
Test Voltage:: 120V/60Hz
Remark: Temp 23 Humi:42%
Test Standard: FCC 15.249
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz

Critical _Freqs

Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
37.469000 16.90 40.00 23.10 100.0 | H 338.0 -21.3
183.696500 15.89 43.50 27.61 100.0 | H 118.0 -20.5
714.044000 26.47 46.00 19.53 100.0 | H 346.0 -8.2
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EUT Information

EUT Name: Fan & Light Switch (Red Series)
Model: LZW36-S
Test Mode: TX Low Channel
Test Voltage:: 120V/60Hz
Remark: Temp 23 Humi:42%
Test Standard: FCC 15.249
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz

Critical _Freqs

Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.

(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
2402.500000 76.20 114.00 37.80 1000 | V 292.0 7.0
2403.000000 75.16 94.00 18.84 100.0 | V 292.0 7.0
4805.000000 50.67 54.00 3.33 100.0 | V 177.0 13.6
4805.500000 57.11 74.00 16.89 100.0 | V 177.0 13.6
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EUT Information

EUT Name: Fan & Light Switch (Red Series)
Model: LZW36-S
Test Mode: TX_Low Channel
Test Voltage:: 120V/60Hz
Remark: Temp 23 Humi:42%
Test Standard: FCC 15.249
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz

Critical _Freqs

Frequency MaxPeak Average Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
2403.000000 79.86 94.00 14.14 1000 | H 110.0 7.0
2403.000000 80.54 114.00 33.46 100.0 | H 110.0 7.0
4805.500000 54.13 74.00 19.88 100.0 | H 95.0 13.6
4806.000000 48.06 54.00 5.94 100.0 | H 358.0 13.6
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EUT Information

EUT Name: Fan & Light Switch (Red Series)
Model: LZW36-S
Test Mode: TX _Mid Channel
Test Voltage:: 120V/60Hz
Remark: Temp 23 Humi:42%
Test Standard: FCC 15.249
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz

Critical _Freqs

Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.

(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
2439.500000 77.55 114.00 36.45 1000 | V 32.0 74
2440.000000 76.50 94.00 17.50 100.0 | V 32.0 74
4879.500000 55.94 74.00 18.06 100.0 | V 315.0 134
4880.000000 51.12 54.00 2.88 100.0 | V 315.0 134
7319.033333 44.06 74.00 29.94 100.0 | V 29.0 8.2
7319.033333 36.79 54.00 17.21 1000 | V 29.0 8.2
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EUT Information

EUT Name: Fan & Light Switch (Red Series)
Model: LZW36-S
Test Mode: TX _Mid Channel
Test Voltage:: 120V/60Hz
Remark: Temp 23 Humi:42%
Test Standard: FCC 15.249
Tested By: Kei Zhang
Reviewed By: Terry Yin
130T
1201
1007
€ 1
3 80T
m 4
©
c
= 60T
e ] %
3
40~
20T
0 } } } } } —t—— |
1G 2G 3G 4G 56 6 8 10G 18G
Frequency in Hz
Critical _Freqs
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
2440.000000 - 78.64 94.00 15.36 1000 | H 226.0 7.4
2440.000000 78.99 - 114.00 35.01 1000 | H 226.0 7.4
4879.500000 - 49.78 54.00 4.22 1000 | H 0.0 13.4
4879.500000 54.38 - 74.00 19.62 1000 | H 0.0 13.4
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EUT Information

EUT Name: Fan & Light Switch (Red Series)
Model: LZW36-S
Test Mode: TX_High Channel
Test Voltage:: 120V/60Hz
Remark: Temp 23 Humi:42%
Test Standard: FCC 15.249
Tested By: Kei Zhang
Reviewed By: Terry Yin
130T
1201
100
€ 1
3 80T
o in e
= 60T *
® T
et
40'WW
20T
0 t t t t t ——t— i
1G 2G 3G 4G 56 6 8 10G 18G

Frequency in Hz

Critical _Freqs

Frequency MaxPeak Average Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
2478.000000 71.46 94.00 22.54 100.0 | V 0.0 7.4
2478.000000 71.96 114.00 42.04 100.0 | V 0.0 7.4
4955.500000 58.45 74.00 15.55 1000 | V 126.0 13.2
4956.500000 48.10 54.00 5.90 100.0 | V 126.0 13.2
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EUT Information

EUT Name: Fan & Light Switch (Red Series)
Model: LZW36-S
Test Mode: TX_High Channel
Test Voltage:: 120V/60Hz
Remark: Temp 23 Humi:42%
Test Standard: FCC 15.249
Tested By: Kei Zhang
Reviewed By: Terry Yin
130T
120
1001
€ 1
> 80T
m 41
o
= 60T
401
20T
0 t t t t t F——1— i
1G 2G 3G 4G 56 6 8 10G 18G

Frequency in Hz

Critical _Freqs

Frequency MaxPeak Average Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
2477.500000 74.41 114.00 39.59 1000 | H 101.0 7.4
2478.000000 73.51 94.00 20.49 100.0 | H 101.0 7.4
4955.500000 55.56 74.00 18.44 1000 | H 322.0 13.2
4955.500000 50.48 54.00 3.52 1000 | H 322.0 13.2
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Appendix B.2: Test Results of 20dB Bandwidth

Test Result of 20dB Bandwidth, Z-Wave

Low Channel

Test Mode
Test Channel 20dB Bandwidth (kHz)
(MHz)
908.4 68.60
908.42 70.77
916 114.18
Spectrum2 & ks
Ref Level 30.00 dem @ RBW 3 kHz
Att E0dB  SWT 6321 pus @ YBW 10 kHz Mode Auto FFT
@ 1Pk Max
M1[1] 12.65 dBm
908.420840 MHz
20.dem mindB 20.00 dB
¥ Bw 68.600000000 kHz
10;d5m /\\ N}/ \\t:n factor 13243.0
0 dBm / = T \%/\
-10 dBm
Anll” AL
i \/‘ Vo \
)
-30 dBpf i L/ l\_f’/ v \
-40 dBm; f”
-50 dBr
-60 dBm:
CF 908.4 MHz 691 pts Span 300.0 kHz
Marker
Type | Ref | Trc | X-value \ Y-value \ Function | Function Result
M1 1 90&. 42084 MHz 12.65 dBm nde down 68.6 kHz
T1 1 908, 36614 MHz -7.10 dém nde 20.00 de
T2 1 908.43473 MHz -7.52 dBm Q factor 13243
— —
1—[ ] Measuring... QERCRDRNE G A RLEE

Date: 1.APR.2020 05:10:03

05:10003

A TUVRheinland®
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Middle Channel

High Channel

Spectrum 2 ®

Ref Level 30.00 dBm

(=]

@ RBW 3 kHz

Att 50 dB  SWT 632.1ps @ YBW 10kHz Mode Auto FFT
@ 1Pk Max
M1[1] 8.58 dBm
908.400900 MHz
20 dém ndB 20.00 dB
M1 Bw 70.770000000 kHz
10 dBm Wfactnr 12836.5
O dem
-10 dam /\\Tff V\
-20 dBm A

VWA

v

-50 dBm:
-60 dBm
CF 908.42 MHz 691 pts Span 300.0 kHz
Marker
Type | Ref | Trc | X-value | Y-value | __Function | Function Result
M1 X 908.4009 MHz 8.58 dBm nde down 70.77 kHz
T1 1 908, 38483 MHz -11,97 dBm ndB 20.00 dB
T2 1 908.4556 MHz -11.54 dBm Q factor 12837
. P Loz
L H ] Measuring...  EEARRSRAN 05:11:19 7
Date: 1.APR.2020 05:11:20
Spectrum 2 ®
Ref Level 30.00 dbm @ RBW 3 kHz
Att S0 dB  SWT 632.1ps @ YBW 10 kHz Mode Auto FFT
@ 1Pk Max
M1[1] 11.62 dBm
916.000430 MHz
201dBm ndB 20.00 dB
Bw 114.180000000 kHz
10 fj wt\gft:r 8022.3
OidBm n A=\ A
i =
-10 dBm /{
-20 dBm /\/\ Sed ‘\W /\\L\
-30 dBm;
m
-50 dem
-60 dBm:
CF 916.0 MHz 691 pts Span 300.0 kHz
Marker
Type | Ref | Trc | X-value Y-value Function | Function Result |
M1 T 916.00043 MHz 11.62 dBm nde down 114.18 kHz
T1) 1 91594269 MHz -8.60 dBm ndB 20.00 dB
T2 1 916.05687 MHz -8.37 dBm Q factor 8022.3
T 01.04.2020
L )i | measuring... EERRRRRAD Ak 05:12:03 %
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Test Result of 20dB Bandwidth, General 2.4GHz

Test Mode
Test Channel 20dB Bandwidth (kHz)
(MHz)
2403 681.6
2440 620.8
2478 625.2

Low Channel

(Specrr S &

Ref Level 2.00 dBm Offset 1.00 dB & RBW 30 kHz

& Att 30de SWT 63.2ps @ VBW 100kHz Mode Auto FFT
@ 1Pk Max
M1[1] -24.69 dBm
2.40281330 GHz
-10 dBm; ndB 20.00 dB
Bw 681.600000000 kHz
-20 dBm e Q factor 3525.1

o A VN
o J\j AN
A \NJW/ \f\ A

% IR
-70 dBm:
-80 dBm
-90 dBm
CF 2.403 GHz 691 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 2.4028133 GHz -24.69 dBm ndB down 681.6 kHz
Tl i 2,4026266 GHz -45,06 dBm ndB 20.00 dB
T2 1 2.4033082 GHz -44.30 dBm Q factor 3525.1
- oLo4a2020
ﬂ ] Measuring...  EUEREEEAN 6 103354 /7

Date: 1.AFR.2020 10:33:54
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Middle Channel

High Channel

(=]

Spectrum
Ref Level 2.00 dBm Offset 1.00 dB & RBW 30 kHz
& Att 30dB SWT 63.2ps @ YBW 100 kHz Mode Auto FFT
@ 1Pk Max
M1[1] -24.05 dBm
2.43981330 GHz
-10 dBm ndB 20.00 dB
Bw 620.800000000 kHz
-20 dem e Q factor 3929.9
-30 dBm; //\ \Jff \/ﬂ\x
-40 dBm: _f‘ =
] AN
Stk ' Il
7
60 dao~ ANIPEYIV AN A
-70 dB
-80 dBm
-20 dBm:
CF 2.44 GHz 691 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | __Function | Function Result
M1 X 2.4398133 GHz -24.05 dBm nde down 620.8 kHz
T1 1 2.4396918 GHz -44,38 dBm ndB 20.00 dB
T2 1 2.4403126 GHz -43.87 dBm Q factor 3929.9
—
l ) R I T
Date: 1.APR.2020 0:38:57
Spectrum —
Ref Level 2.00 dem Offset 1.00 dB & RBW 30 kHz
& Att 30dB SWT 63.2ps @ YBW 100 kHz Mode Auto FFT
@ 1Pk Max
M1[1] -26.69 dBm
2.47798700 GHz
-10 dBm ndB 20.00 dB
Bw 625.200000000 kHz
-20 dEm: = Q factor 3963.6
-30 dBm F/’\\J’ \/ \\
-40 dBm T;ﬁ %ﬁ/\m
Aa e
00 B ’/\u' "f\ Vﬂw-\_mﬂ/\
-70 dB
-80 dBm
-20 dBm:
CF 2.478 GHz 691 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value Y-value Function | Function Result |
M1 T 2.477987 GHz -26.69 dBm nde down 625.2 kHz
T1) 1 2.4777048 GHz -46.59 dBm ndB 20.00 dB
T2 1 2.47833 GHz -46.61 dBm Q factor 3963.6
01.04.2020
L H ] bttt X 104153 7
Date: 1.APR.2020 10:41:53
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Appendix B.3: Test Results of 99% Bandwidth

Test Result of 99% Bandwidth, Z-Wave

Test Mode
Test Channel 99% Bandwidth (kHz)
(MHz)
908.4 85.53
908.42 90.30
916 111.58

Low Channel

Spectrum |

(=]

Ref Level 31.00 dem Offset 1.00de & RBW 3 kHz

M1
10 dem

Att 45dB  SWT 6321 ps @ VBW 10kHZ Mode Auto FFT
@ 1Pk Max
M1[1] 13.80 dBm
908.419970 MHz
20 der Occ Bw

85.528219971 kHz

i B
0 dem a /)[’ \L\“ﬂ\ fr‘f‘/ \\

771\/ v
-10 dBm

i

Aol
VAL

AL
\ V

j \
g dagj e r EAVILE
v o Tk

) L/
-40 dBm £
-50 dBm:
-60 dBm;
CF 908.4 MHz 691 pts Span 300.0 kHz

‘T Measuring... GHRRRECED G b iy

Date: 2.APR.2020 05:50:58

055058
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Middle Channel

High Channel

Spectrum |

(=]

Att

Ref Level 31.00 dbm
45 dB

Offset
SWT

1.00 dB & RBW
632.1 uys @ VBW 10 kHz

3 kHz
Mode Auto FFT

@ 1Pk Max

M1[1]

Occ Bw

20 dém

10 dBm

M1
¥

9.73 dBm
908.400460 MHz
90.303907381 kHz

0 dBm

b L

-10 dBm

V)

-20 di

AN Za)

VA

AY:

-a0 dBm; ’/\

W/

-50 dBm

-60 dBm

CF 908.42 MHz

691 pts

Span 300.0 kHz

( I

Measuring...

Date: 2.APR.2020

Spectrum |

05:51:34

02.04.2020
05:51:34

[ CEEEE p

(=]

ALt

Ref Level 31.00 dem
45 dB

Offset
SWT

1.00 dB & RBW
632.1 s @ VBW 10 kHz

3 kHz
Mode Auto FFT

@ 1Pk Max

20 der

M1[1]

Occ Bw

10 dem

M1
v

12.77 dBm
916.000000 MHz
111.577424023 kHz

0 dBm

2P ey

-10 dBm

Ut\

-20 di

-30 dem

I\ A
7

-50 dBm

-60 dBm

CF 916.0 MHz

691 pts

Span 300.0 kHz

( I

Measuring...

Date: 2.APR.2020

05:52:13

02.04.2020
05:52:12

[ CEEERE y
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Test Result of 99% Bandwidth, General 2.4GHz

Test Mode
Test Channel 99% Bandwidth (kHz)
(MHz)
2403 790.16
2440 77713
2478 1007.24
Low Channel
Spectrum | @
Ref Level -3.00 dém Offset 1.00 dB & RBW 30 kHz
Att 1508 SWT  63.2 us @ VBW 100 kHz Mode Auto FFT
@ 1Pk Max
mM1[1] -26.89 dBm
10 dem 2.40300870 GHzZ
Occ Bw 790.159189580 kHz
-20 dBm
£
-30 dBm «/“L\ J \\/{\‘\
-40 dBm
T1 12
- f\v& A
o /ﬁ/ﬂ Wm//\ A “\/\
W“ P
-80 dBm
-90 dB
-100 dem
CF 2.403 GHz 691 pts Span 3.0 MHz
T[ Measuring... HUORRERLD WG s y

Date: 2.APR.2020 05:27:40
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Middle Channel

High Channel

Spectrum |

(=]

Ref Level -3.00 dem Offset 1.00 dB & RBW 30 kHz
Att 15dB SWT 63.2us @ YBW 100 kHz Mode Auto FFT
@ 1Pk Max
M1[1] -27.65 dBm
-10 dBm 2.43999570 GHz
Occ Bw 777.134587554 kHz
-20 dBm
M1
X
-20 dBm / \\/ \/ \
-40 dBrm;
! .
-50 dBr A X

60 dBm [ﬂ\\)w

70 ¢B FATNLAN
\_\/’;Mv v =7

-80 dBm:

-20 dB

-100 dBm

CF 2.44 GHz 691 pts Span 3.0 MHz
L TT Measuring... URRRERLD WGk uzag?éz;ﬁg y
Date: 2.AFR.2020 05:25:50

Spectrum | n%?

Ref Level -2.00 dérm  Offset 1,00 dB & RBW 30 kHz

Att 15dB SWT 63.2Js @ YBW 100 kHz Mode Auto FFT

@ 1Pk Max

M1[1] -28.33 dBm
11 B 2.47799130 GHz
Occ Bw 1.007235890 MHz
-20 dBm;
ML

-30 dBm / H/F\\ /J

-40 dBm i+ 7 \ T2

-50 dBr /V\Lff /\U/\

-60 dBm: {/\ W \/\f\ ﬂ

u%\dz‘ \J\

-B0 dBm:

-20 dBm;

-100 dBm

CF 2,478 GHz 691 pts Span 3.0 MHz
[ il Measuring... EONNRRNS ik T

Date: 2.APR.2020

A_ TUVRheinland®
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Appendix B.4: Test Results of Radiated Emissions in Restricted Bands

For General 2.4GHz

EUT Information

EUT Name: Fan & Light Switch (Red Series)
Model: LZW36-S
Test Mode: TX_Low Channel
Test Voltage:: 120V/60Hz
Remark: Temp 23 Humi:42%
Test Standard: FCC 15.249
Tested By: Kei Zhang
Reviewed By: Terry Yin
130T
1207
100
€ 1
2 80T
@ i
i |
£ 60t |
L * Sl
40% -, .
20T
0 t t t t t t t t t i
2310 2320 2340 2360 2380 2400 2410
Frequency in MHz
Critical _Freqs
Frequency MaxPeak Average Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
2360.426471 - 37.58 54.00 16.42 1000 | V 21.0 6.9
2360.426471 49.44 - 74.00 24.56 1000 | V 21.0 6.9
2396.720588 53.97 - 74.00 20.03 1000 | V 7.0 7.0
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EUT Information

EUT Name: Fan & Light Switch (Red Series)
Model: LZW36-S
Test Mode: TX_Low Channel
Test Voltage:: 120V/60Hz
Remark: Temp 23 Humi:42%
Test Standard: FCC 15.249
Tested By: Kei Zhang
Reviewed By: Terry Yin
130T
120 T
100 T
. 1
ﬁ-;a‘ 80T
m 1L
©
£ 60T *
% 1 ¥
- 40-!- +*
201
0 t t t t t t t t t i
2310 2320 2340 2360 2380 2400 2410
Frequency in MHz
Critical_Freqs
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBpV/im) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
2389.411765 38.04 54.00 15.96 100.0 | H 359.0 7.0
2389.823529 51.93 - 74.00 22.07 1000 | H 261.0 7.0
2399.588235 60.98 - 74.00 13.02 1000 | H 240.0 7.0
2399.588235 47.53 54.00 6.47 1000 | H 301.0 7.0
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EUT Information

EUT Name: Fan & Light Switch (Red Series)
Model: LZW36-S
Test Mode: TX_High Channel
Test Voltage:: 120V/60Hz
Remark: Temp 23 Humi:42%
Test Standard: FCC 15.249
Tested By: Kei Zhang
Reviewed By: Terry Yin
130T
1201
1007
€ 1
E_ 80T .
£ 1 ik
= 60T |
— 40 [ ] "
20T
0 } } } } } } } } } } |
2470 2475 2480 2485 2490 2495 2500
Frequency in MHz
Critical_Freqgs
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
2489.138235 - 38.59 54.00 15.41 100.0 | V 332.0 7.4
2489.195588 50.54 - 74.00 23.46 100.0 | V 304.0 7.4
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EUT Information

EUT Name: Fan & Light Switch (Red Series)
Model: LZW36-S
Test Mode: TX_High Channel
Test Voltage:: 120V/60Hz
Remark: Temp 23 Humi:42%
Test Standard: FCC 15.249
Tested By: Kei Zhang
Reviewed By: Terry Yin
130T
1201
1007
€ 1
3 80T
m 1
©
£ 60T
S 4 *
= 4t *
20T
0 } } } } } } } } } } } |
2470 2475 2480 2485 2490 2495 2500

Frequency in MHz

Critical _Freqs
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
2486.147059 38.45 54.00 15.55 1000 | H 148.0 74
2486.208824 51.15 74.00 22.85 100.0 | H 224.0 74
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Appendix B.5: Test Results of Conducted Emission on AC Mains

EUT Information

EUT Name: Fan & Light Switch (Red Series)
Model: LZW36-S
Order No.: 168155818 50
Test Mode: Running
Test Voltage: AC 120V/60Hz
Test By: Shower.Dai
Review By: Gary Chen
Remark:
a0
70
60T N i s [
po_TRRe s
= 50
S
E 40
£
-

150k 300 400 500 200 1M 2K M 4M S5M B
Frequency in Hz

& 10W 20K 30M

Critical_Freqs

Frequency MaxPeak Average Limit Margin Line Corr.

(MHz) (dBuV) (dBupV) | (dBuV) (dB) (dB)
0.274000 32.50 61.00 28.50 | L1 9.6
0.498000 21.16 46.03 24.87 | L1 9.7
0.508000 31.67 56.00 24.33 | L1 9.7
1.236000 31.79 56.00 2421 | L1 9.7
1.248000 21.98 46.00 24.02 | L1 9.7
2.048000 21.70 46.00 24.30 | L1 9.7
2.488000 32.51 56.00 23.49 | L1 9.8
2.488000 20.38 46.00 25.62 | L1 9.8
3.780000 20.26 46.00 25.74 | L1 9.8
4.628000 31.84 56.00 2416 | L1 9.9
8.064000 31.13 60.00 28.87 | L1 10.0
8.144000 19.45 50.00 30.55 | L1 10.0
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EUT Information

EUT Name: Fan & Light Switch (Red Series)
Model: LZW36-S
Order No.: 168155818 50
Test Mode: Running
Test Voltage: AC 120V/60Hz
Test By: Shower.Dai
Review By: Gary Chen
Remark:
80T
70T
_!‘hu-‘.-_-
E,|:|-- -““-‘-‘MN—_ I
R E
e
=
E 407
7] g
= *
3 30t * + % * %
i # * i *
101
0 } } — } t —t———— t !
150k 300 400 500 a00 1M 2M 3M 4M 5M 8 & 10M 208 30M
Frequency in Hz
Critical_Freqgs
Frequency MaxPeak Average Limit Margin Line Corr.
(MHz) (dBuV) (dBuV) | (dBuV) | (dB) (dB)
0.150000 18.61 56.00 3739 | N 9.6
0.174000 32.95 - 64.77 3182 | N 9.6
0.362000 31.24 - 58.68 2745 | N 9.7
0.402000 - 17.56 47.81 30.25 | N 9.7
0.592000 27.82 - 56.00 2818 | N 9.7
1.136000 - 16.81 46.00 2919 | N 9.7
1.220000 27.27 - 56.00 28.73 | N 9.7
2.040000 - 16.43 46.00 29.57 | N 9.7
2.804000 - 17.06 46.00 28.94 | N 9.8
2.864000 28.52 - 56.00 2748 | N 9.8
4.636000 - 16.62 46.00 29.38 | N 9.9
4.664000 28.23 56.00 27.77 | N 9.9
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