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Product : Shelly RGBW2
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Essential requirement | Applied Specifications/Standards Report No.
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TEST REPORT

Product Name: Shelly RGBW2

Trademark: N/A

Model Number: SHRGBW-v2

Prepared For: Allterco Robotics

Address: 103 Cherni Vrah Blvd, Sofia 1407, Bulgaria

Manufacturer: Allterco Robotics

Address: 103 Cherni Vrah Blvd, Sofia 1407, Bulgaria

Prepared By: Shenzhen BCTC Testing Co., Ltd.
BCTC Building & 1-2F, East of B Building, Pengzhou
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Street, Bao’an District, Shenzhen, China

Sample Received Date: Sep. 04, 2019
Sample tested Date: Sep. 04,2019 to Sep. 11, 2019

Issue Date: Sep. 11,2019
Report No.: BCTC-FY190905671-2E
Draft ETSI EN 301 489-1 V2.2.1 (2019-03)
Test Standards Draft ETSI EN 301 489-17 V3.2.0 (2017-03)
Test Results PASS
Remark: This is RED EMC test report.
Compiled by: Reviewed by: Approved by
gii\ /Vla 2/ % T@
Bin Mei Eric Yang

The test report is effective only with both signature and specialized stamp. This result(s) shown in this report
refer only to the sample(s) tested. Without written approval of Shenzhen BCTC Testing Co., Ltd, this report
can’t be reproduced except in full. The tested sample(s) and the sample information are provided by the client.
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1. VERSION
Report No. Issue Date Description Approved
BCTC-FY190905671-2E Sep. 11,2019 Original Valid
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2. TEST SUMMARY

The Product has been tested according to the following specifications:

EMISSION
Standard Test Item rzgfltlt
EN 55032 Conducted emissions from the AC mains power ports Pass
EN 55032 Asymmetric mode conducted emissions N/A
EN 55032 Conducted differential voltage emissions N/A?
EN 55032 Radiated emissions Pass
EN 61000-3-2 | Harmonic current emission(H) N/A
EN 61000-3-3 | Voltage fluctuations & flicker(F) N/A'
IMMUNITY
Standard Test ltem r-:sez:t
IEC 61000-4-2 | Electrostatic discharge (ESD) Pass
IEC 61000-4-3 | Continuous RF electromagnetic field disturbances(RS) Pass
IEC 61000-4-4 | Electrical fast transients/burst (EFT) N/A2
IEC 61000-4-5 | Surges N/A’
IEC 61000-4-6 | Radio frequency, common mode N/A2
IEC 61000-4-11 | Voltage dips and interruptions (DIPS) N/A’
Remark:
1. The EUT is powered by the DC battery only and has no antenna port, the test item is not
applicable.

2. The DC power ports or wired network ports with cables longer than 3 m, the test item is not
applicable.
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3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated

for tests performed on the Product as specified in CISPR 16-4-2. This uncertainty represents
an expanded uncertainty expressed at approximately the 95% confidence level using a
coverage factor of k=2.

Test item Value (dB)
Conducted Emission (150kHz-30MHz) 3.20
Radiated Emission(30MHz~1GHz) 4.80
Radiated Emission(1GHz~6GHz) 4.90
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4. PRODUCT INFORMATION AND TEST SETUP

4.1 Product Information

Model(s): SHRGBW-v2
Model Description: N/A

Wi-Fi Specification: IEEE 802.11b/g/n
Hardware Version: N/A

Software Version: N/A

Operation Frequency: WiFi: IEEE 802.11b/g/n HT20: 2412-2472MHz
Max. RF output power:  WiFi (2.4G) :9.40dBm

Type of Modulation: WiFi: DSSS, OFDM
Antenna installation: WIFI: PCB antenna
Antenna Gain: WiFi (2.4G) : 1dBi

Adapter: DC12V from battery

DC24V from battery

4.2 Test Setup Configuration
See test photographs attached in EUT TEST SETUP PHOTOGRAPHS for the actual
connections between Product and support equipment.

4.3 Support Equipment

N/A
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4.4 Test Mode

Test item Test Mode Test Voltage
Conducted emissions from the AC mains Lighting DC12vVv
power ports
(150KHz-30MHz) Class B Lighting DC24V*
Lighting DC12vVv
Radiated emissions(30MHz-6GHz) Class B
Lighting DC24V*
Electrostatic discharge (ESD) . ..
D<JAir Discharge: +2,4,8kV Lighting DC12V
DX]Contact Discharge: +2,4kV .
[HCP & VCP: +2,4kV Lighting DC24V
Continuous RF electromagnetic field Lighting DC12vVv
disturbances(RS)
XI80MHz-6000MHz , 3V/m,80% Lighting DC24V

All test mode were tested and passed, only Conducted Emissions, Radiated Emissions
shows (*) is the worst case mode which were recorded in this report.
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5. TEST FACILITY AND TEST INSTRUMENT USED
5.1 Test Facility

All measurement facilities used to collect the measurement data are located at BCTC
Building & 1-2F, East of B Building, Pengzhou Industrial, Fuyuan 1st Road, Qiaotou
Community, Fuyong Street, Bao’an District, Shenzhen, China. The site and apparatus are
constructed in conformance with the requirements of ANSI C63.4 and CISPR 16-1-1 other
equivalent standards.

5.2 Test Instrument Used

Conducted emissions Test

Equipment Manufacturer Model# Serial# Last Cal. Next Cal.

Receiver R&S ESRS3 102075 Jun. 13,2019 |Jun. 12, 2020
LISN R&S ENV216 101375 Jun. 13,2019 |Jun. 12, 2020
ISN HPX ISN T800 | S1509001 [Jun. 13,2019 |Jun. 12,2020
Software Frad EzEMC | “MZCON \ \
Radiated emissions Test (966 chamber)

Equipment | Manufacturer Model# Serial# Last Cal. Next Cal.
oo | ChengYu | 966Room | 966 |Jun. 19,2018 |Jun. 18, 2021
Receiver R&S ESRP 101154 |Jun. 13, 2019 [Jun. 12, 2020
Receiver R&S ESR3 102075 |Jun. 13, 2019 |Jun. 12,2020
Amplifier Schwarzbeck | BBV9718 | 9718-309 |Jun. 25,2019 [Jun. 24, 2020
Amplifier Schwarzbeck | BBV9744 | 9744-0037 |Jun. 25, 2019 |Jun. 24, 2020
Brosdbmnd | schwarzoeck | VULB | VULB91ES-| 22,2019 |Jun. 21, 2020
Antenna 9163 942
actorn | SCHVIARZBE | BBRASIZ0 | 4501 |uun. 22,2019 |Jun. 21, 2020
Software Frad EzEmC | TAOSAZ \ \

Electrostatic discharge Test
Equipment Manufacturer Model# Serial# Last Cal. Next Cal.
ESD Tester KIKISUI KES4201A | UH002321 | Jul. 12,2019 |Jul. 10, 2020
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Continuous RF electromagnetic field disturbances Test
Equipment Manufacturer Model# Serial# Last Cal. Next Cal.
fnoé’;’:: Keysight E4419 GB426‘2144 Jun. 17,2019 |Jun. 16, 2020
Power | keysight | E9300A | US8921130 | ;i 17 2019 |Jun. 16, 2020
sensor 5
Power | yeysight | E9300A | US3921165 | ;i\ 17 2019 |uun. 16, 2020
sensor 9
o HAP-80100
Amplifier SKET OM-250W / Jun. 25,2019 |Jun. 24, 2020
o HAP-80100
Amplifier SKET OM-75W / Jun. 25,2019 |Jun. 24, 2020
o HAP-80100
Amplifier SKET OM-50W / Jun. 25, 2019 |Jun. 24, 2020
Stacked
double Schwarzbec STLP 9129 077 / /
Log.-Per. k
Antenna
Field Probe Narda EP-601 80256 Jul. 07,2019 | Jul. 06, 2020
Sidygl Aglilent | N51g1A | MYS0143741 ;1 13, 2019 |Jun. 12, 2020
Generator 8
Software SKET EMC-S 1.2.0.18 \ \
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6. CONDUCTED EMISSIONS

6.1 Block Diagram Of Test Setup

Receiver . \ Sup_port
-4 0.8m - Equipmient
» !
!
1
1

= GroundReferencePlane

6.2 Limit

Limits for Conducted emissions at the mains ports of Class B MME

Frequency Limits
range dB(pV)
(MHz) Quasi-peak Average
0,150 0,50 66 to 56* 56 to 46*
0,50to 5 56 46
510 30 60 50

Notes: 1. *Decreasing linearly with logarithm of frequency.
2. The lower limit shall apply at the transition frequencies.

6.3 Test procedure

a. The Product was placed on a nonconductive table 0.8 m above the horizontal ground
reference plane, and 0.4 m from the vertical ground reference plane, and connected to the
main through Line Impedance Stability Network (L.I.S.N).

b. The RBW of the receiver was set at 9 kHz in 150 kHz ~ 30MHz with Peak and AVG
detector in Max Hold mode. Run the receiver’s pre-scan to record the maximum disturbance
generated from Product in all power lines in the full band.

c. For each frequency whose maximum record was higher or close to limit, measure its QP
and AVG values and record.
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6.4 Test Result

Temperature: |26 °C Relative Humidity:  |54%
Pressure: 101KPa Phase : L
Test Mode The Worst mode Remark: N/A

900 dBuv

EM 55032 GP
60 \

9
X

[}
flfn"'lly

w*“"wwf

ﬁﬁr‘

R LT PR Pt

0.5 [MHz] 30,000
Remark:
1. All readings are Quasi-Peak and Average values.

2. Factor = Insertion Loss + Cable Loss.

Reading Correct Measure-

No. Mk. Freq.  Level Factor ment Limit  Over
MHz dBuv dBuv dBuv dB Detector Comment
1 02140 -1.65 948 7.83 63.05 -5522 QP
2 02140 -11.43 948 -1.95 5305 -5500 AVG
3 06020 563 9.99 15.62 56.00 -40.238 QF
4 06020 -527 9.99 472 46.00 4128 AVG
5" 22020 2244 9.60 32.04 56.00 -2396 QP
6 22020 875 9.60 18.35 46.00 -2765 AVG
7 34660 2000 9.69 2969 56.00 -26.31 QP
8 34660 7.72 9.69 17.41 46.00 -2858 AVG
9 47738 17.55 9.78 27.33 56.00 -2867 QP
10 47738 328 978 13.06 46.00 -3294 AVG
11 89779 1517 970 24 87 60.00 -3513 QP
12 89779 511 9.70 1541 5000 -3459 AVG
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Temperature: |26 °C Relative Humidity:  |54%
Pressure: 101KPa Phase : N
Test Mode The Worst mode Remark: N/A
a0.0 db u¥
20
Fil}
EN 55032 QP
60 \
50
A0
0 ! 11
20
AN o WY e
0| o ' AT M
"I Mf \ f \ hATYL 4 r‘l'“"tl”" -"I,ﬂ" I
o |4 ﬁwwﬂ”’”‘” WL WY
-10.0 AT e e
0.5 [HHz] L 20.000
Remark:
1. All readings are Quasi-Peak and Average values.
2. Factor = Insertion Loss + Cable Loss.
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Over
MHz dBuy dBuY dBuv dB Detector Comment
1 01700 -3.33 950 6.17 6496 -5879 QF
2 01700 -11483 950 -2.43 496 -57.39 AVG
3 06020 563 9.99 15.62 56.00 -40.38 QF
4 06020 -527 9.99 472 46.00 4128 AVG
i * 19220 1995 959 2954 56.00 -2646 QP
6 19220 6.05 959 1564 4600 -3036 AVG
7 34660 17.00 9.69 26.69 56.00 -29.31 QF
8 34660 472 9.69 14 .41 46.00 -3159 AVG
9 47740 1455 978 24 33 56.00 -3167 QF
10 47740 028 978 10.06 46.00 -35894 AVG
11 89780 1417 970 2387 6000 -3613 QP
12 89780 471 970 14 41 D00 -35H9 AVG
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7. RADIATED EMISSIONS TEST

7.1 Block Diagram Of Test Setup
30MHz ~ 1GHz:

Antenna

sSupport

Equipment Att. Feed |

Point

- Im L

Spectrum Analyzer
! Wz oc

! Receiver

Above 1GHz:

Support
Equipment Antenna

Spectrum Analyzer

!Receiver ks
7.2 Limits
Quasi-peak limits at 3m
Frequency (MHz) dB(uV/m)
30-230 40
230-1000 47
limit above 1G at 3m
Frequency (GHz) dB(pV/m)
Average peak
1-3 50 70
3-6 54 74

Note: The lower limit shall apply at the transition frequencies.
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7.3 Test Procedure

30MHz ~ 1GHz:

a. The Product was placed on the nonconductive turntable 0.8 above the ground in a semi
anechoic chamber.

b. Set the spectrum analyzer/receiver in Peak detector, Max Hold mode, and 120 kHz RBW.
Record the maximum field strength of all the pre-scan process in the full band when the
antenna is varied between 1~4 m in both horizontal and vertical, and the turntable is rotated
from 0 to 360 degrees.

c. For each frequency whose maximum record was higher or close to limit, measure its QP
value: vary the antenna’s height and rotate the turntable from 0 to 360 degrees to find the
height and degree where Product radiated the maximum emission, then set the test
frequency analyzer/receiver to QP Detector and specified bandwidth with Maximum Hold
Mode, and record the maximum value.

Above 1GHz:

a. The Product was placed on the non-conductive turntable 0.8 m above the ground in a full
anechoic chamber..

b. Set the spectrum analyzer/receiver in Peak detector, Max Hold mode, and 1MHz RBW.
Record the maximum field strength of all the pre-scan process in the full band when the
antenna is varied in both horizontal and vertical, and the turntable is rotated from 0 to 360
degrees.

c. For each frequency whose maximum record was higher or close to limit, measure its AV
value: rotate the turntable from 0 to 360 degrees to find the degree where Product radiated
the maximum emission, then set the test frequency analyzer/receiver to AV value and
specified bandwidth with Maximum Hold Mode, and record the maximum value.
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7.4 Test Results

Below 1GHz
Temperature: |26 °C Relative Humidity:  |54%
Pressure: 101KPa Polarization : Horizontal
Test Mode The Worst Mode Remark: N/A
80.0 dBuV/m

EEACHSPRYGR/BS MR OF

40

0.0
30.000 40 a0 B0 FO0  HO [MHz] 300 400 00 sOO FO0 1000000
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.

Reading Comrect Measure-
No. Mk.  Freq. Level Factor ment Limit ~ Owver

MHz dBuy dB dBuvim dB/m dB Detector
1 48 5016 2532 -14.93 10.39 4000 -2961 QP
2 931132 2561 -17.53 8.08 4000 -3192 QP
3 199.9856 26.61 -16.30 10.31 4000 -2969 QP
4 250.3012 3167 -15.14 16.53 4700 -3047 QP
5
5]

457.5073 2430 -9.82 14.48 47.00 -3252 QP
* 603.5392 2462 -6.54 18.08 4700 -2892 QP
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Temperature: |26 °C Relative Humidity:  |54%
Pressure: 101KPa Polarization : Vertical
Test Mode The Worst Mode Remark: N/A

B0.O0 dBuV/m

CE/OSPRAGH/BSMEAIP OF

40

0.0
30,000 40 L] B0 A0 80O [MHz] 0 400 00 ROD 700 1000000
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.

Feading Correct Measure-

No. Mk. Freq. Level Factor ment Limit  Over
MHz dBuy dB dBuvim dB/m dB Detector
1 31.2893 33.46 -17.04 16.42 4000 -2358 QP
2 56.5929 26.54 -15.55 10.99 40.00 -29.01 QP
3 92 4624 2783 -17.65 10.18 4000 -2982 QP
4 196.5098 29.56 -16.52 13.04 40.00 -26.96 QP
5 250.3012 31.01 -15.14 15.87 4700 -3113 QF
6 * 4004319 36.95 -11.08 2587 4700 -2113 QF

Above 1G
The amplitude of spurious emissions which are attenuated by more than 20dB below the

permissible value has no need to be reported.
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8. HARMONIC CURRENT EMISSION(H)
8.1 Block Diagram of Test Setup

Harmonic & Flicker

Analyzer Sup_port
Control ’_I:IJ_‘:#HI AC Equipment
System Power Source | EUT

= Ground Reference Plane

8.2 Limit
EN 61000-3-2:2014 Clause 7.

8.3 Test Procedure

a. The Product was placed on the top of a non-conductive table above the ground and
operated to produce the maximum harmonic components under normal operating conditions
for each successive harmonic component in turn.

b. The correspondent test program of test instrument to measure the current harmonics
emanated from Product was chosen. The measure time shall be not less than the time
necessary for the Product to be exercised.

8.4 Test Results
The EUT is powered by the DC only, the test item is not applicable.
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9. VOLTAGE FLUCTUATIONS & FLICKER(F)

9.1 Block Diagram of Test Setup

Harmonic & Flicker

Analyzer Support
Control FI:IJ.‘:#HI AC Equipment
System Power Source | EUT
I | I |

—  Ground ReferencePlane

9.2 Limit
EN 61000-3-3:2013 Clause 5.

9.3 Test Procedure

a. The Product was placed on the top of a non-conductive table above the ground and
operated to produce the most unfavorable sequence of voltage changes under normal
operating conditions.

b. During the flick test, the measure time shall include that part of whole operation cycle in
which the Product produce the most unfavorable sequence of voltage changes. The
observation period for short-term flicker indicator is 10 minutes and the observation period for
long-term flicker indicator is 2 hours.

9.4 Test Results

The EUT is powered by the DC only, the test item is not applicable.
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10.

CRITERIA

IMMUNITY TEST OF GENERAL THE PERFORMANCE

According To EN 301489 -17standard, The General Performance Criteria As Following:

Criteria During the test After the test
Shall operate as(lintended May ﬁgﬂ;og:é:}%ﬁ%;ntgr&%?%aS:CaeII be
show degradation of performance (see ngote 2) Shall ge no loss of
A gﬁﬁgt%%tesp]zi”s Bg"ngeu?]?nlt%?ft’ig; al function Shall be no loss of stored
transmissions data or user programmable
functions
Functions shall be self-recoverable
May show loss of function (one or | Shall operate as intended after
B more) May show degradation of recovering Shall be no degradation
performance (see note 1) No of performance (see note 2) Shall
unintentional transmissions be no loss of stored data or user
programmable functions
Functions shgll be recoverable by
: the operator Shall operate as
C mg%ﬁ loss of function (one or intended after recovering Shall be
no degradation of performance
(see note 2)
NOTE 1: Degradation of performance during the test is understood as a degradation

to a level not below a minimum performance level specified by the manufacturer for the
use of the apparatus as intended. In some cases the specified minimum performance
level may be replaced by a permissible degradation of performance.
performance level or the permissible performance degradation is not specified by the
manufacturer then either of these may be derived from the product description and
documentation (including leaflets and advertising) and what the user may reasonably
expect from the apparatus if used as intended.

NOTE 2: no degradation of performance after the test is understood as any
degradation below a minimum performance level specified by the manufacturer for the
use of the apparatus as intended. In some cases the specified minimum performance
level may be replaced by a permissible degradation of performance. After the test no
change of actual operating data or user retrievable data is allowed.
performance level or the permissible performance degradation is not specified by the
manufacturer then either of these may be derived from the product description and
documentation (including leaflets and advertising) and what the user may reasonably
expect from the apparatus if used as intended.

If the minimum

If the minimum
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PERFORMANCE FORTT

The performance criteria B shall apply, except for voltage dips of 100 ms and voltage
interruptions of 5 000 ms duration, for which performance criteria C shall apply. Tests shall be
repeated with the EUT in standby mode (if applicable) to ensure that unintentional
transmission does not occur. In systems using acknowledgement signals, it is recognized
that an acknowledgement (ACK) or not-acknowledgement (NACK) transmission may occur,
and steps should be taken to ensure that any transmission resulting from the application of
the test is correctly interpreted.

PERFORMANCE FOR TR

The performance criteria B shall apply, except for voltage dips of 100 ms and voltage
interruptions of 5 000 ms duration for which performance criteria C shall apply. Where the
EUT is a transceiver, under no circumstances, shall the transmitter operate unintentionally
during the test. In systems using acknowledgement signals, it is recognized that an ACK or
NACK transmission may occur, and steps should be taken to ensure that any transmission
resulting from the application of the test is correctly interpreted.

PERFORMANCE FOR CT

The performance criteria A shall apply. Tests shall be repeated with the EUT in standby mode
(if applicable) to ensure that unintentional transmission does not occur. In systems using
acknowledgement signals, it is recognized that an Acknowledgement (ACK) or Not
Acknowledgement (NACK) transmission may occur, and steps should be taken to ensure
that any transmission resulting from the application of the test is correctly interpreted.

PERFORMANCE FOR CR

The performance criteria A shall apply. Where the EUT is a transceiver, under no
circumstances, shall the transmitter operate unintentionally during the test. In systems using
acknowledgement signals, it is recognized that an ACK or NACK transmission may occur,
and steps should be taken to ensure that any transmission resulting from the application of
the test is correctly interpreted.

Test Report  Tel: 400-788-9558 Web: https://www.bctc-lab.com BCTC/RF-EMC-004 Ver.: A.0 Page 21 of 36



(Q G Lr]
BGTG Shenzhen BCTC Testing Co., Ltd.  Report No.: BCTC-FY190905671-2E

11. ELECTROSTATIC DISCHARGE (ESD)
11.1 Test Specification

Test Port . Enclosure port

Discharge Impedance : 330 ohm /150 pF

Discharge Mode : Single Discharge

Discharge Period : one second between each discharge

11.2 Block Diagram of Test Setup

ESD
Insulation Foil Generator A

Support /
Equipmeént CP
HCP 0.1y
L
Groun{ldm? o
Strap - 0.5m

R —
— Ground ReferencePlane

11.3 Test Procedure

a. Electrostatic discharges were applied only to those points and surfaces of the Product that
are accessible to users during normal operation.

b. The test was performed with at least ten single discharges on the pre-selected points in
the most sensitive polarity.

c. The time interval between two successive single discharges was at least 1 second.

d. The ESD generator was held perpendicularly to the surface to which the discharge was
applied and the return cable was at least 0.2 meters from the Product.

e. Contact discharges were applied to the non-insulating coating, with the pointed tip of the
generator penetrating the coating and contacting the conducting substrate.

f. Air discharges were applied with the round discharge tip of the discharge electrode
approaching the Product as fast as possible (without causing mechanical damage) to touch
the Product. After each discharge, the ESD generator was removed from the Product and
re-triggered for a new single discharge. The test was repeated until all discharges were
complete.
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g. At least ten single discharges (in the most sensitive polarity) were applied to the Horizontal
Coupling Plane at points on each side of the Product. The ESD generator was positioned
vertically at a distance of 0.1 meters from the Product with the discharge electrode touching
the HCP.

h. At least ten single discharges (in the most sensitive polarity) were applied to the center of
one vertical edge of the Vertical Coupling Plane in sufficiently different positions that the four
faces of the Product were completely illuminated. The VCP (dimensions 0.5m x 0.5m) was
placed vertically to and 0.1 meters from the Product.

11.4 Test Results

Temperature : |26 C Relative Humidity : [54%
Pressure : 101 KPa Test Mode : Lighting
Mode Air Discharge Contact Discharge
(Test result) (Test result)

Test level Observ | Perform | Judg
(KV) 2 (4 | 8 |15 2| 4 | 6 | 8 | ation | Criteria | ment
I -+ -+ +] -+ -|+]-]+]-

Location
HCP A[A|A|A CT,CR A PASS
VCP A[AlA|A CT,CR A PASS

enclosure | A| A|A|A[A|A A[AlA|A CT,CR A PASS
Keys | A|A|A[A[A|A CT,CR A PASS

Note:

1) P/N denotes the Positive/Negative polarity of the output voltage.

2) Test condition:
Direct / Indirect (HCP/VCP) discharges: Minimum 50 times (Positive/Negative) at
each point. Air discharges: Minimum 10 times (Positive/Negative) at each point.

3) N/A - denotes test is not applicable in this test report
4)There was not any unintentional transmission in standby mode
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12. CONTINUOUS RF ELECTROMAGNETIC FIELD
DISTURBANCES(RS)

12.1 Test Specification

Test Port : Enclosure port

Step Size 1%

Modulation : 1kHz, 80% AM
Dwell Time : 1second
Polarization : Horizontal & Vertical

12.2 Block Diagram of Test Setup
Below 1GHz:

3m Full Anechoic Chamber

Support
Equipment

Signal Generator Amplifier
Control & Monitor o . .
System

Above 1GHz:

3 Full Anechoic Chamber

Support

Equipment

Att. Feed
Point, ..

-

Signal Generator Amplifier
Control & Monitor v ) .
System
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12.3 Test Procedure

a. The testing was performed in a fully-anechoic chamber. The transmit antenna was located
at a distance of 3 meters from the Product.

b. The frequency range is swept from 80MHz to 6000MHz,with the signal 80% amplitude
modulated with a 1 kHz sine wave,and the step size was 1%.

c. The dwell time at each frequency shall not be less than the time necessary for the EUT to
be exercised and to be able to respond, but should not exceed 5 s at each of the frequencies
during the scan.

d. The test was performed with the Product exposed to both vertically and horizontally
polarized fields on each of the four sides.

e. For Broadcast reception function:Group 2 not apply in this test.

12.4 Test Results

Temperature : |26 C Relative Humidity :{54%
Pressure : 101 kPa Test Mode : Lighting
Frequency :
RF Field R.F. . Observation| Perform| Test
FEmE Position [Field Strength el Criteria | Result g
(MHz)
Front
3 V/m (rms) Rear
80~6000 | H/v | . MM CT.CR A A | PASS

1000Hz, 80%| Left

Right

Note:
1) P/N denotes the Positive/Negative polarity of the output voltage.
2) N/A - denotes test is not applicable in this test report.
3) There was no change operated with initial operating during the test.
4) There was not any unintentional transmission in standby mode
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13. ELECTRICAL FAST TRANSIENTS/BURST (EFT)

13.1 Test Specification

Test Port : Input DC. power port
Impulse Frequency : 5kHz

Impulse Wave-shape : 5/50ns

Burst Duration : 15ms

Burst Period : 300 ms

Test Duration : 2 minutes per polarity

13.2 Block Diagram of EUT Test Setup

For input AC/DC power port:

EFT Generator

0.5m

r Insulating Support

Ground Reference Plane

0.1m

13.3 Test Procedure

a. The Product and support units were located on a non-conductive table above ground
reference plane.

b. A 0.5m-long power cord was attached to Product during the test.

13.4 Test Results
The EUT is powered by the battery only, the test item is not applicable.
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14. SURGES IMMUNITY TEST

14.1 Test Specification

Test Port : input DC power port
Wave-Shape : Open Circuit Voltage - 1.2 /50 us
Short Circuit Current - 8 / 20 us
Pulse Repetition Rate : 1 pulse / min.
Phase Angle : 0°/90°/180°/270°
Test Events : 5 pulses (positive & negative) for each polarity

14.2 Block Diagram of EUT Test Setup

Surge Generator

To

COH
Power | [ ]

Supp

Ground Reference Plane

14.3 Test Procedure

a. The surge is to be applied to the Product power supply terminals via the capacitive
coupling network. Decoupling networks are required in order to avoid possible adverse
effects on equipment not under test that may be powered by the same lines, and to provide
sufficient decoupling impedance to the surge wave.

b. The power cord between the Product and the coupling/decoupling networks shall be 2
meters in length (or shorter). Interconnection line between the Product and the
coupling/decoupling networks shall be 2 meters in length (or shorter).

14.4 Test Result
The EUT is powered by the battery only, the test item is not applicable.
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15. CONTINUOUS INDUCED RF DISTURBANCES (CS)

15.1 Test Specification

Test Port : input DC power port
Step Size 1 1%

Modulation : 1kHz, 80% AM
Dwell Time : 1 second

15.2 Block Diagram of EUT Test Setup
For input AC/DC power port:

Signal Generatur!
Colﬂrﬂlrl:lg WI
mplifier L
System —] Support

| | To Power
supply

Equipment

Insulating Support

0. 1m

= Gound Reference Plane

15.3 Test Procedure
For input DC power port:

a. The Product and support units were located at a ground reference plane with the
interposition of a 0.1 m thickness insulating support and the CDN was located on GRP
directly.

b. The frequency range is swept from 150 kHz to 10MHz, 10MHz to 30MHz, 30MHz to

80MHz with the signal 80% amplitude modulated with a 1 kHz sine wave, and the step size

was 1% of fundamental.

c. The dwell time at each frequency shall be not less than the time necessary for the Product

to be able to respond.

15.4 Test Result
The EUT is powered by the battery only, the test item is not applicable.
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16. VOLTAGE DIPS AND INTERRUPTIONS (DIPS)
16.1 Test Specification

Test Port : input AC power port
Phase Angle : 0°,180°
Test cycle : 3times

16.2 Block Diagram of EUT Test Setup

Voltage

Dips EUT
Generator | 5c power Line

16.3 Test Procedure
a. The Product and support units were located on a non-conductive table above ground floor.

b. Set the parameter of tests and then perform the test software of test simulator.
c. Conditions changes to occur at 0 degree crossover point of the voltage waveform.

16.4 Test Result
The EUT is powered by the battery only, the test item is not applicable.
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17. EUT PHOTOGRAPHS

EUT Photo 1
)
—
o
)
-
L= - ushelh'l?. Shelly®
”
NG
v ¥ www.shelly.cloud
EUT Photo 2

== e -‘--""nm\lﬁ!m‘ \
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EUT Photo 3

EUT Photo 4
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EUT Photo 5

EUT Photo 6
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EUT Photo 7
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EUT Photo 8
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EUT Photo 9
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18. EUT TEST SETUP PHOTOGRAPHS

Conducted emissions

Radiated emissions
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TEST REPORT

Product Name: Shelly RGBW2
Trademark: N/A
Model Number: SHRGBW-v2
Prepared For: Allterco Robotics
Address: 103 Cherni Vrah Blvd, Sofia 1407, Bulgaria
Manufacturer: Allterco Robotics
Address: 103 Cherni Vrah Blvd, Sofia 1407, Bulgaria
Prepared By: Shenzhen BCTC Testing Co., Ltd.
BCTC Building & 1-2F, East of B Building, Pengzhou
Address: Industrial, Fuyuan 1st Road, Qiaotou Community, Fuyong

Street, Bao’an District, Shenzhen, China
Sample Received Date:  Sep. 04, 2019

Sample tested Date: Sep. 04, 2019 to Sep. 11, 2019

Issue Date: Sep. 11,2019

Report No.: BCTC-FY190905671-1E

Test Standards EN 62311:2008

Test Results PASS

Remark: This is RED Health test report.

Compiled by: Reviewed by: Approved by:
Mo 20 {+)

Bin Mei Eric Yang » n%er

APPROVE

The test report is effective only with both signature and specialized stamp. This result(s) shown in this report refer only to the
sample(s) tested. Without written approval of Shenzhen BCTC Testing Co., Ltd, this report can’t be reproduced except in
full. The tested sample(s) and the sample information are provided by the client.
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1. VERSION
Report No. Issue Date Description Approved
BCTC-FY190905671-1E Sep. 11,2019 Original Valid
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2. PRODUCT INFORMATION AND TEST SETUP

2.1 Product Information

Model(s): SHRGBW-v2
Model Description: N/A

Wi-Fi Specification: IEEE 802.11b/g/n
Hardware Version: N/A

Software Version: N/A

Operation Frequency: WiFi: IEEE 802.11b/g/n HT20: 2412-2472MHz
Max. RF output power:  WiFi (2.4G) :9.40dBm

Type of Modulation: WiFi: DSSS, OFDM
Antenna installation: WIFI: PCB antenna
Antenna Gain: WiFi (2.4G) : 1dBi

Ratting DC12V from baterry

DC24V from baterry
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3. HEALTH REQUIREMENTS
3.1 Limits

According to Council Recommendation: the criteria listed in the following table shall be used
to evaluate the environment impact of human exposure to radio frequency (RF) radiation.

Reference levels for electric, magnetic and electromagnetic fields (0Hz to 300GHz,
unperturbed RMS values)

Equivalent plane
E-field H-field
Frequency B-field wave power
strength strength
range (HT) density
(V/m) {A/m)
Seq (W/m2)
0-1 Hz : 3.2x10* 4x10* -
1-8 Hz 10000 3.2x10%¢ 4x10%F -
8-25 Hz 10000 4000/ 5000/f -
0.025-0.8
250/f 4/f 5if -
kHz
0.8-3 kHz 250/f 5 6.25 -
3-150 kHz 87 5 6.25 -
0.15-1 MHz 87 073/ 0.92/f -
1-10 MHz 87/f"” 0.73/f 0.92/f -
10-400 MHz 28 0.073 0.095 2
400-2000 - " -
137517 0.0037 " 0.0046 /200
MHz
2-300 GHz 61 0.16 0.2 10
Note:

1. f as indicated in the frequency range column.

2. For frequencies between 100 kHz and 10 GHz, Seq, E?, H? and B? are to be
averaged over any six-minute period.

3. For frequencies exceeding 10 GHz, Seq, E? H? and B? are to be averaged over any
68 / f> minute period (f in GHz).
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3.2 Exposure Evaluation

From Council Recommendation 1999/519/EC table 2, the maximum power density is 10
W/m2.

Power density (S) is calculated by the following formula:

S =PG* Duty factor / 411R?

P = Peak Power Input to antenna (Watts)

G =Antenna Gain (numeric)

R = distance to the center of radiation of antenna (in meter) = 0.20 m

Note:

1) P (Watts)=(10 * (dBm /10))/1000

2) G (Antenna gain in numeric) = 10" (Antenna gain in dBi /10)

3) Duty factor=1.0
4)

m=3.142
Antenna | Antenna Max. Max. Calculate .
Mode Gain Gain Output | Output | Duty d RF Limit
: : Power | Power | factor| Exposure | (W/m?)
(dBi) (numeric) b
(dBm) (W) (W/m?)

802.11b 1.00 1.259 9.40 0.009 | 1.00 | 0.0218 10

802.11¢g 1.00 1.259 8.77 0.008 | 1.00 | 0.0189 10

802.11n HT20 1.00 1.259 8.05 0.006 | 1.00 | 0.0160 10
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4. EUT PHOTOGRAPHS

EUT Photo 1
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EUT Photo 2
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EUT Photo 3

EUT Photo 4

mm
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EUT Photo 5

EUT Photo 6
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EUT Photo 7
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EUT Photo 9
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Part 2: Particular requirements:
Section 11: Miscellaneous electronic circuits used with luminaires

Report Number. :  BCTC-FY190905672S

Date of issue :  Sept. 12,2019

Total number of pages........ccccceuvuee 35 pages

Testing Laboratory..............cceeeuenee....  Shenzhen BCTC Testing Co., Ltd.

Address :  BCTC Building & 1-2F, East of B Building, Pengzhou Industrial,

Fuyuan 1st Road, Qiaotou Community, Fuyong Street, Bao’ an
District, Shenzhen, China

Applicant’s name :  Allterco Robotics
Address : 103 Cherni Vrah Blvd, Sofia 1407, Bulgaria

Test specification:

Standard :  IEC 61347-2-11:2001 ,IEC 61347-1:2015
EN 61347-2-11:2001 , EN 61347-1:2015

Test procedure :  Testreport

Non-standard test method...........: N/A

Test Report Form No.........cccceeeenuinnee : IEC61347_2 11E

Test Report Form(s) Originator.....:  Intertek Semko AB

Master TRF : 2015-10

Copyright © 2015 IEC System of Conformity Assessment Schemes for Electrotechnical Equipment
and Components (IECEE System). All rights reserved.

This publication may be reproduced in whole or in part for non-commercial purposes as long as the IECEE is acknowledged as
copyright owner and source of the material. IECEE takes no responsibility for and will not assume liability for damages resulting from
the reader's interpretation of the reproduced material due to its placement and context.

Test item description..............ccucu.e.... : | Shelly RGBW2
Trade Mark : IN/A
Manufacturer : | Allterco Robotics
103 Cherni Vrah Blvd, Sofia 1407, Bulgaria
Model/Type reference..........cceceeueeeen. : | SHRGBW-v2
Ratings : |Input: DC12/24V ===
Output: DC12/24V ===, Max.12A
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Address

Approved by (name + signature) ........: Sam Wang

Testing procedure and testing location:

Testing Laboratory ............cccceeeninniil Shenzhen BCTC Testing Co., Ltd.
BCTC Building & 1-2F, East of B Building, Pengzhou

Industrial, Fuyuan 1st Road, Qiaotou Community,
Fuyong Street, Bao’an District, Shenzhen, China

Date of Test .....ccoviiiiiiieciceeean Sept. 02, 2019-Sept. 12, 2019

W/{J _Dl“ '
Tested by (name + signature) ............: Pual Zhong

Reviewed by (name + signature) ........: Seven Zheng g-m %
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BCTC TEST

Report No.: BCTC-FY190905672S

List of Attachments (including a total number of pages in each attachment):
-- Attachment | : 1 pages for EUROPEAN GROUP DIFFERENCES AND NATIONAL DIFFERENCES
-- Attachment Il: 4 pages for Photo documentation.

Summary of testing:

Tests performed (name of test and test clause):
--EN61347-1:2015
--EN61347-2-11:2001

The submitted samples were found to comply
withthe requirements of above specification.

Testing location:

BCTC Building & 1-2F, East of B Building,
Pengzhou Industrial, Fuyuan 1st Road, Qiaotou
Community, Fuyong Street, Bao’ an District,
Shenzhen, China

Copy of marking plate

The artwork below may be only a draft. The use of certification marks on a product must be
authorized by the respective NCBs that own these marks.

Shelly RGBW2
Model: SHRGBW-v2
Input: DC12/24V ===

Importer: XXXXXX
Address: XXXXXX

Output: DC12/24V ===, Max. 12A
CE Y &

Manufacturer: Allterco Robotics
Address: 103 Cherni Vrah Blvd, Sofia 1407, Bulgaria

Remark on above marking:

1, The height of CE symbols is more than 5 mm;
2, The height of WEEE symbols is more than 7 mm;

Test Report Tel: 400-788-9558 Web: https://www.bctc-lab.com BCTC/RF-SA-005 Ver.A.0 Page 3 of 35
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BCTC TEST Report No.: BCTC-FY 1909056725

Test item particulars

Classification of installation and use..................... : Class lll appliance

Supply Connection :  Terminal block

Possible test case verdicts:

- test case does not apply to the test object..........  N/A
- test object does meet the requirement................ : P (Pass)
- test object does not meet the requirement..........  F (Fail)

General remarks:

"(See Enclosure #)" refers to additional information appended to the report.
"(See appended table)" refers to a table appended to the report.

Throughout this report a [ ] comma / [X point is used as the decimal separator.

Clause numbers between brackets refer to clauses in IEC 61347-1

Manufacturer’s Declaration per sub-clause 4.2.5 of IECEE 02:

The application for obtaining a CB Test Certificate [] Yes

includes more than one factory location and a 5 Not applicable
declaration from the Manufacturer stating that the
sample(s) submitted for evaluation is (are)
representative of the products from each factory has
been provided.............ccoooviviieiiiiiii :

General product information:

Test Report Tel: 400-788-9558 Web: https://www.bctc-lab.com BCTC/RF-SA-005 Ver.A.0 Page 4 of 35
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BCTC TEST

Report No.: BCTC-FY190905672S

IEC 61347-2-11

Clause Requirement + Test Result - Remark Verdict

4 (4) GENERAL REQUIREMENTS P

-(4) Insulation materials according requirements in (see Annex N) N/A
Annex N of IEC 61347-1

-(4) Compliance of independent controlgear enclosure N/A
with IEC 60 598- 1

-(4) Built-in electronic controlgear with double or (see Annex O) N/A
reinforced insulation comply with Annex O of
IEC 61347-1

-(4) SELV controlgear comply with Annex L of IEC (see Annex L) N/A
61347-1

6 (6) CLASSIFICATION P
Built-in controlgear .........ccocovveiiecienieieee :|Yes [ No [X —
Independent controlgear............c.ccccocoveveiiieeecne. :|Yes [X No [ —
Integral controlgear ............ccccoooveveieieeeeeeeeee ‘Yes [ No X —

7(7) MARKING P

71 (7.1) Mandatory markings P
a) mark of origin See label for details P
b) model number or type reference P
d) correlation between interchangeable parts and N/A

controlgear marked

e) rated supply voltage (V) DC12/24V P
supply frequency (Hz) N/A
supply current (A) P
f) earthing symbol N/A
Information if permitted to use without connection N/A
to earth
k) wiring diagram P
) value of tc alternative ta 25C P

71 () control terminals identified N/A
classification of insulation between live parts and N/A
control circuits

Test Report Tel: 400-788-9558 Web: https://www.bctc-lab.com BCTC/RF-SA-005 Ver.A.0 Page 5 of 35
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BCTC TEST Report No.: BCTC-FY190905672S

IEC 61347-2-11

Clause Requirement + Test Result - Remark Verdict

7.1(7.2) Marking durable and legible
Rubbing 15 s water, 15 s petroleum; marking 15s with a piece of cloth
legible soaked with water, Further

15s with a piece of cloth
soaked with petroleum spirit.
The marking was legible after
the test.

7.2 (7.1) Information to be provided, if applicable P
h) declaration of protection against accidental N/A

contact
i) cross-section of conductors (mm?) P
j) number, type and wattage of lamp(s) N/A

7.1(7.2) Marking durable and legible P
Rubbing 15 s water, 15 s petroleum; marking P
legible

8 (10) PROTECTION AGAINST ACCIDENTAL CONTACT WITH LIVE PARTS P

-(10.1) Controlgear protected against accidental contact |Class Il appliance N/A
with live parts

- (A2) Voltage measured with 50 kQ (see Annex A) N/A

- (A3) Voltage > 35 V peak or > 60 V d.c. or protective | (see Annex A) N/A
impendance device

-(10.1) Lacquer or enamel not used for protection or N/A
insulation
Adequate mechanical strength on parts providing N/A
protection

-(10.2) Capacitors > 0,5 pF: voltage after 1 min (V): N/A
B0V e :

-(10.3) Controlgear providing SELV N/A
Accessible conductive parts are insulated from N/A
live parts by double or reinforced insulation in
SELYV controlgear
No connection between output circuit and the N/A
body or protective earthing circuit
No possibility of connection between output circuit N/A
and the body or protective earthing circuit through
other conductive parts

Test Report Tel: 400-788-9558 Web: https://www.bctc-lab.com BCTC/RF-SA-005 Ver.A.0 Page 6 of 35
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BCTC TEST

Report No.: BCTC-FY190905672S

IEC 61347-2-11
Clause Requirement + Test Result - Remark Verdict
SELYV outputs separated by at least basic N/A
insulation
ELV conductive parts insulated as live parts N/A
Tests according Annex L of IEC 61347-1 N/A
-(10.4) Accessible conductive parts in SELV circuits N/A
Output voltage under load <25V r.m.s. or <60V N/A
d.c.
If output voltage > 25V rm.s.or >60V d.c; N/A
No load output <35V peak or <60 V d.c and
touch current does not exceed 0,7 mA (peak)
OF 2MA AiC. e :
One conductive part is insulated if output voltage N/A
or current exceeding the values above and
withstand test voltage 500 V
Double or reinforced insulation bridged by N/A
appropriate and at least two resistors or two Y2
capacitors or one Y1 capacitor
Y1 or Y2 capacitors comply with IEC 60384-14 N/A
Resistors comply with test (a) in 14.1 of N/A
IEC 60065
9 (8) TERMINALS P
Screw terminals according section 14 of IEC 60598-1: N/A
Separately approved; component list P
Part of the controlgear N/A
Screwless terminals according section 15 of IEC 60598-1: N/A
Separately approved; component list (see Annex 1) N/A
Part of the controlgear (see Annex 3) N/A
10 (9) PROVISION FOR PROTECTIVE EARTHING Class lll appliances N/A
-(9.1) Provisions for protective earthing N/A
Terminal complying with clause 8 N/A
Locked against loosening and not possible to N/A
loosen by hand
Test Report  Tel: 400-788-9558 Web: https://www.bctc-lab.com BCTC/RF-SA-005 Ver.A.0 Page 7 of 35
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BCTC TEST Report No.: BCTC-FY190905672S

IEC 61347-2-11

Clause Requirement + Test Result - Remark Verdict
Not possible to loosen clamping means N/A
unintentionally on screwless terminals
All parts of material minimizing the danger of N/A
electrolytic corrosion
Made of brass or equivalent material N/A
Contact surface bare metal N/A
Test according 7.2.3 of IEC 60598-1 N/A

-(9.2) Provision for functional earthing N/A
Comply with clause 8 and 9.1 N/A
Functional earth insulated from live parts by N/A

double or reinforced insulation

-(9.3) Lamp controlgear with conductors for protective earthing by tracks on N/A
printed circuit board

Test with a current of 25 A between earthing N/A
terminal or earthing contact and each of the
accessible metal parts;

measured resistance (Q) at > 10 A according
7.2.3 of IEC 60598-1: <0,5Q ...cicviiiieieieiie :

-(9.4) Earthing of built-in lamp controlgear N/A
Earth by means of fixing to earthed metal of N/A
luminaire in compliance of 7.2 of IEC 60598-1
Earthing terminal only for earthing the built-in N/A
controlgear

-(9.5) Earthing via independent controlgear N/A

-(9.5.1) Earth connection to other equipment N/A
Looping or through connection, conductor min. N/A
1,5 mm? and of copper or equivalent
Protective earthing wires in line with 5.3.1.1 and N/A
clause 7 of IEC 60598-1

-(9.5.2) Earthing of the lamp compartments powered via the independent lamp N/A
controlgear
Test with a current of 25 A between input and N/A

output earth terminals; measured resistance (Q2)
between earthing terminal or earthing contact
and each of the accessible metal parts at > 10 A
according 7.2.3 of IEC 60598-1: <0,5Q ............... :

Test Report Tel: 400-788-9558 Web: https://www.bctc-lab.com BCTC/RF-SA-005 Ver.A.0 Page 8 of 35
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BCTC TEST Report No.: BCTC-FY190905672S

IEC 61347-2-11

Clause Requirement + Test Result - Remark Verdict
Output earthing terminal marked as in 7.1 t) of N/A
IEC 61347-1

11 (11) MOISTURE RESISTANCE AND INSULATION

After storage 48 h at 91-95% relative humidity and 20- 30 °C measuring of
insulation resistance:

For basic insulation > 2 MQ ...........ccooveeeeien :[>100MQ (Current-carrying P
parts and accessible parts)

For double or reinforced insulation >4 MQ ........... 3 N/A
Between primary and secondary circuits in N/A
controlgear providing SELV, values in Annex L in
IEC 61347-1

12 (12) ELECTRIC STRENGTH
Immediately after clause 11 electric strength test
for 1 min
Basic insulation for SELV, test voltage 500 V P
Working voltage < 50 V, test voltage 500 V P
Working voltage > 50 V < 1000 V, test voltage (V): N/A
Basic insulation, 2U + 1000 V N/A
Supplementary insulation, 2U + 1000 V N/A
Double or reinforced insulation, 4U + 2000 V N/A
No flashover or breakdown N/A
Solid or thin sheet insulation for double or N/A
reinforced insulation fulfil the requirements in
Annex N in IEC 61347-1

14 (14) FAULT CONDITIONS

-(14.1) When operated under fault conditions the controlgear:

- does not emit flames or molten material

T|TV|TV|O

- does not produce flammable gases

- protection against accidental contact not N/A
impaired
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BCTC TEST

Report No.: BCTC-FY190905672S

IEC 61347-2-11

Clause

Requirement + Test

Result - Remark

Verdict

Thermally protected controlgear does not exceed
the marked temperature value

N/A

Fault conditions: capacitors, resistors or inductors
without proof of compliance with relevant
specifications have been short-circuited or
disconnected

(see appended table)

-(14.2)

Short-circuit of creepage distances and
clearances if less than specified in clause 16 in
Part 1 (after any reduction in 14.2 - 14.5)

(see appended table)

N/A

- (14.3)

Short-circuit or interruption of semiconductor
devices

(see appended table)

- (14.4)

Short-circuit across insulation consisting of
lacquer, enamel or textile

(see appended table)

N/A

- (14.5)

Short-circuit across electrolytic capacitors

(see appended table)

- (14.6)

After the tests has been carried out on three sampl

es!

The insulation resistance > 1 MQ ........c...coveeen. :

No flammable gases

T| V| 0V]| O

No accessible parts have become live

N/A

During the tests, a five-layer tissue paper, where
the test specimen is wrapped, does not ignite

- (14.7)

Relevant fault condition tests with high-power a.c.
supply

15 (15)

CONSTRUCTION

-(15.1)

Wood, cotton, silk, paper and similar fibrous material

Wood, cotton, silk, paper and similar fibrous
material not used as insulation

- (15.2)

Printed circuits

Printed circuits used as internal connections
complies with clause 14

- (15.3)

Plugs and socket-outlets used in SELV or ELV circuits

N/A

No dangerous compatibility between output
socket-outlet and a plug for socket-outlets for
input circuit in relation to installation rules,
voltages and frequencies

N/A

Plugs and socket-outlets for SELV comply with
IEC 60906-3 and IEC 60884-2-4

N/A

Test Report
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BCTC TEST Report No.: BCTC-FY190905672S

IEC 61347-2-11

Clause Requirement + Test Result - Remark Verdict

Plugs and socket-outlets for SELV <3 A, <25V N/A
rm.s.or <60 Vd.c.and <72 W comply with IEC
60906-3 and IEC 60884-2-4 or:

- plugs not able to enter socket-outlets of other N/A
standardised system
- socket-outlets not admit plugs of other N/A
standardised system
- socket-outlets without protective earth N/A
-(15.4) Insulation between circuits and accessible parts N/A
-(15.4.2) SELV circuits N/A
Source used to supply SELV circuits: N/A
- safety isolating transformer in accordance with N/A
relevant part 2 of IEC 61558
- controlgear providing SELV in accordance with N/A
relevant part 2 of IEC 61347
- another source N/A
Voltage in the circuit not higher than ELV N/A
SELYV circuits insulated from LV by double or N/A
reinforced insulation
SELYV circuits insulated from non SELV circuits by N/A
double or reinforced insulation
SELYV circuits insulated from FELV circuits by N/A
supplementary insulation
SELYV circuits insulated from other SELV circuits N/A
by basic insulation
SELYV circuits insulated from accessible N/A
conductive parts according Table 6 in 15.4.5
-(15.4.3) FELV circuits N/A
Source used to supply FELV circuits: N/A
- separating transformer in accordance with N/A

relevant part 2 of IEC 61558

- separating controlgear providing basic insulation N/A
between input and output circuits in accordance
with relevant part 2 of IEC 61347

- another source N/A

Test Report Tel: 400-788-9558 Web: https://www.bctc-lab.com BCTC/RF-SA-005 Ver.A.0 Page 11 of 35
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BCTC TEST Report No.: BCTC-FY190905672S

IEC 61347-2-11

Clause Requirement + Test Result - Remark Verdict
- source in circuits separated by the LV supply by N/A
basic insulation
Voltage in the circuit not higher than ELV N/A
FELV circuits insulated from LV supply by at least N/A
basic insulation
FELV circuits insulated from other FELV circuits if N/A
functional purpose
FELV circuits insulated from accessible N/A
conductive parts according Table 6 in 15.4.5
Plugs and socket-outlets for FELV system comply with: N/A
- plugs not able to enter socket-outlets of other N/A
voltage systems
- socket-outlets not admit plugs of other voltage N/A
systems
- socket-outlets have a protective conductor N/A
contact

-(15.4.4) Other circuits N/A
Insulation between circuits other than SELV or N/A

FELV and accessible conductive parts in
according Table 6 in 15.4.5.

-(15.4.5) Insulation between circuits and accessible conductive parts N/A
Accessible conductive parts insulated from active N/A
parts of electric circuits by insulating according
Table 6
Requirements for Class Il construction with equipotential bonding for protection N/A
against indirect contact with live parts:

- all conductive parts are connected together N/A
- conductive parts are reliably connected together N/A

according test of IEC 60598-1 cl. 7.2.3

- conductive parts comply with requirements of N/A
Annex A in case of insulation fault

16 (16) CREEPAGE DISTANCES AND CLEARANCES N/A

-(16) Creepage distances and clearances according N/A
to 16.2 and 16.3

Controlgears providing SELV comply with N/A
additional requirements in Annex L
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BCTC TEST Report No.: BCTC-FY190905672S

IEC 61347-2-11

Clause Requirement + Test Result - Remark Verdict
Insulating lining of metallic enclosures N/A
Controlgear protected against pollution comply N/A
with Annex P
-(16.2) Creepage distances N/A
-(16.2.2) Minimum creepage distances for working voltages N/A
Creepage distances according to Table 7 (see appended table) N/A
-(16.2.3) Creepage distances for working voltages with frequencies above 30 kHz N/A
Creepage distances according to Table 8 (see appended table) N/A
-(16.3) Clearances N/A
-(16.3.2) Clearances for working voltages N/A
Clearances distances according to Table 9 (see appended table) N/A
-(16.3.3) Clearances for ignition voltages and working voltages with higher frequencies N/A
Clearances distances for basic or supplementary |(see appended table) N/A
insulation according to Table 10
Clearances distances for reinforced insulation (see appended table) N/A
according to Table 11

17 (17) SCREWS, CURRENT-CARRYING PARTS AND CONNECTIONS

Screws, current-carrying parts and connections in compliance with IEC 60598-1
(clause numbers between parentheses refer to IEC 60598-1)

(4.11) Electrical connections P
(4.11.1) Contact pressure P
(4.11.2) Screws: N/A
- self-tapping screws N/A
- thread- cutting screws N/A
(4.11.3) Screw locking: N/A
- spring washer N/A
- rivets N/A
(4.11.4) Material of current-carrying parts N/A
(4.11.5) No contact to wood or mounting surface P
(4.11.6) Electro-mechanical contact systems P
(4.12) Mechanical connections and glands N/A
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BCTC TEST Report No.: BCTC-FY190905672S
IEC 61347-2-11
Clause Requirement + Test Result - Remark Verdict
(4.12.1) Screws not made of soft metal N/A
Screws of insulating material N/A
Torque test: torque (Nm); part.......cccoooeeveeveveeennnnn. : N/A
Torque test: torque (Nm); part.........ccccooveveieeennnn. : N/A
Torque test: torque (Nm); part.........ccccooveveveeennnn. : N/A
(4.12.2) Screws with diameter < 3 mm screwed into metal N/A
(4.12.4) Locked connections: N/A
- fixed arms; torque (NM).......ccoevvinninnncieees : N/A
- lampholder; torque (NM)........cccccveinenecniinenne y N/A
- push-button switches; torque 0,8 Nm................... : N/A
(4.12.5) Screwed glands; force (NM).......cccoceevennenneneenes : N/A
18 (18) RESISTANCE TO HEAT, FIRE AND TRACKING P
-(18.1) Ball-pressure test: P
- part tested; temperature (°C).......cccoceveveiiriennnnnn. :|PCB:125°C, 0.4mm P
- part tested; temperature (°C).......cccooevvvieiiveennnn, : | Plastic enclosure,0.4mm P
-(18.2) Test of printed boards: P
—parttested..... ..o :|PCB P
—parttested........ooooieieiieeeee e : N/A
- (18.3) Glow- wire test (650°C): P
—parttested. ..o : | Plastic enclosure P
-parttested. ..o 3 N/A
-(18.4) Needle flame test (10 s): P
-parttested......cooviii e :|PCB P
-parttested......ooooinii e : N/A
-(18.5) Tracking test: N/A
mparttested........coooiiiieiii ; N/A
mparttested........coooiiiiiii : N/A
19 (19) RESISTANCE TO CORROSION N/A
- test according 4.18.1 of IEC 60598-1 N/A
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BCTC TEST Report No.: BCTC-FY190905672S

IEC 61347-2-11

Clause Requirement + Test Result - Remark Verdict
- adequate varnish on the outer surface N/A
20 (-) ANNEXES N/A
Comply with appropriate annexes of IEC 61347-1 |(see Annexes) N/A
14 TABLE: tests of fault conditions P
Part Simulated fault Hazard
D2 Short-circuit, unit shut down immediately ¥ES/NO
C1 Short-circuit, unit shut down immediately ¥ES/NO
16 (16) TABLES: Creepage distances and clearances (mm) N/A
Table 7 Minimum creepage distances for working voltages N/A
RMS working voltage (V) not exceeding 50 150 250 500 750 1000
Required basic or supplementary insulation, 0,6 0,8 1,3 2,5 3,8 50
PTI > 600
Measured

Supplementary information

Required basic or supplementary insulation, 1,2 1,6 2.5 5 7,6 10
PTIl <600
Measured

Supplementary information

Required reinforced insulation, PTI > 600 - 1,6 2,6 5 7,6 10

Measured

Supplementary information

Required reinforced insulation, PTI < 600 - 3,2 10 16 20

3]

Measured

Supplementary information

Test Report Tel: 400-788-9558 Web: https://www.bctc-lab.com BCTC/RF-SA-005 Ver.A.0 Page 15 of 35



A

BCTC TEST Report No.: BCTC-FY190905672S

IEC 61347-2-11

Clause Requirement + Test Result - Remark Verdict
Table 8 Minimum creepage distances for sinusoidal or non-sinusoidal working N/A
voltages at different frequency range; basic or supplementary insulation

Peak value of the working voltage Uout KV .............: —

FrEQUENCY ..o : —

Required distance...........ccccooevveviiiiiiiiiieel —
MeaSsUred .........ccccooeieiiiciicieeeeeee e : N/A

Supplementary information _

Table 9 Minimum clearances distances for working voltages N/A
RMS working voltage (V) not exceeding 50 150 250 500 750 1000
Clearances with mains supply transients according impulse withstand category Il

- Required basic or supplementary insulation 0,2 0,5 1.5 3 5,5 5,5
- Measured

Supplementary information

[39)

- Required reinforced insulation 0,4 1,6 5,5 8 8

- Measured

Supplementary information

Clearances without mains supply transients

- Required basic or supplementary insulation 0,2 0,2 0,2 0,2 0,3 0,7

- Measured

Supplementary information
- Required reinforced insulation 0,2 0,2 0,2 0,4 1,0 1,6

- Measured

Supplementary information
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BCTC TEST Report No.: BCTC-FY190905672S
IEC 61347-2-11
Clause Requirement + Test Result - Remark Verdict
Table 10 Minimum distances of clearances for sinusoidal or non-sinusoidal voltages; N/A
inhomogeneous field conditions; basic or supplementary insulation
Voltage Uout KV ..o : —
FreqQUENCY.......oovieeeeeeeeeeeeee e : —
Transients or ignition pulse voltage N/A
Required distance...........ccccoeeveininncnncnnend —
Measured.........c.cooveiennieirnieccc e : N/A
Supplementary information _
Ignition voltage or working voltage N/A
Required distance............cccoovvveeviiiiinieesicieeeen —
MeEASUIEd.......c.cuemiieeieiee e : N/A
Supplementary information —
Table 11 Minimum distances of clearances for sinusoidal or non-sinusoidal voltages; N/A
inhomogeneous field conditions; reinforced insulation
Voltage Uout KV oo ; _
FrequenCy ... : —
Transients or ignition pulse voltage N/A
Required clearance...............ccocovvevivieieieieieren, : —
Measured.........c.cocouveicernieinecnecceecee : N/A
Supplementary information _
Ignition voltage or working voltage N/A
Required clearance............cccccoocveiiviieneniesieneeeenns : —
MEASUIEA.......c.ouimiieieeeee e : N/A
Supplementary information —
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BCTC TEST Report No.: BCTC-FY190905672S

IEC 61347-2-11

Clause Requirement + Test Result - Remark Verdict

(A) ANNEX A - TEST TO ESTABLISH WHETHER A CONDUCTIVE PART IS A N/A
LIVE PART WHICH MAY CAUSE AN ELECTRIC SHOCK

(A.1) Comply with A.2 or A.3 N/A

(A.2) Voltage <35V peak or <60 V d.C ..ocoevevevrvnnnnee. : N/A

(A.3) If voltage measured according Clause A.2 N/A

exceeds the limit value;
touch current does not exceed 0,7 mA (peak)

OF 2 MA A.C. e :
Comply with Annex G.2 of IEC 60598-1 N/A
(C) ANNEX C — PARTICULAR REQUIREMENTS FOR ELECTRONIC LAMP N/A
CONTROLGEAR WITH MEANS OF PROTECTION AGAINST OVERHEATING
(C3) GENERAL REQUIREMENTS N/A
(C3.1) Thermal protection means integral with the N/A
convertor, protected against mechanical damage
Renewable only by means of a tool N/A
If function depending on polarity, for cord- N/A
connected equipment protection means in both
leads
Thermal links comply with IEC 60691 N/A
Electrical controls comply with IEC 60730-2-3 N/A
(C3.2) No risk of fire by breaking (clause C7) N/A
(C5) CLASSIFICATION N/A

a) automatic resetting type —

b) manual resetting type _

¢) non-renewable, non-resetting type —

d) renewable, non-resetting type —

e) other type of thermal protection; description ...: —

(Ce6) MARKING N/A

(C6.1) Symbol for temperature declared thermally N/A
protected ballasts

(C6.2) Declaration of the type of protection provided N/A

(C7) LIMITATION OF HEATING N/A
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Clause Requirement + Test Result - Remark Verdict
(C7.1) Preselection test: N/A
Test sample placed for at least 12 h in an oven N/A
having temperature (tc - 5) K
No operation of the protection device N/A
(C7.2) Functioning of protection means: N/A
Normal operation of the sample in a test N/A

enclosure according to Annex D at an ambient
temperature such that (tc +0; - 5) °C is obtained

No operation of the protection device N/A

Introducing of the most onerous test condition N/A
determined during test of clause 14.2 to 14.5

Output of windings connected to the mains supply N/A
short-circuited, and other part of the controlgear
operated under normal conditions

Increasing of the current through the windings N/A

continuously until operation of the protection

means

Continuous measuring of the highest surface N/A

temperature

Ballasts according to C5 a) or C5 €) operated N/A

until stable conditions are achieved

Automatic-resetting thermal protectors working N/A

3 times

Ballasts according to C5 b) working 6 times N/A

Ballasts according to C5 c¢) and C5) d) working N/A

once

Highest temperature does not exceed the marked N/A

value

Any overshoot of 10% over the marked value N/A

within 15 min

After 15 min value not exceed marked value N/A
(D) ANNEX D - REQUIREMENTS FOR CARRY OUT THE HEATING TESTS OF N/A

THERMALLY PROTECTED LAMP CONTROLGEAR

Tests in C7 performed in accordance with Annex N/A

D, if applicable
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(F) ANNEX F - DRAUGHT-PROOF ENCLOSURE N/A
Draught-proof enclosure in accordance with the N/A
description
Dimensions of the enclosure N/A
Other design; description N/A
(H) ANNEXH - TESTS N/A
All tests performed in accordance with the advice N/A

given in Annex H, if applicable

(L) ANNEX L: PARTICULAR ADDITIONAL REQUIREMENTS FOR N/A
CONTROLGEARS PROVIDING SELV

(L.3) Classification N/A
Class | Yes[ ] Nol[] —
Class Il Yes[] Nol[] —
Class Il Yes[] Nol[] —
non-inherently short circuit proof controlgear Yes [] No [] —
inherently short circuit proof controlgear Yes [] No [] —
fail safe controlgear Yes [] No [] —
non-short-circuit proof controlgear Yes [] No [] —

(L.4) Marking N/A
Adequate symbols are used N/A

(L.5) Protection against electric shock N/A
Comply with clause 9.2 of IEC 61558-1 N/A

(L.6) Heating N/A
No excessive temperatures in normal use N/A
Value if capacitor tcmarked ..o, : —
Winding insulation classified as Class .................. 3 —
Comply with tests of clause 14 of IEC 61558-1 N/A
with adjustments

(L.7) Short-circuit and overload protection N/A
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Comply with tests of clause 15 of IEC 61558-1 N/A
with adjustments

(L.8) Insulation resistance and electric strength N/A

(L.8.1) Conditioned 48 h between 91 % and 95 % N/A

(L.8.2) Insulation resistance N/A
Between input- and output circuits not less than 5 N/A
MED e :

Between metal parts of class Il convertors which N/A

are separated from live parts by basic insulation
only and the body not less than 5 MQ .................. f

Between metal foil in contact with the inner and N/A
outer surfaces of enclosures of insulating materlal
notlessthan 2 MQ ..., :

(L.8.3) Electric strength N/A
1) Between live parts of input circuits and live N/A
parts of output Circuits .........ccocovevieieiici, :

2) Over basic or supplementary insulation between: N/A
a) live parts having different polarity ..................... : N/A
b) live parts and body if intended to be connected N/A
to protective earth ...l

c) accessible metal parts and a metal rod of the N/A
same diameter as the flexible cable or cord ........ :

d) live parts and an intermediate metal part ......... N/A
e) intermediate metal parts and the body ............. : N/A
f) each input circuit and all other input circuits .....: N/A
3) Over reinforced insulation between the body N/A
and live Parts .......c.coeoverneniiee e :

(L.9) Construction N/A

(L.9.1) Transformer comply with 19.12 of IEC 61558-1 N/A
and 19 of IEC 61558-2-6
HF transformer comply with 19 of IEC 61558-2-16 N/A

(L.10) Components N/A
Protective devices comply with 20.6 — 20.11 of N/A
IEC 61558-1

(L.11) Creepage distances, clearances and distances through insulation N/A
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Clause Requirement + Test Result - Remark Verdict
Creepage distances and clearances not less than N/A
in Clause 16
Distance through insulation according Table L.5 in IEC 61347-1 N/A
1) Basic distance through insulation N/A

Required distance (Mm) ......cccocvenninninnennenn. : —

Measured (MM) ..o : N/A

Supplementary information —

2) Supplementary distance through insulation N/A

Required distance (Mm) .........ccocoevveievieiiiiienennn : —

Measured (IMM) ... : N/A

Supplementary information —

3) Reinforced distance through insulation N/A

Required distance (Mm) ...........cccooveiieeiiiceee : —

Measured (IMM) ... : N/A

Supplementary information —

(N) ANNEX N: REQUIREMENTS FOR INSULATION MATERIALS USED FOR P
DOUBLE OR REINFORCED INSULATION

(N.4) General requirements

(N.4.1) Material comply with IEC 60085 and IEC 60216
series

N.4.2 Solid insulation N/A
( )

Electric strength test at least 5 kV or 1,35 x test N/A
voltage in Table N.1

If not classified according IEC 60085 and IEC N/A
60216 series: Electric strength test increased 10
% of 5,5 kV or 1,5 x test voltage in Table N.1

(N.4.3) Thin sheet insulation N/A
(N.4.3.1) Thickness and composition of thin sheet insulation --
- Inside the ballast and not subjected to handling N/A

or abrasion during the production and during
maintenance

- Non-separated layers: Min. 3 layers and fulfil N/A
mandrel test of 150N
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Clause Requirement + Test Result - Remark Verdict
- Separated layers: Min. 2 layers and each layer N/A
fulfil mandrel test of 50N
- Separated layers (alternative): Min. 3 layers and N/A
2/3 of the layers fulfil mandrel test of 100N

(N.4.3.2) Mandrel test (electric strength test during mechanical stress) N/A
Electric strength test after mandrel test: N/A
- Non-separated layers: min. 5 kV or 1,35 x test N/A
voltage in Table N.1
- 2/3 of min. 3 separated layers: min. 5 kV or 1,25 N/A
x test voltage in Table N.1
- one of 2 separated layers: min. 5 kV or 1,25 x N/A
test voltage in Table N.1
No flashover or breakdown occurred N/A

(0) ANNEX O: ADDITIONAL REQUIREMENTS FOR BUILT-IN ELECTRONIC N/A
CONTROLGEAR WITH DOUBLE OR REINFORCED INSULATION

(0.6) Marking N/A
Marking according clause 7 (7) See clause 7 N/A
Special symbol N/A
Meaning of the special symbol explained in N/A
catalogue

(0.7) Protection against accidental contact with live parts N/A
Requirements of clause 8 (10) See clause 8 N/A
Test finger not possible to make contact with N/A
basic insulated metal parts

(0.8) Terminals N/A
Clause 9 (8) See clause 9 N/A

(0.9) Provision for earthing N/A
Functional earthing terminals comply with clause N/A
9 of part 1
No protective earthing terminal N/A

(0.10) Moisture resistance and insulation N/A
Clause 11 (11) See clause 11 N/A

(0.11) Electric strength N/A
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Clause 12 (12) See clause 12 N/A

(0.13) Fault conditions N/A
Clause 14 (14) See clause 14 N/A
End of test, between live part and accessible N/A

metal parts or external parts of insulating material
in contact with the supporting surface comply with
dielectric strength test reduced to 35 % of values

according Table 1 in part 1

Insulation resistance according to O.10 between N/A
live part and accessible metal parts or external
parts of insulating material in contact with the
supporting surface not less than 4 MQ

(0.14) Construction N/A
Clause 17 (15) See clause 17 N/A
Accessible metal parts insulated from live parts N/A

by double or reinforced insulation

Live part insulated from supporting surface in N/A
contact with external faces by double or
reinforced insulation

(0.15) Creepage distances and clearances N/A
Clause 18 (16) See clause 18 N/A
Comply with corresponding values for luminaries N/A
in IEC 60598-1

(0.16) Screws, current-carrying parts and connections N/A
Clause 19 (17) See clause 19 N/A

(0.17) Resistance to heat and fire N/A
Clause 20 (18) See clause 20 N/A

(0.18) Resistance to corrosion N/A
Clause 21 (19) See clause 21 N/A

(P) Creepage distances and clearances and distance through isolation (DTI) for N/A
lamp controlgear which are protected against pollution by the use of coating
or potting

(P.1) General N/A
P.2 applies if creepage distances less than the N/A

minimum in Table 7 and 8
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P.3 applies if clearance less than the minimum in N/A
Table 9, 10 and 11

(P.2) Creepage distances N/A

(P.2.2) Minimum creepage distances for working voltages and rated voltages with N/A

frequencies up to 30 kHz (Table P.1)

Basic or supplementary insulation: N/A

Required creepage.........ccccvevevenieincineneneeed —

MEASUIEd..........eeiieeeeeeeeee e : N/A

Supplementary information —

Reinforced insulation: N/A

Required creepage.........ccocvevevvevieieieieieeeeeeeen —

MEASUIEd........c.veeeeeeeiieeeeee e : N/A

Supplementary information —

(P.2.3) Creepage distances for working voltages with frequencies above 30 kHz (Table N/A
P.2)

Voltage Uout KV ..o —

FreQUENCY......ooviieieeeeeeeeeeeeee e : —

Required distance...........cccocecveeviniinvinienece, : —

MeEASUIEd.........cc.oooviiiiiiieieeeeeeeee e : N/A

Supplementary information —

(P.2.4) Compliance with the required creepage distances N/A

(P.2.4.1) Compliance in accordance with 16.3.3 and test N/A
according P.2.4.2

(P.2.4.3) Electrical tests after conditioning N/A

(P.2.4.3.1) Insulation resistance and electric strength N/A
according Clause 11 and 12

(P.3) Distance through isolation N/A

(P.3.4) Electrical tests after conditioning N/A

(P.3.4.1) Insulation resistance and electric strength N/A
according Clause 11 and 12

(P.3.4.2) Impulse voltage dielectrical test N/A
Basic or supplementary insulation: N/A

Working/rated voltage ...........cccccoevevvivieieieieieeennl —
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Impulse voltage..........c.cooeveiviiiiieieeeee N/A
Supplementary information —
Reinforced insulation: N/A
Working/rated voltage ...........cccocoevevievieieiiicieeenn —
Impulse voltage.........ccoeveviieieniieieieeeee e N/A
Supplementary information —
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P

ANNEX 1 | TABLE: Critical components information

Mark(s) of

BB [P R E Type / model Technical data |Standard 4
conformity™

No. trademark

Plastic
enclosure
WUPING FEITIAN
PCB ELECTRONICS SH-01A V-0;130°C UL 94 UL

COLTD

Supplementary information:
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ANNEX 2 Screw terminals (part of the luminaire) N/A
(14) SCREW TERMINALS N/A
(14.2) Type of terminal...........cccocooviiiieiiiiicecee, : —
Rated current (A).......c.ooeoveoeeeeeeeeeeeeeeeeeeee e : —
(14.3.2.1) One or more conductors N/A
(14.3.2.2) Special preparation N/A
(14.3.2.3) Terminal size N/A
Cross-sectional area (Mm?)..........c.cccooveveveeeeeeeeenn.. ] —
(14.3.3) Conductor space (IMM).......coccoeveereinernenneneeneeees : N/A
(14.4) Mechanical tests N/A
(14.4.1) Minimum distance N/A
(14.4.2) Cannot slip out N/A
(14.4.3) Special preparation N/A
(14.4.4) Nominal diameter of thread (metric ISO thread)....... ;M N/A
External wiring N/A
No soft metal N/A
(14.4.5) Corrosion N/A
(14.4.6) Nominal diameter of thread (Mmm)........c.cccceevvinennne. : N/A
Torque (NM)...oo.coreiiiceee s : N/A
(14.4.7) Between metal surfaces N/A
Lug terminal N/A
Mantle terminal N/A
Pull test; pull (N).....ccooeiiiieeeee : N/A
(14.4.8) Without undue damage N/A
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ANNEX 3 Screwless terminals (part of the luminaire) N/A
(15) SCREWLESS TERMINALS N/A
(15.2) Type of terminal...........ccocoovviiiiiieieeec : —
Rated current (A).......cooeoveeeeeeeeeeeeeeeeeeeee e : —
(15.3.1) Material N/A
(15.3.2) Clamping N/A
(15.3.3) Stop N/A
(15.3.4) Unprepared conductors N/A
(15.3.5) Pressure on insulating material N/A
(15.3.6) Clear connection method N/A
(15.3.7) Clamping independently N/A
(15.3.8) Fixed in position N/A
(15.3.10) Conductor size N/A
Type of conductor N/A
(15.5) Terminals and connections for internal wiring N/A
(15.5.1) Mechanical tests N/A
(15.5.1.1.1) | Pull test spring-type terminals (4 N, 4 samples)........: N/A
(15.5.1.1.2) | Pull test pin or tab terminals (4 N, 4 samples)...........: N/A
Insertion force not exceeding 50 N N/A
(15.5.1.2) Permanent connections: pull-off test (20 N) N/A
(15.5.2) Electrical tests N/A
Voltage drop (mV) after 1 h (4 samples).................... : N/A
Voltage drop of two inseparable joints N/A
Number of cycles: —
Voltage drop (mV) after 10th alt. 25th cycle N/A
(4 SAMPIES)....eeoeeeeeeeeeeeeeee e
Voltage drop (mV) after 50th alt. 100th cycle N/A
(4 SAMPIES)....covieieeieiicieiicteee et
After ageing, voltage drop (mV) after 10th alt. N/A
25th cycle (4 samPples)........cccoeeveveeieviecieieieieeeeeeeennd
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After ageing, voltage drop (mV) after 50th alt. N/A
100th cycle (4 samples)........ccocooeveieeieeeieeeeeeeeen :

(15.6) Terminals and connections for external wiring N/A

(15.6.1) Conductors N/A
Terminal size and rating N/A

15.6.2 Mechanical tests N/A

(15.6.2.1) Pull test spring-type terminals or welded connectlons N/A
(4 samples); PUll (N) ..c.oooeviiiieceeeeeeeee e :

(15.6.2.2) Pull test pin or tab terminals (4 samples); N/A

(15.6.3) Electrical tests N/A
Tests according 15.6.3.1 + 15.6.3.2 in IEC 60598-1 N/A

(15.6.3.1) TABLE: Contact resistance test / Heating tests N/A
(15.6.3.2)
Voltage drop (mV) after 1 h —

terminal 1 2 3 4 5 6 7 8 9 10
voltage drop (mV)

Voltage drop of two inseparable joints

Voltage drop after 10th alt. 25th cycle

Max. allowed voltage drop (mV)...................: —
terminal 1 2 3 4 5 6 7 8 9 10
voltage drop (mV)

Voltage drop after 50th alt. 100th cycle

Max. allowed voltage drop (mV)...................: —
terminal 1 2 3 4 5 6 7 8 9 10
voltage drop (mV)

Continued ageing: voltage drop after 10th alt. 25th cycle

Max. allowed voltage drop (mV)................... : —
terminal 1 2 3 4 5 6 7 8 9 10
voltage drop (mV)

Continued ageing: voltage drop after 50th alt. 100th cycle

Max. allowed voltage drop (mV)................... : —
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terminal 1 2 3 4 5 6 7 8 9 10

voltage drop (mV)

Supplementary information:
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ATTACHMENT TO TEST REPORT IEC 61347-2-11
EUROPEAN GROUP DIFFERENCES AND NATIONAL DIFFERENCES
Part 2: Particular requirements:

Section 11: Miscellaneous electronic circuits used with luminaires

Differences according to: EN 61347-2-11:2001 used in conjunction with
EN 61347-1:2015

Annex Form No. : EU_GD IEC61347 2 11E

Annex Form Originator : Intertek Semko AB

Master Annex Form : 2015-10

Copyright © 2015 IEC System for Conformity Testing and Certification of Electrical Equipment
(IECEE), Geneva, Switzerland. All rights reserved.

CENELEC COMMON MODIFICATIONS (EN) N/A

No Common modifications N/A
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Shelly RGBW2, Shelly®
=12V (max output 144W) 12A max
=24V (max output 288W) 12A max
Switch input: up to 24V DC; up to 230V AC

www.shelly.cloud

/NC € Rots &
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EUT Photo 6

Kzus-v1.ill \””“’
20181208

w B G R GND DC SWAC

RN 9.0

XXX END OF REPORT 3% 3% 3% 3%
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2. TEST SUMMARY

The Product has been tested according to the following specifications:

No. Test Parameter Clﬁ:;se Results
Transmitter Parameters
1 RF output power 43.2.2 PASS
2 Power Spectral Density 4.3.2.3 PASS
3 Duty Cycle, Tx-sequence, Tx-gap 4324 N/A
4 Medium Utilisation (MU) factor 4.3.2.5 N/A
s | e st | 4326 | pass
6 Occupied Channel Bandwidth 43.2.7 PASS
v Transmitter unwanted emis_sions in the 4328 PASS
. out-of-band donjalr) .
8 Transm|ttersgz\;}/§l?;egofnrr;|;5|ons in the 4329 PASS
Receiver Parameters
9 Receiver spurious emissions 4.3.2.10 PASS
10 Receiver Blocking 4.3.2.11 PASS
11 Geo-location Capability 4.3.2.12 N/A

Remark:
N/A is an abbreviation for Not Applicable and means this test item is not applicable for this
device according to the technology characteristic of device.
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3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated

for tests performed on the Product as specified in CISPR 16-4-2. This uncertainty represents
an expanded uncertainty expressed at approximately the 95% confidence level using a
coverage factor of k=2.

RF frequency 1x107
RF power, conducted 1.38dB
Conducted spurious emission (30MHz-1GHz) 1.28dB
Conducted spurious emission (1GHz-18GHz) 1.576dB
Radiated Spurious emission (30MHz-1GHz) 4.3dB
Radiated Spurious emission (1GHz-18GHz) 4.5dB
Temperature 0.59C
RF frequency 1x107
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4. PRODUCT INFORMATION AND TEST SETUP

4.1 Product Information

Model(s):

Model Description:
Wi-Fi Specification:
Hardware Version:
Software Version:

Operation Frequency:

Max. RF output power:

Type of Modulation:

Antenna installation:

Antenna Gain:
Adapter:

SHRGBW-v2

N/A

IEEE 802.11b/g/n
N/A

N/A

WiFi: IEEE 802.11b/g/n HT20: 2412-2472MHz
WiFi (2.4G) :9.40dBm

WiFi: DSSS, OFDM
WIFI: PCB antenna
WiFi (2.4G) : 1dBi

DC12V from battery
DC24V from battery

4.2 Test Setup Configuration
See test photographs attached in EUT TEST SETUP PHOTOGRAPHS for the actual
connections between Product and support equipment.

4.3 Support Equi

ment

No. | Device Type

Brand

Model Series No. Data Cable | Power Cord

1,

Notes:

1. All the equipment/cables were placed in the worst-case configuration to maximize the emission during

the test.

2. Grounding was established in accordance with the manufacturer’s requirements and conditions for the

intended use.
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4.4 Channel List

Frequency Frequency Frequency Frequency
CH1 " WmHzy [ PP mHy | P | MHn) | P | aH)
1 2412 2 2417 3 2422 4 2427
5 2432 6 2437 7 2442 8 2447
9 2452 10 2457 11 2462 12 2467
13 2472

4.5 Test Mode

All test mode(s) and condition(s) mentioned were considered and evaluated respectively by

performing full tests, the worst data were recorded and reported.

Test mode Low channel Middle channel High channel
Transmitting(802.11b/g/n20) 2412MHz 2442MHz 2472MHz
Receiving(802.11b/g/n20) 2412MHz 2442MHz 2472MHz
4.6 Test Environment
1. Normal Test Conditions:
Humidity(%): 54
Atmospheric Pressure(kPa): 101
Temperature(C): 26
Test Voltage(DC): DC12V, DC24V

2.Extreme Test Conditions:

For tests at extreme temperatures, measurements shall be made over the extremes of the
temperature range as declared by the manufacturer.
For tests at extreme voltages, measurements shall be made over the extremes of the

operating

power source voltage range as declared by the manufacturer.

Test Conditions LTLV LTHV HTLV HTHV
Temperature (C) 0 0 40 40
Test Voltage1(DC) 10.8 13.2 10.8 13.2
Test Voltage2(DC) 21.6 26.4 21.6 26.4
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5. TEST FACILITY AND TEST INSTRUMENT USED

5.1

Test Facility

All measurement facilities used to collect the measurement data are located at BCTC
Building & 1-2F, East of B Building, Pengzhou Industrial, Fuyuan 1st Road, Qiaotou
Community, Fuyong Street, Bao’an District, Shenzhen, China. The site and apparatus are
constructed in conformance with the requirements of ANSI C63.4 and CISPR 16-1-1 other
equivalent standards.

5.2 Test Instrument Used

: , Last Calibrated
ltem| Equipment |Manufacturer| Type No. Serial No. calibration until
1 966 chamber | ChengYu 966 Room 966 Jun. 19, 2018 Jun. 18, 2021
2 Receiver R&S ESR3 102075  {Jun. 13,2019 Jun. 12, 2020
3 Spectrum Aglient E4407B | MY45109572|Jun. 13, 2019 Jun. 12, 2020
Analyzer
4 Amplifier Schwarzbeck | BBV9718 9718-309 |Jun. 25, 2019 Jun. 24, 2020
5 Amplifier Schwarzbeck| BBV9744 | 9744-0037 |Jun. 25,2019 Jlun. 24, 2020
TRILOG
6 Broadband | schwarzbeck | VULB 9163 VULB921 63-94 Jun. 22,2019 Jun. 21, 2020
Antenna
7 | Horn Antenna SCHEV\C/)'?(RZB BBHA9120D 1201 Jun. 22, 2019 Jlun. 21, 2020
8 bandﬁrlféerctlon ZBSF ZBSI1:-5244 1706003605 Jun. 13, 2019 Jun. 12, 2020
9 [Signal Generator| Keysight N5181A |MY50143748 [Jun. 13, 2019 JJun. 12, 2020
10 Comt”;;‘t”;‘;"t‘“"” R&S CMU200 | 119435  |Jun. 13,2019 Jlun. 12, 2020
11 | Spectrum Keysight | N9020A |MY49100060 [Jun. 13, 2019 Jun. 12, 2020
Analyzer
12 [Signal Generator| Keysight N5182B |MY56200519 [Jun. 25, 2019 Jun. 24, 2020
13 | Power Meter Keysight E4419B / Jun. 17,2019 Jun. 16, 2020
14 | Power Sensor Keysight E9 300A / Jun. 17,2019 Jun. 16, 2020
15 | Horn antenna SCHV%AKRZBE BBHA9170 822 Jun. 22, 2019 Jlun. 21, 2020
16 | Preamplifier | MITEQ TTA1|§‘(‘30'35' 2034381  |Jun. 17, 2019 Jun. 16, 2020
17 Software Frad EZ-EMC | FA-03A2 RE \ \
Keysight.ET
18 Software Keysight SLTest 1.02.05 \ \
system
D.C. Power .
19 Supply LongWei | TPR-6405D \ \ \
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20 | Loop Antenna |Schwarzbeck |FMZB1519B 1182

Jul. 02,2019 Yul. 01, 2020

21 |3-Loop Antenna DAZE ZN30401 13017

Jun. 13, 2019 Jun. 12, 2020

22 | Current probe FCC F-65A 170594

Jun. 13, 2019 Jun. 12, 2020
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6. INFORMATION AS REQUIRED
ETSI EN 300 328 V2.1.1 Annex E

a) The type of modulation used by the equipment:

CIFHSS
Xother forms of modulation

b) In case of FHSS modulation:

[]In case of non-Adaptive Frequency Hopping equipment:

The number of Hopping Frequencies: _

[In case of Adaptive Frequency Hopping Equipment:

The maximum number of Hopping Frequencies:
The minimum number of Hopping Frequencies:

[ 1The (average) Dwell Time: maximum

c) Adaptive / non-adaptive equipment:

[Inon-adaptive Equipment
Madaptive Equipment without the possibility to switch to a non-adaptive mode
[ Jadaptive Equipment which can also operate in a non-adaptive mode

d) In case of adaptive equipment:

The Channel Occupancy Time implemented by the equipment:

[1The equipment has implemented an LBT based DAA mechanism

[JIn case of equipment using modulation different from FHSS:

[IThe equipment is Frame Based equipment

X The equipment is Load Based equipment

[1The equipment can switch dynamically between Frame Based and Load Based
equipment

The CCA time implemented by the equipment: ........ JS

[1The equipment has implemented an non-LBT based DAA mechanism

[1The equipment can operate in more than one adaptive mode

e) In case of non-adaptive Equipment:

The maximum RF Output Power (e.i.r.p.): ~9.40dBm

The maximum (corresponding) Duty Cycle:

Equipment with dynamic behaviour, that behaviour is described here. (e.g. the different
combinations of duty cycle and corresponding power levels to be declared):

f) The worst case operational mode for each of the following tests:

XIRF Output Power: 802.11b

XIPower Spectral Density: 802.11b

[ 1Duty cycle, Tx-Sequence, Tx-gap

[ JAccumulated Transmit time, Frequency Occupation &
Hopping Sequence (only for FHSS equipment):

[ JHopping Frequency Separation (only for FHSS equipment):

[IMedium Utilization:

[JAdaptivity:

XINominal Channel Bandwidth: 802.11n (HT40)

X Transmitter unwanted emissions in the OOB domain: 802.11¢g

X Transmitter unwanted emissions in the spurious domain: 802.11b

XIReceiver spurious emissions : 802.11b
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XIReceiver blocking : 802.11b

g) The different transmit operating modes (tick all that apply):

XOperating mode 1: Single Antenna Equipment

XEquipment with only one antenna

[]Equipment with two diversity antennas but only one antenna active at any moment
in time

[ISmart Antenna Systems with two or more antennas, but operating in a (legacy)
mode where only
One antenna is used (e.g. IEEE 802.11™ [i.3] legacy mode in smart antenna
systems)

[1Operating mode 2: Smart Antenna Systems - Multiple Antennas without beam
forming

[ISingle spatial stream / Standard throughput / (e.g. IEEE 802.11™ [i.3] legacy
mode)

[IHigh Throughput (> 1 spatial stream) using Nominal Channel Bandwidth 1

[ 1High Throughput (> 1 spatial stream) using Nominal Channel Bandwidth 2

NOTE 1: Add more lines if more channel bandwidths are supported.

[1Operating mode 3: Smart Antenna Systems - Multiple Antennas with beam forming

[ ISingle spatial stream / Standard throughput (e.g. IEEE 802.11™ [i.3] legacy mode)

[IHigh Throughput (> 1 spatial stream) using Nominal Channel Bandwidth 1

[1High Throughput (> 1 spatial stream) using Nominal Channel Bandwidth 2

NOTE 2: Add more lines if more channel bandwidths are supported.

h) In case of Smart Antenna Systems:

The number of Receive chains:

The number of Transmit chains:

[Isymmetrical power distribution

[ Jasymmetrical power distribution

In case of beam forming, the maximum (additional) beam forming gain:

NOTE: The additional beam forming gain does not include the basic gain of a single
antenna.

i) Operating Frequency Range(s) of the equipment:

Operating Frequency Range 1: Refer to section 4.1

Operating Frequency Range 2:_

NOTE: Add more lines if more Frequency Ranges are supported.

j) Nominal Channel Bandwidth(s):

Nominal Channel Bandwidth 1: 17.673(802.11n20) Max.

NOTE: Add more lines if more channel bandwidths are supported.

k) Type of Equipment (stand-alone, combined, plug-in radio device, etc.):

XIStand-alone

[1Combined Equipment (Equipment where the radio part is fully integrated within
another type of equipment)

[ IPlug-in radio device (Equipment intended for a variety of host systems)

[]Other

1) The normal and the extreme operating conditions that apply to the equipment:

Refer to section 4.6

m) The intended combination(s) of the radio equipment power settings and one or
more antenna assemblies and their corresponding e.i.r.p. levels:

Antenna Type:
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Xinternal permanent antenna (information to be provided in case of conducted
measurements)

Antenna Gain: Refer to section 4.1

If applicable, additional beamforming gain (excluding basic antenna gain):

[ ITemporary RF connector provided

[ INo temporary RF connector provided

[ 1Dedicated Antennas (equipment with antenna connector)

[ 1Single power level with corresponding antenna(s)

[ IMultiple power settings and corresponding antenna(s)

Number of different Power Levels:

Power Level 1:

Power Level 2:

Power Level 3:

NOTE 1: Add more lines in case the equipment has more power levels.

NOTE 2: These power levels are conducted power levels (at antenna connector).

For each of the Power Levels, provide the intended antenna assemblies, their
corresponding gains (G) and the resulting e.i.r.p. levels also taking into account the
beamforming gain (Y) if applicable

Power Level 1:

Number of antenna assemblies provided for this power level:

Assembly # Gain (dBi) e.i.r.p.(dBm) | Part number or model
name

A=

NOTE 3: Add more rows in case more antenna assemblies are supported for this power
level.

Power Level 2:

Number of antenna assemblies provided for this power level:

Assembly # Gain (dBi) e.i.r.p.(dBm) | Part number or model
name

Alwln|=

NOTE 4: Add more rows in case more antenna assemblies are supported for this power
level.

Power Level 3:

Number of antenna assemblies provided for this power level:

Assembly # Gain (dBi) e.i.r.p.(dBm) | Part number or model
name

A=
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NOTE 5: Add more rows in case more antenna assemblies are supported for this power
level.

n) The nominal voltages of the stand-alone radio equipment or the nominal
voltages of the combined (host) equipment or test jig in case of plug-in
devices:

Refer to section 8.

o) Describe the test modes available which can facilitate testing:

p) The equipment type (e.g. Bluetooth®, IEEE 802.11™ [i.3], IEEE 802.15.4™ [i.4],
PrOPHE ANy, BlC. )i ettt

q) If applicable, the statistical analysis referred to in clause 5.4.1 q)

(to be provided as separate attachment)

r) If applicable, the statistical analysis referred to in clause 5.4.1 r)
(to be provided as separate attachment)

s) Geo-location capability supported by the equipment:

[IYes

[1The geographical location determined by the equipment as defined in clause
4.3.1.13.2 or

clause 4.3.2.12.2 is not accessible to the user

XINo

t) Describe the minimum performance criteria that apply to the equipment (see
clause 4.3.1.12.3 or clause 4.3.2.11.3):
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7. RF OUTPUT POWER
7.1 Block Diagram Of Test Setup

Radio Test System EUT

7.2 Limit

For adaptive equipment using wide band modulations other than FHSS, the maximum RF
output power shall be 20 dBm.

The maximum RF output power for non-adaptive equipment shall be declared by the supplier
and shall not exceed 20 dBm. See clause 5.3.1 m). For non-adaptive equipment using wide

band modulations other than FHSS, the maximum RF output power shall be equal to or less
than the value declared by the supplier.

This limit shall apply for any combination of power level and intended antenna assembly.

Limit
20dBm

7.3 Test procedure

Step 1:

* Use a fast power sensor suitable for 2.4 GHz and capable of minimum 1 MS/s.

* Use the following settings:

- Sample speed 1 MS/s or faster.

- The samples shall represent the RMS power of the signal.

- Measurement duration: For non-adaptive equipment: equal to the observation period
defined in clause 4.3.1.3.2 or clause 4.3.2.4.2. For adaptive equipment, the
measurement duration shall be long enough to ensure a minimum number of bursts
(at least 10) are captured.

NOTE 1: For adaptive equipment, to increase the measurement accuracy, a higher
number of bursts may be used.

Step 2:

* For conducted measurements on devices with one transmit chain:

- Connect the power sensor to the transmit port, sample the transmit signal and store
the raw data. Use these stored samples in all following steps.

* For conducted measurements on devices with multiple transmit chains:

- Connect one power sensor to each transmit port for a synchronous measurement on
all transmit ports.

- Trigger the power sensors so that they start sampling at the same time. Make sure the
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time difference between the samples of all sensors is less than 500 ns.
- For each individual sampling point (time domain), sum the coincident power samples
of all ports and store them. Use these summed samples in all following steps.

Step 3:

* Find the start and stop times of each burst in the stored measurement samples.

The start and stop times are defined as the points where the power is at least 30 dB
below the highest value of the stored samples in step 2.
NOTE 2: In case of insufficient dynamic range, the value of 30 dB may need to be
reduced appropriately.

Step 4:
 Between the start and stop times of each individual burst calculate the RMS power
over the burst using the formula below. Save these Pburst values, as well as the start
and stop times for each burst.

k
"F:rm‘:.‘ = l Z P.'..'f?"?]pfﬂ [ ”}
k =1

with 'k’ being the total number of samples and 'n’ the actual sample number

Step 5:
* The highest of all Pburst values (value "A" in dBm) will be used for maximum e.i.r.p.
calculations.
Step 6:
» Add the (stated) antenna assembly gain "G" in dBi of the individual antenna.
« If applicable, add the additional beamforming gain "Y" in dB.
« If more than one antenna assembly is intended for this power setting, the maximum
overall antenna gain (G or G + Y) shall be used.
» The RF Output Power (P) shall be calculated using the formula below:
P=A+G+Y
* This value, which shall comply with the limit given in clause 4.3.1.2.3 or clause
4.3.2.2.3, shall be recorded in the test report.

Test Report  Tel: 400-788-9558 Web: https://www.bctc-lab.com BCTC/RF-EMC-006 Ver.: A.0 Page 16 of 52



Q L
BGTG Shenzhen BCTC Testing Co., Ltd.  Report No.: BCTC-FY190905671-3E

7.4 Test Result

. EIRP (dBm)
Modulation Test conditions Low Middle Riah
(Temperature) g
Channel | Channel | Channel
Normal 9.32 9.40 9.34
802.11b Lower 9.28 9.36 9.29
Upper 9.24 9.31 9.25
Normal 8.21 8.77 8.43
802.11¢g Lower 8.18 8.72 8.38
Upper 8.13 8.66 8.34
Normal 7.82 8.05 7.85
802.11n(HT20) Lower 7.78 8.01 7.80
Upper 7.73 7.96 7.75
Limit <100mW (20dBm)
Remark: P = A + G + Y,G=1dBi,x=100%
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Test Plots
Channel Voltage Conducted Power EIRP (dBm)
(dBm)
IEEE 802.b CH Normal 8.32 9.32
Low-2412
Chid @
. Total Qutput Power Measurement
| == Power (dBm)
o ]
g
a 10 20 30 40 50 ) Ti;ﬂe (ms) 80 S0 100 110 120 130 140
Channel Voltage Conducted Power EIRP (dBm)
(dBm)
IEEE 802.b CH Normal 8.40 9.40
Low-2442
v &

. Total Output Power Measurement

== Power (dBm)

1 M
NN,

0.0

Power (dBm)

-10.0 4

-20.0

-30.0 -

Time (ms)

Test Report  Tel: 400-788-9558 Web: https://www.bctc-lab.com BCTC/RF-EMC-006 Ver.: A.0 Page 18 of 52



RN

@

BGTG Shenzhen BCTC Testing Co., Ltd.  Report No.: BCTC-FY190905671-3E
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8. POWER SPECTRAL DENSITY
8.1 Block Diagram Of Test Setup

Radio Test System EUT

8.2 Limit

For equipment using wide band modulations other than FHSS, the maximum Power Spectral
Density is limited to 10 dBm per MHz.

Limit
10dBm/MHz

8.3 Test procedure

Step 1:
Connect the UUT to the spectrum analyser and use the following settings:
 Start Frequency: 2 400 MHz
» Stop Frequency: 2 483,5 MHz
* Resolution BW: 10 kHz
* Video BW: 30 kHz
* Sweep Points: > 8 350

NOTE: For spectrum analysers not supporting this number of sweep points, the
frequency band may be segmented.

* Detector: RMS
* Trace Mode: Max Hold

* Sweep time: 10 s; the sweep time may be increased further until a value where the
sweep time has no impact on the RMS value of the signal

For non-continuous signals, wait for the trace to stabilize.

Save the data (trace data) set to a file.
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Step 2:
For conducted measurements on smart antenna systems using either operating mode 2
or operating mode 3 (see clause 5.1.3.2), repeat the measurement for each of the
transmit ports. For each sampling point (frequency domain), add up the coincident power
values (in mW) for the different transmit chains and use this as the new data set.

Step 3:
Add up the values for power for all the samples in the file using the formula below.

k
jD-S'Jm! = Z Psmr:pig (H)
n=l1

with 'k' being the total number of samples and 'n’' the actual sample number

Step 4:
Normalize the individual values for power (in dBm) so that the sum is equal to the RF
Output Power (e.i.r.p.) measured in clause 5.3.2 and save the corrected data. The

following formulas can be used:
CCom- = PS};m _Pe.}'.r.p.
P S'ampfecow'”” =& Smup."em) . CC&:‘}'

with 'n' being the actual sample number

Step 5:
Starting from the first sample PSamplecorr(n) (lowest frequency), add up the power (in
mW) of the following samples representing a 1 MHz segment and record the results for
power and position (i.e. sample #1 to sample #100). This is the Power Spectral Density

(e.i.r.p.) for the first 1 MHz segment which shall be recorded.

Step 6:
Shift the start point of the samples added up in step 5 by one sample and repeat the
procedure in step 5 (i.e. sample #2 to sample #101).

Step 7:
Repeat step 6 until the end of the data set and record the Power Spectral Density values
for each of the 1 MHz segments.

From all the recorded results, the highest value is the maximum Power Spectral Density
for the UUT. This value, which shall comply with the limit given in clause 4.3.2.3.3, shall
be recorded in the test report.
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8.4 Test Result

Modulati Test Maximum e.i.r.p. Spectral Density (dBm/MHz)
odufation | ¢onditions | Low Channel | Middle Channel | High Channel
802.11b Normal 1.24 1.40 1.22
802.11g Normal -3.49 -2.85 -3.25

802.11n20 Normal -4.17 -3.80 -4.11

Limit <10dBm/MHz
Test Plots
Channel Max Power Spectral Density Level (dBm)
802.11 B CH Low-2412 1.24

bl |
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Channel Max Power Spectral Density Level (dBm)
802.11 B CH Middle-2442 1.40
- Power Spectral Density
== Power (dBmM)
PSD Power (dBm/MHz)
0 == |jmit (dBm/MHz)
R
g
E oo
-]
-8
=60 1
-80
Z4DID‘D I 241ID.D I 241ID.D I 243“0.0 244ID.D ‘ 245ID.D I 246ID‘D I 24;0.0 ‘ 248ID.D
Freq (MHz)
Channel Max Power Spectral Density Level (dBm)
802.11 B CH high-2472 1.22
e |
- Power Spectral Density
== Power (dBmM)
PSD Power (dBm/MHz)
0 == |jmit (dBm/MHz)
R
g
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9. ADAPTIVITY
9.1 Block Diagram Of Test Setup
Spectrum
» Analyzer
i Ci i
uuT > Csoﬂgiir;r | Direct. Coupler T O[;g?;?géon
[
A
Signal
Generator
(Interferer)
Splitter!
Combiner
Signal
Generator
(Blocker)
9.2 Limit

The frequency range of the equipment is determined by the lowest and highest

Non-LBT based Detect and Avoid:

1 The frequency shall remain unavailable for a minimum time equal to 1 second
after which the channel maybe considered again as an ‘available’ channel;

2 COT <40 ms;

3 Idle Period = 5% of COT;

4 Detection threshold level = -70dBm/MHz + 20 — Pout E.I.R.P (Pout in dBm);

LBT based Detect and Avoid (Frame Based Equipment):
1 Minimum Clear Channel Assessment (CCA) time = 20 us;
2 CCA observation time declared by the supplier;
3 COT =1~10 ms;
4 |dle Period = 5% of COT;
5 Detection threshold level = -70dBm/MHz + 20 — Pout E.I.R.P (Pout in dBm);

LBT based Detect and Avoid (Load Based Equipment):
1 Minimum Clear Channel Assessment (CCA) time = 20 us;
2 CCA declared by the manufacturer;
3 COT =(13/32) *gms; q=[4~32]; 1.625ms~13ms;
4 Detection threshold level = -73dBm/MHz + 20 — Pout E.I.LR.P (dBm);

Short Control Signalling Transmissions:
Short Control Signalling Transmissions shall have a maximum duty cycle of 10%
within an observation period of 50ms.
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9.3 Test procedure

Step 1:

The UUT may connect to a companion device during the test. The interference signal
generator, the blocking signal generator, the spectrum analyser, the UUT and the
companion device are connected using a set-up equivalent to the example given by
figure 5 although the interference and blocking signal generator do not generate any
signals at this point in time. The spectrum analyser is used to monitor the transmissions
of the UUT in response to the interfering and the blocking signals.

Adjust the received signal level (wanted signal from the companion device) at the UUT to
the value defined in table 6

The analyzer shall be set as follows:

- RBW: = Occupied Channel Bandwidth (if the analyser does not support this setting,
the highest available setting shall be used)

- VBW: 3 x RBW (if the analyser does not support this setting, the highest available
setting shall be used)

- Detector Mode: RMS
- Centre Frequency: Equal to the centre frequency of the operating channel
- Span: 0 Hz
- Sweep time: > Channel Occupancy Time of the UUT
- Trace Mode: Clear/Write
- Trigger Mode: Video
Step 2:

Configure the UUT for normal transmissions with a sufficiently high payload to allow
demonstration of compliance of the adaptive mechanism on the channel being tested

Using the procedure defined in clause 5.3.7.2.1.4, it shall be verified that the UUT
complies with the maximum Channel Occupancy Time and minimum ldle Period

Step 3: Adding the interference signal

A 100 % duty cycle interference signal is injected on the current operating channel of the
UUT. This interference signal shall be a band limited noise signal which has a flat power
spectral density, and shall have a bandwidth greater than the Occupied Channel
Bandwidth of the UUT. The maximum ripple of this interfering signal shall be +1,5 dB
within the Occupied Channel Bandwidth and the power spectral density.
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Step 4: Verification of reaction to the interference signal

The spectrum analyser shall be used to monitor the transmissions of the UUT on the
selected operating channel with the interfering signal injected. This may require the
spectrum analyser sweep to be triggered by the start of the interfering signal.

Using the procedure defined in clause 5.3.7.2.1.4, it shall be verified that:
The UUT shall stop transmissions on the current operating channel being tested.

Apart from Short Control Signalling Transmissions (see iii) below), there shall be no
subsequent transmissions on this operating channel for a (silent) period defined in clause
4.3.2.5.1.2 step 2. After that, the UUT may have normal transmissions again for the
duration of a single Channel Occupancy Time period. Because the interference signal is
still present, another silent period as defined in clause 4.3.2.5.1.2 step 2 needs to be
included. This sequence is repeated as long as the interfering signal is present.

The UUT may continue to have Short Control Signalling Transmissions on the operating
channel while the interference signal is present. These transmissions shall comply with
the limits

Alternatively, the equipment may switch to a non-adaptive mode

Step 5: Adding the blocking signal

With the interfering signal present, a 100 % duty cycle CW signal is inserted as the
blocking signal

Repeat step 4 to verify that the UUT does not resume any normal transmissions
Step 6: Removing the interference and blocking signal

On removal of the interference and blocking signal the UUT is allowed to start
transmissions again on this channel however, it shall be verified that this shall only be
done after the period defined in clause 4.3.2.5.1.2 step 2.

Step 7:
The steps 2 to 6 shall be repeated for each of the frequencies to be tested.

9.4 Test Result

Pass
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10. OCCUPIED CHANNEL BANDWIDTH
10.1 Block Diagram Of Test Setup

Radio Test System EUT

10.2 Limit

The Occupied Channel Bandwidth shall fall completely within the band given in 2.4GHz to
2.4835GHz.

In addition, for non-adaptive systems using wide band modulations other than FHSS and
with e.i.r.p greater than 10 dBm, the occupied channel bandwidth shall be less than 20 MHz.

10.3 Test procedure
Step 1:
Connect the UUT to the spectrum analyser and use the following settings:
* Centre Frequency: The centre frequency of the channel under test
* Resolution BW: ~ 1 % of the span without going below 1 %
* Video BW: 3 x RBW
* Frequency Span: 2 x Nominal Channel Bandwidth
* Detector Mode: RMS
* Trace Mode: Max Hold
* Sweeptime: 1s
Step 2:
Wait for the trace to stabilize.
Find the peak value of the trace and place the analyser marker on this peak.
Step 3:

Use the 99 % bandwidth function of the spectrum analyser to measure the Occupied
Channel Bandwidth of the UUT.

This value shall be recorded.

NOTE: Make sure that the power envelope is sufficiently above the noise floor of the
analyser to avoid the noise signals left and right from the power envelope being taken
into account by this measurement.
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10.4 Test Result

F f R ied Channel
Modulation requency requency Range | Occupied Channe
(MHz) (MHz) (MHz)
Low 2406.64 / 10.701
802.11b :
High / 2477.33 10.700
Low 2403.73 / 16.543
802.11g _
High / 2480.27 16.542
Low 2403.17 / 17.673
802.11n20 _
High / 2480.84 17.672
Test Plots
802.11b:

Low Channel

B Agilent qpmmm Analyzer - Decupied BW

#IF Galn:Low

Ref OffsetD.9 dB
Ref 10.00 dBm

Occupied Bandwidth
10.701 MH=z

Transmit Freq Error
x dB Bandwidth

-13.502 kHz
13.20 MHz

=~ Trig: Fresa Run

Cen!!rFreq 2412000000 GHz
AvglHeld: 10/10
#Atten: 20 dB

#VBW 1.3 MHz

Total Power

OBW Power
x dB

[ 13:35:35PM Sep 11,2019

Radio Std: None Fraquency

Center Freq
2412000000 GH=z

#Sweep 1 s

Freq Offset
0 Hz

8.67 dBm

| CF Step
4.000000 MHz
Sp'm 40 MHz Auto Mar

99.00 %
-20.00 dB

STATUS
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High Channel

Agilent Spectrum Mnlyﬂ'l « Decupied ww { - ] @
L ] [S00 ac | [ = INT — \LIGH AUTO | 12:29:44 PM Sep 11,2019 =
Center Freq 2.472000000 GH=z Center Freq: 2.472000000 GHz Radio Std: None requency

- - Trig: Fres Run AvglHaold: 10/10
#IF Galn:Low #Atten: 20 dB Radic Device: BTS

Ref Offset D.92 dB
Ref 10.00 dBm

Center Freq
2472000000 GHz

Center 2.472 GHz
HRes BW 430 kHz #VBW 1.3 MHz #Sweep 1 s

Occupied Bandwidth Total Power 8.72 dBm Freq Offset
0 Hz
10.700 MHz

Transmit Freq Error -20.131 kH=z OBW Power 99.00 %
x dB Bandwidth 13.20 MHz x dB -20.00 dB

802.11g:
Low Channel

Agilent Spectrum Analyzer - Occupied BW oo Lo st
RL T T 50 1 I [ i IGN AUTO | 12:34:28 PM Sep 11,2019

_(.:.-Bﬂtel' Fqu 2.41 20[_)000 GHz Center .Freq "'é.'atzooobéo GHz T Radio Std: None
Trig: Frea Run AvglHeld: 10/10

B
#IF Galn:Low #Atten: 20 dB Radic Device: BTS

Fragquency

Ref OffsetD.9 dB
Ref 10.00 dBm

Center Freq
2412000000 GHz

Center 2.412 GHz
HRes BW 430 kHz #VBW 1.3 MHz #Sweep 1 s

Occupied Bandwidth Total Power 7.73 dBm Freq Offset
0 Hz
16.543 MH=z

Transmit Freq Error -189 Hz OBW Power 99.00 %
x dB Bandwidth 17.92 MHz x dB -20.00 dB

[ 8TaTUS €3 Input Overload: ADC over range
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High Channel

Agilent Spectrum Analyrer - Occupied BW s @
T T [so0 A | = INT - \LIGN ALTC [ 12:40:16 PM Sep 11,2019 =
Center Freq 2.472000000 GH=z Center Freq: 2.472000000 GHz Radio Std: None raquency
—we Trig: Fres Run AvglHold: 10/10
#IFGain:Low #Atten: 20 dB

2.48027 GHz
Raf Offeat D.92 dB = -3
Ref 10.00 dBm -11.685 dBm

Center Freq
2472000000 GHz

Center 2.472 GHz
HRes BW 430 kHz #VBW 1.3 MHz #Sweep 1 s

Occupied Bandwidth Total Power 7.48 dBm Freq Offset
0 Hz
16.542 MHz

Transmit Freq Error -1.705 kH=z OBW Power 99.00 %
x dB Bandwidth 17.93 MHz x dB -20.00 dB

[ 8TaTUS €3 Input Overload: ADC over range

802.11n HT20:
Low Channel

Agilent Spectrum Analyrer - Occupied BW T
B ] Lo _nc | |_s INT] = TGN AUTC | 12:46:20 PM Sep 11,2019 T
Center Freq 2.412000000 GH=z Center Freq: 2.412000000 GHz Radio Std: None q Y

e Trig: Frees Run AvglHeld: 10/10
#IFGain:Low #Atten: 20 dB

Ref OffsetD.9 dB
Ref 10.00 dBm

Center Freq
2412000000 GHz

Center 2.412 GHz Span
HRes BW 430 kHz #VBW 1.3 MHz #Sweep 1 s

Occupied Bandwidth Total Power 6.84 dBm Freq Offset
0 Hz
17.673 MH=z

Transmit Freq Error 7.469 kH=z OBW Power 99.00 %
x dB Bandwidth 18.95 MHz x dB -20.00 dB

[ 8TaTUS €3 Input Overload: ADC over range
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High Channel

Agilent Spectrum Analyzer - Oecupied HW ==
i RL | 5 [500 ac | [ NT - LIGN ALTO [ 12:54:45PM Sep 11,2019 T
Center Freq 2.472000000 GHz Freq: 2.472000000 GHz Radio Std: None q y

e Trig: Frea Run Avg|Hald: 10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS

| I | ! Center Freq
[ NS s ’ 2472000000 GH=z

Ref Offset D.92 dB
Ref 10.00 dBm

#Res BW 430 kHz #VBW 1.3 MHz

Occupied Bandwidth Total Power 6.90 dBm
17.672 MH=z

Transmit Freq Error 6.037 kH=z OBW Power 99.00 %
x dB Bandwidth 18.95 MHz x dB

I 8TATUS €3 Inputl Overoad ADC over range
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11. TRANSMITTER UNWANTED EMISSIONS IN THE
OUT-OF-BAND DOMAIN

11.1  Block Diagram Of Test Setup

Radio Test System EUT
11.2 Limit
£
Spurious Domain Out Of Bane Domain (00B) Allocated Band Out Of Band Domain (O0B) Spurious Domain
A

C

>

2400 MHz - 2BW 2 400 MKz - BW 2 400 MHz 24835MHz 24835 MHz+BW 24835 MHz + 2BW

A: =10 dBm/MHz e.i.r.p.
B: -20 dBm/MHz e.i.r.p. BW = Occupied Channel Bandwidth in MHz or 1 MHz whichever is greater
C: Spurious Domain limits

Figure 3: Transmit mask

11.3 Test procedure

The applicable mask is defined by the measurement results from the tests performed
under clause 5.3.8 (Occupied Channel Bandwidth).

The test procedure is further as described under clause 5.3.9.2.1.

The Out-of-band emissions within the different horizontal segments of the mask provided
in figures 1 and 3 shall be measured using the steps below. This method assumes the
spectrum analyser is equipped with the Time Domain Power option.

Step 1:
» Connect the UUT to the spectrum analyser and use the following settings:
- Centre Frequency: 2 484 MHz
- Span: 0 Hz
- Resolution BW: 1 MHz
- Filter mode: Channel filter
- Video BW: 3 MHz
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- Detector Mode: RMS
- Trace Mode: Max Hold

- Sweep Mode: Continuous

- Sweep Points: Sweep Time [s]/ (1 ps) or 5 000 whichever is greater
- Trigger Mode: Video trigger
NOTE 1: In case video triggering is not possible, an external trigger source may be used.

- Sweep Time: > 120 % of the duration of the longest burst detected during the
measurement of the RF Output Power

Step 2 (segment 2 483,5 MHz to 2 483,5 MHz + BW):
 Adjust the trigger level to select the transmissions with the highest power level.

* For frequency hopping equipment operating in a normal hopping mode, the different
hops will result in signal bursts with different power levels. In this case the burst with the
highest power level shall be selected.

+ Set a window (start and stop lines) to match with the start and end of the burst and in
which the RMS power shall be measured using the Time Domain Power function.

+ Select RMS power to be measured within the selected window and note the result
which is the RMS power within this 1 MHz segment (2 483,5 MHz to 2 484,5 MHz).
Compare this value with the applicable limit provided by the mask.

* Increase the centre frequency in steps of 1 MHz and repeat this measurement for
every 1 MHz segment within the range 2 483,5 MHz to 2 483,5 MHz + BW. The centre
frequency of the last 1 MHz segment shall be set to 2 483,5 MHz + BW - 0,5 MHz (which
means this may partly overlap with the previous 1 MHz segment).

Step 3 (segment 2 483,5 MHz + BW to 2 483,5 MHz + 2BW):

* Change the centre frequency of the analyser to 2 484 MHz + BW and perform the
measurement for the first 1 MHz segment within range 2 483,5 MHz + BW to 2 483,5
MHz + 2BW. Increase the centre frequency in 1 MHz steps and repeat the
measurements to cover this whole range. The centre frequency of the last 1 MHz
segment shall be set to 2 483,5 MHz + 2 BW - 0,5 MHz (which means this may partly
overlap with the previous 1 MHz segment).

Step 4 (segment 2 400 MHz - BW to 2 400 MHz):

* Change the centre frequency of the analyser to 2 399,5 MHz and perform the
measurement for the first 1 MHz segment within range 2 400 MHz - BW to 2 400 MHz
Reduce the centre frequency in 1 MHz steps and repeat the measurements to cover this
whole range. The centre frequency of the last 1 MHz segment shall be set to 2 400 MHz -
BW + 0,5 MHz (which means this may partly overlap with the previous 1 MHz segment).
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Step 5 (segment 2 400 MHz - 2BW to 2 400 MHz - BW):

« Change the centre frequency of the analyser to 2 399,5 MHz - BW and perform the
measurement for the first 1 MHz segment within range 2 400 MHz - 2BW to 2 400 MHz -
BW. Reduce the centre frequency in 1 MHz steps and repeat the measurements to cover
this whole range. The centre frequency of the last 1 MHz segment shall be set to 2 400
MHz - 2BW + 0,5 MHz (which means this may partly overlap with the previous 1 MHz
segment).

Step 6:

* In case of conducted measurements on equipment with a single transmit chain, the
declared antenna assembly gain "G" in dBi shall be added to the results for each of the 1
MHz segments and compared with the limits

provided by the mask given in figure 1 or figure 3. If more than one antenna assembly is
intended for this power setting, the antenna with the highest gain shall be considered.

* In case of conducted measurements on smart antenna systems (equipment with
multiple transmit chains), the measurements need to be repeated for each of the active
transmit chains. The declared antenna assembly gain "G" in dBi for a single antenna
shall be added to these results. If more than one antenna assembly is intended for this
power setting, the antenna with the highest gain shall be considered. Comparison with
the applicable limits shall be done using any of the options given below:

- Option 1: the results for each of the transmit chains for the corresponding 1 MHz
segments shall be added. The additional beamforming gain "Y" in dB shall be added as
well and the resulting values compared with the limits provided by the mask given in
figure 1 or figure 3.

- Option 2: the limits provided by the mask given in figure 1 or figure 3 shall be reduced
by

10 x log10(Ach) and the additional beamforming gain "Y" in dB. The results for each of
the transmit chains shall be individually compared with these reduced limits.

NOTE 2: Ach refers to the number of active transmit chains.

It shall be recorded whether the equipment complies with the mask provided in figure 1
or figure 3.
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11.4 Test Result

Test Condition Lower Band Edge Higher Band Edge
Test Segment A | Segment B | Segment A | Segment B
Mode | T€MP | Voltage | ipiMHz) | (dBm/MHZ) | (dBm/MHZ) | (dBm/MH2)
802.11 B | Normal | Normal -50.10 -55.31 -50.62 -55.43
Limit -10 -20 -10 -20
Conclusion PASS
Test Condition Lower Band Edge Higher Band Edge
Test Segment A | Segment B | Segment A | Segment B
Mode | '°MP | Voltage | pimHz) | (dBm/MHZ) | (dBm/MHz) | (dBm/MHz)
802.11 G | Normal | Normal -45.97 -55.50 -45.21 -55.25
Limit -10 -20 -10 -20
Conclusion PASS
Test Condition Lower Band Edge Higher Band Edge
Test Segment A | Segment B | Segment A | Segment B
Mode | 'eMP | Voltage | pimHz) | (dBm/MHZ) | (dBm/MHz) | (dBm/MHz)
! | Normal | Normal |  -46.53 55.60 44.00 55.40
Limit -10 -20 -10 -20
Conclusion PASS
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Test Plots

802.11 b CH Low (Normal Temp, Normal Voltage)

P owrer (dBm)

= EIR.P {dBmMHz)

w= |imit (dBm/MHz)

2405.0

Out of Band
|
I I T I I I I 1
2375.0 2330.0 2335.0 2390.0 2395.0 2400.0
Freq (MHz)

802.11 b CH High (Normal Temp, Normal Voltage)

Power (dBm)

= £ R P (dBmMH2)
w= [imit (dBm/MHz)

Out of Band
D_
|
I I I T I T I I
24300 2435.0 2490.0 24850 2500.0 2505.0
Freq (MHz)
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802.11 g CH Low (Normal Temp, Normal Voltage)

Out of Band

TN

I T I T I T I T I T I T I T I T ]
23650 23700 2350 23800 23850 23800 0 23950 24000 24050

Freq (MHz)

= ELR.P (dBmMHz)
| w= |imit (dBm/MHz)

P owrer (dBm)

802.11 g CH High (Normal Temp, Normal Voltage)

Out of Band

0 == ELR.P (dBm/MHz)

| w= [imit (dBm/MHz)

L

I T I T I T I T I T I T I T I T I
24300 850 24800 24950 25000 2%05.0 25100 25150 25200

Freq (MHz)

Power (dBm)
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802.11 n20 CH Low (Normal Temp, Normal Voltage)

Out of Band

04 == £.[A.F (dBm/MHz)
| w= [imit (dBm/MHz)

A

I T I T I T I T I T I T I T I T I T 1
260.0  2®50 B0 8370 23|00 238/G0 23800 23950 4000 24050

Freq (MHz)

Power (dBm)

802.11 n20 CH High (Normal Temp, Normal Voltage)

Out of Band

04 == £.[R.P (dBm/MHz)

| m= (imit (dBm/MHz)

I

' 1 ' T T T T "~ T T T ™ T T 1
2480.0 24850 2480.0 24850 25000 25050 2510.0 25150 2500

Freq (MHz)

P owrer (dBm)

Test Report  Tel: 400-788-9558 Web: https://www.bctc-lab.com BCTC/RF-EMC-006 Ver.: A.0 Page 38 of 52



@ L
BGTG Shenzhen BCTC Testing Co., Ltd.  Report No.: BCTC-FY190905671-3E

12. TRANSMITTER UNWANTED EMISSIONS IN THE
SPURIOUS DOMAIN

12.1 Block Diagram Of Test Setup
(A) Radiated Emission Test Set-Up, Frequency Below 10000MHz

ra— M —em
Turntab:le I

' 1m to 4m
Spectrum \ L
o) e s s TP |
[F—
| — —

(I}rr.:: und Plane

Coaal Cable

(B) Radiated Emission Test Set-lp Frequency Above 1 GHz

Turntakle " Im — I

\\ EITTS

-I-_F— H
Test
; l.5m| 1m to 4m Receiver
' " el /
Ground Plane ; Coaxial Cakble
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12.2 Limits
Maximum power,
Frequency range e.r.p. (1 GHz) RBW/VBW
e.i.r.p. (> 1 GHz)
30 MHz to 47 MHz -36 dBm 100 kHz/300KHz
47 MHz to 74 MHz -54 dBm 100 kHz/300KHz
74 MHz to 87,5 MHz -36 dBm 100 kHz/300KHz
87,5 MHz to 118 MHz -54 dBm 100 kHz/300KHz
118 MHz to 174 MHz -36 dBm 100 kHz/300KHz
174 MHz to 230 MHz -54 dBm 100 kHz/300KHz
230 MHz to 470 MHz -36 dBm 100 kHz/300KHz
470 MHz to 862 MHz -54 dBm 100 kHz/300KHz
862 MHz to 1 GHz -36 dBm 100 kHz/300KHz
1 GHz to 12,75 GHz -30 dBm 1 MHz/3MHz

12.3 Test Procedure

30MHz ~ 1GHz:

a. The Product was placed on the nonconductive turntable 1.5m above the ground in a full
anechoic chamber.

b. Set the spectrum analyzer/receiver in Peak detector, Max Hold mode, and 120 kHz RBW.
Record the maximum field strength of all the pre-scan process in the full band when the
antenna is varied between 1~4 m in both horizontal and vertical, and the turntable is rotated
from 0 to 360 degrees.

c. For each frequency whose maximum record was higher or close to limit, measure its QP
value: vary the antenna’s height and rotate the turntable from 0 to 360 degrees to find the
height and degree where Product radiated the maximum emission, then set the test
frequency analyzer/receiver to QP Detector and specified bandwidth with Maximum Hold
Mode, and record the maximum value.

Above 1GHz:

a. The Product was placed on the non-conductive turntable 1.5 m above the ground in a full
anechoic chamber..

b. Set the spectrum analyzer/receiver in Peak detector, Max Hold mode, and 1MHz RBW.
Record the maximum field strength of all the pre-scan process in the full band when the
antenna is varied in both horizontal and vertical, and the turntable is rotated from 0 to 360
degrees.

c. For each frequency whose maximum record was higher or close to limit, measure its AV
value: rotate the turntable from 0 to 360 degrees to find the degree where Product radiated
the maximum emission, then set the test frequency analyzer/receiver to AV value and
specified bandwidth with Maximum Hold Mode, and record the maximum value.
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12.4 Test Results
Modulation : 802.11b (the worst data)

Receiver | TUM | RXAntenna | Correct | apsolute Result
Frequency , table
Reading Angle | Height | Polar | Factor Level Limit | Margin

(MHz) (dBm) | Degree | (m) | (HN) | (dBm) | (dBm) | (dBm)| (dB)

802.11b  low channel

463.00 -55.26 53 1.4 H -9.87 -65.13 -54 | -11.13

463.00 -54.38 163 1.6 \Y -9.87 -64.25 -54 | -10.25
4824.00 -45.34 205 1.5 H -0.42 -45.76 -30 | -15.76
4824.00 -44.07 116 1.6 \Y -0.42 -44.49 -30 | -14.49
7236.00 -61.03 343 1.0 H 8.45 -52.58 -30 | -22.58
7236.00 -62.37 27 1.3 \Y 8.45 -53.92 -30 | -23.92

802.11b Mid channel

463.00 -54.74 201 1.1 -9.87 -64.61 -54 | -10.61

463.00 -54.55 111 1.5 -9.87 -64.42 -54 | -10.42

4884.00 -44.40 262 1.8 -0.40 -44.80 -30 | -14.80

4884.00 -44.27 215 1.4 -0.40 -44.67 -30 | -14.67

T | < | T | <| X

7326.00 -61.80 229 1.5 8.58 -53.22 -30 | -23.22

7326.00 -62.09 40 1.3 \Y 8.58 -53.51 -30 | -23.51

802.11b high channel

463.00 -55.21 99 1.9 H -9.87 -65.08 -54 | -11.08

463.00 -54.08 57 1.5 \Y -9.87 -63.95 -54 -9.95

4944.00 -45.45 241 1.7 H -0.33 -45.78 -30 | -15.78

4944.00 -43.97 130 1.3 v -0.33 -44.30 -30 | -14.30

7416.00 -60.12 181 1.3 H 9.25 -50.87 -30 | -20.87

7416.00 -62.00 237 1.5 Vv 9.25 -52.75 -30 | -22.75

Remark:
Absolute Level = Receiver Reading + Factor
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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13. RECEIVER SPURIOUS EMISSIONS
13.1 Block Diagram Of Test Setup

(A) Radiated Emission Test Set-Up, Frequency Below 1000MHz

— m —n
Turntable I

' 1m to 4m
Spectrum \ L2
porse] B e PO |
[F——
| — —

(I}rr.:: und Plane

Coaxial Cable

(B} Radiated Emission Test Set-lUp Frequency Above 1 GHz

Turntable . I — l

\\ EUT)

p—— - —
Test
| .5 m| lm to 4m J/_, Eeceirer

' b [
Ground Plane ; Cl:-a.‘.-u"/a: Cakble
13.2 Limits
Frequency(MHz) Limit
30-1000 -57dBm
1000-12750 -47dBm
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13.3 Test Procedure

30MHz ~ 1GHz:

a. The Product was placed on the nonconductive turntable 1.5m above the ground in a full
anechoic chamber.

b. Set the spectrum analyzer/receiver in Peak detector, Max Hold mode, and 120 kHz RBW.
Record the maximum field strength of all the pre-scan process in the full band when the
antenna is varied between 1~4 m in both horizontal and vertical, and the turntable is rotated
from 0 to 360 degrees.

c. For each frequency whose maximum record was higher or close to limit, measure its QP
value: vary the antenna’s height and rotate the turntable from 0 to 360 degrees to find the
height and degree where Product radiated the maximum emission, then set the test
frequency analyzer/receiver to QP Detector and specified bandwidth with Maximum Hold
Mode, and record the maximum value.

Above 1GHz:

a. The Product was placed on the non-conductive turntable 1.5 m above the ground in a full
anechoic chamber..

b. Set the spectrum analyzer/receiver in Peak detector, Max Hold mode, and 1MHz RBW.
Record the maximum field strength of all the pre-scan process in the full band when the
antenna is varied in both horizontal and vertical, and the turntable is rotated from 0 to 360
degrees.

c. For each frequency whose maximum record was higher or close to limit, measure its AV
value: rotate the turntable from 0 to 360 degrees to find the degree where Product radiated
the maximum emission, then set the test frequency analyzer/receiver to AV value and
specified bandwidth with Maximum Hold Mode, and record the maximum value.
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13.4 Test Results
Modulation : 802.11b (the worst data)

Frequency Fézgedii\;g t'ggrlg R).( Antenna | Correct AESe(\)llglte . .Result .
Angle | Height | Polar | Factor Limit | Margin

(MHz) (dBm) | Degree | (m) | (H/V) | (dBm) (dBm) | (dBm) | (dB)

802.11b  low channel

366.58 -54.55 89 1.8 H -11.84 -66.39 | -57.00 | -9.39
366.58 -55.63 282 1.8 Vv -11.84 -67.47 | -57.00 | -10.47
2489.68 -51.27 18 1.1 H -6.80 -58.07 | -47.00 | -11.07
2489.68 -53.14 327 1.6 Vv -6.80 -59.94 | -47.00 | -12.94

802.11b Mid channel

366.58 -54.54 349 1.3 H -11.84 -66.38 | -57.00 | -9.38
366.58 -55.98 349 1.2 v -11.84 -67.82 | -57.00 | -10.82
2489.68 -51.41 268 1.9 H -6.80 -58.21 |-47.00 | -11.21
2489.68 -54.07 127 1.9 Vv -6.80 -60.87 | -47.00 | -13.87

802.11b high channel

366.58 -53.74 104 1.0 H -11.84 -65.58 | -57.00 | -8.58
366.58 -54.96 319 1.8 \Y -11.84 -66.80 |-57.00 | -9.80
2489.68 -51.22 130 1.1 H -6.80 -58.02 | -47.00 | -11.02
2489.68 -52.72 43 1.6 Vv -6.80 -59.52 | -47.00 | -12.52

Remark:

Absolute Level = Receiver Reading + Factor

Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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14. RECEIVER BLOCKING
14.1 Block Diagram Of Test Setup

Variable attenuator Performance
step size <1dB Monitoring
Device
Signalling Unit /
Or /
Companicn v
Device <« Al je—> i
Splitter! o Direct. Coupler o
> v

Blocking Signal

Source

Y
Spectrum
Analyzer
Optional
14.2 Limit
Takle 7: Receiver Blocking param eters receiver category 2 equipment
Wanted sighal mean Blocking signal Blocking Type of blocking
power from companion frequency signal power signal
device (dBm) (MHZ) {dBm)
(5ee hote 2)
2380
P... +6dB -
min 25035 a7 Y
2300
P.. +6dB
min 28835 7 LW

MOTE 1: Py, 1S the minimurm level of the wanted signal (in dBm) required to meet the

minimurm perfarrmance criteria as defined in clause 4.3.1.12 3 inthe absence of

ary blocking signal.
MOTE 20 The levels specified are levels in front of the LUUT antenna. In case of

conducted rmeasurements, the levels have to be corrected by the actusl
antenna assembly gain.

14.3 Test procedure
Refer to ETSI EN 300 328 V2.1.1 (2016-11) Clause 5.4.11.2.
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14.4 Test Result

802.11b Prmin(dBmM) Blocking Blocking | Measured | Limit
Transmitting min Frequency(MHz) | Power(dB) | PER(%) (%)
2412 -74 2380 -57 0.31 10
2412 -74 2503.5 -57 3.91 10
2412 -74 2300 -47 0.08 10
2412 -74 2523.5 -47 0.65 10
2472 -73 2553.5 -57 1.59 10
2472 -73 2583.5 -57 4.51 10
2472 -73 2613.5 -47 2.30 10
2472 -73 2643.5 -47 4.55 10

802.11g Pmin (dBm) Blocking Blocking | Measured | Limit
Transmitting Frequency(MHz) | Power(dB) | PER(%) (%)
2412 -74 2380 -57 3.75 10
2412 -74 2503.5 -57 3.06 10
2412 -74 2300 -47 0.96 10
2412 -74 2523.5 -47 4.97 10
2472 -73 2553.5 -57 4.32 10
2472 -73 2583.5 -57 0.19 10
2472 -73 2613.5 -47 2.87 10
2472 -73 2643.5 -47 3.60 10

802.11n 20 Pmin (dBm) Blocking Blocking | Measured | Limit
Transmitting Frequency(MHz) | Power(dB) | PER(%) (%)
2412 -74 2380 -57 3.57 10
2412 -74 2503.5 -57 4.55 10
2412 -74 2300 -47 1.79 10
2412 -74 2523.5 -47 2.25 10
2472 -73 2553.5 -57 217 10
2472 -73 2583.5 -57 1.79 10
2472 -73 2613.5 -47 1.61 10
2472 -73 2643.5 -47 0.28 10
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15. EUT PHOTOGRAPHS

EUT Photo 1

ly
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=12V [max output 144W) 124 max
=24V [max output Z8BW) 124 max

Switch input: up 10 24V DC, up 1o 230V AC

/NC €RotisE

www.shelly. clowd

)
—
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-
o
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EUT Photo 2
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EUT Photo 3
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EUT Photo 5

EUT Photo 6
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EUT Photo 9
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16. EUT TEST SETUP PHOTOGRAPHS

Spurious emissions

NI END OF REPORT 36363 %%
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Test Report
Report No. BCTC-FYC19094213R Date: Sep. 12, 2019
Applicant : Allterco Robotics
Address : 103 Cherni Vrah Blvd, Sofia 1407, Bulgaria

The submitted sample and sample information was/were submitted and identified by/on the behalf
of the client

Sample name :  Shelly RGBW2

Type /model : SHRGBW-v2

Manufacturer : Allterco Robotics

Address : 103 Cherni Vrah Blvd, Sofia 1407, Bulgaria

Sample received date : Sep. 04, 2019

Testing period :  Sep. 04, 2019 - Sep. 12, 2019

Test requested : 1. As specified by client, to screen Lead(Pb), Cadmium(Cd),

Mercury(Hg), Chromium(Cr) and Bromine(Br) in the submitted
sample(s) by XRF.

2. As specified by client, when screening results exceed the XRF
screening limit in IEC 62321-3-1:2013, further use of chemical
methods are required to test the Lead(Pb), Cadmium(Cd),
Mercury(Hg), Hexavalent Chromium(Cr(VI)), Polybrominated
Biphenyls(PBBs), Polybrominated Diphenyl Ethers(PBDESs) in the
submitted samples.

3. As specified by client, to test the Di-isobutyl phthalate(DIBP),
Dibutyl phthalate(DBP), Benzyl butyl phthalate(BBP),
Bis(2-ethyl(hexyl) phthalate)(DEHP)in the submitted sample(s).

According to the RoHS Directive 2011/65/EU and amendment Commission Delegated
Directive (EU) 2015/863

*****Eor more detailed information, please refer to the next page*****

Tested by Z’ Cho

Xingping Li

APPROVED roved by f _A

% Hanyao Chen

\Y/
< BCTC Tﬁsﬂ\\%Q
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Test Report

Report No. BCTC-FYC19094213R

Test Method:

A. Screening test by XRF spectroscopy

XRF screening limits in mg/kg for regulated elements according to IEC 62321-3-1:2013.

Date: Sep. 12, 2019

Limit of IEC 62321-3-1:2013. Unit (mg/kg) MDL
Element Other
Polymers and metals Composite material Polymers .
material
BL<(700-30) <X <(1300+30) BL<(500-30)<X <(1500+30)
Pb 10 mg/kg | 50 mg/kg
<OL <OL
BL<(70-30)<X <(130+30) LOD<(50-30)<X <(150+30)
Cd 10 mg/kg | 50 mg/kg
<OL <OL
BL<(700-30)<X <(1300+30) BL<(500-30)<X <(1500+30)
Hg 10 mg/kg | 50 mg/kg
<OL <OL
Cr BL<(700-30)< X BL<(500-30)< X 10 mg/kg | 50 mg/kg
Br BL<(300-30)< X BL=(250-30)< X 10 mg/kg | 50 mg/kg
Note:
-BL = Under the XRF screening limit
-OL = Further chemical test will be conducted while result is above the screening limit
-X= The symbol “X” marks the region where further investigation is necessary
-30= The reproducibility of analytical instruments
-LOD= Detection limit
-“--" = Not regulated.
B. Chemical Test
Measured -
Test Item(s) Test Method . MDL Limit
Equipment(s)
Lead (Pb) IEC 62321-5:2013 Ed.1.0 ICP-OES 2 mg/kg | 1000 mg/kg
Cadmium (Cd) IEC 62321-5:2013 Ed.1.0 ICP-OES 2mg/kg | 100 mg/kg
Mercury (Hg) IEC 62321-4:2013+AMD1:2017 ICP-OES 2 mg/kg | 1000 mg/kg
IEC 62321-7-1:2015 Ed.1.0 -- 1000 mg/kg
Hexavalent Chromium Cr(VI) UV-VIS
IEC 62321-7-2:2017 Ed.1.0 8 mg/kg | 1000 mg/kg
Polybrominated Biphenyls
IEC 62321-6:2015 Ed.1.0 GC-MS 5 mg/kg | 1000 mg/kg
(PBBs)
Polybrominated Diphenyl
IEC 62321-6:2015 Ed.1.0 GC-MS 5 mg/kg | 1000 mg/kg
Ethers (PBDEs)
Phthalates IEC 62321-8:2017 Ed.1.0 GC-MS 50 mg/kg | 1000 mg/kg

Test Report Tel: 400-788-9558
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Test Result(s):

Test Report

Report No. BCTC-FYC19094213R

Date: Sep. 12, 2019

Sample Sample XRF Screening Test | Chemical Test .
Lo Tested Items . . Conclusion
No. Description Unit (mg/kg) Unit (mg/kg)
Pb BL /
Cd BL /
1 Yellow plastic Hg BL / PASS
Cr(Cr(Vl)) BL /
Br(PBBs&PBDES) BL /
Pb BL /
Cd BL /
2 Blue plastic Hg BL / PASS
Cr(Cr(Vl)) BL /
Br(PBBs&PBDEs) BL /
Pb BL /
, Cd BL /
Black plastic
3 , Hg BL / PASS
terminal
Cr(Cr(VI1)) BL /
Br(PBBs&PBDEs) 15385 N.D.
Pb BL /
, Cd BL /
Black plastic
4 . Hg BL / PASS
jacket
Cr(Cr(Vl)) BL /
Br(PBBs&PBDES) BL /
Pb BL /
Cd BL /
Black heat
5 . Hg BL / PASS
shrink tube
Cr(Cr(Vl)) BL /
Br(PBBs&PBDEs) BL /
Pb BL /
Cd BL /
6 SMD resistor Hg BL / PASS
Cr(Cr(VI1)) BL /
Br(PBBs&PBDEs) BL /
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Report No. BCTC-FYC19094213R

Date: Sep. 12, 2019

Pb BL /
Cd BL /
7 IC Hg BL / PASS
Cr(Cr(VI)) BL /
Br(PBBs&PBDEs) BL /
Pb BL /
Cd BL /
8 Tin solder Hg BL / PASS
Cr(Cr(VI)) BL /
Br(PBBs&PBDEs) / /
Pb BL /
Cd BL /
9 Red wire jacket Hg BL / PASS
Cr(Cr(VI)) BL /
Br(PBBs&PBDEs) BL /
Pb BL /
Cd BL /
10 Black wire jacket Hg BL / PASS
Cr(Cr(VI)) BL /
Br(PBBs&PBDEs) BL /
Pb BL /
Cd BL /
11 Green PCE Hg BL / PASS
(small)
Cr(Cr(VI)) BL /
Br(PBBs&PBDEs) 30998 N.D.
Pb BL /
Cd BL /
12 SMD diode Hg BL / PASS
Cr(Cr(VI)) BL /
Br(PBBs&PBDEs) BL /
Pb BL /
Cd BL /
13 Silver wire core Hg BL / PASS
Cr(Cr(VI)) BL /
Br(PBBs&PBDEs) / /
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Report No. BCTC-FYC19094213R

Date: Sep. 12, 2019

Pb BL /
Cd BL /
14 Green PCB Hg BL / PASS
Cr(Cr(VI)) BL /
Br(PBBs&PBDEs) 29823 N.D.
Pb BL /
Cd BL /
15 Copper metal Hg BL / PASS
Cr(Cr(VI)) BL /
Br(PBBs&PBDEs) / /
Pb BL /
Green plastic cd BL :
16 ) Hg BL / PASS
jacket
Cr(Cr(V1)) BL /
Br(PBBs&PBDEs) BL /
Pb BL /
Cd BL /
17 Aluminum shell Hg BL / PASS
Cr(Cr(VI)) BL /
Br(PBBs&PBDEs) / /
Pb BL /
Cd BL /
18 SMD inductance Hg BL / PASS
Cr(Cr(VI)) BL /
Br(PBBs&PBDEs) / /
Pb BL /
Cd BL /
19 SMD audion Hg BL / PASS
Cr(Cr(V1)) BL /
Br(PBBs&PBDEs) BL /
Pb BL /
Cd BL /
20 SMD resistor Hg BL / PASS
Cr(Cr(VI)) BL /
Br(PBBs&PBDEs) BL /
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Date: Sep. 12, 2019

Pb BL /
Cd BL /
21 SMD capacitor Hg BL / PASS
Cr(Cr(VI)) BL /
Br(PBBs&PBDEs) BL /
Pb BL /
Cd BL /
22 IC Hg BL / PASS
Cr(Cr(VI)) BL /
Br(PBBs&PBDEs) BL /
Pb BL /
X Cd BL /
23 Silver metal Ha ~ ; PASS
button
Cr(Cr(VI)) 117147 Negative
Br(PBBs&PBDEs) / /
Pb BL /
Cd BL /
24 Black plastic Hg BL / PASS
Cr(Cr(VI)) BL /
Br(PBBs&PBDEs) BL /
Pb BL /
Cd BL /
25 Crystal Hg BL / PASS
Cr(Cr(VI)) BL /
Br(PBBs&PBDEs) / /
Pb 18793 25185#
Cd BL /
26 Silver metal Hg BL / PASS
Cr(Cr(V1)) BL /
Br(PBBs&PBDEs) / /
Pb BL /
Cd BL /
27 Silver metal Hg BL / PASS
Cr(Cr(VI)) BL /
Br(PBBs&PBDEs) / /
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Date: Sep. 12, 2019

Pb BL /
) Cd BL /
Silver metal
28 Hg BL / PASS
screw
Cr(Cr(Vl)) BL /
Br(PBBs&PBDES) / /
Pb BL /
) Cd BL /
White label
29 Hg BL / PASS
paper
Cr(Cr(Vl)) BL /
Br(PBBs&PBDES) BL /
Pb BL /
Cd BL /
30 Tin solder Hg BL / PASS
Cr(Cr(VI1)) BL /
Br(PBBs&PBDEs) / /
Results
Tested ltem(s) Unit (mg/kg)
1 2 3 4 5 9 10 11
Di-isobutyl phthalate(DIBP)
N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
CAS #:84-69-5
Dibutyl phthalate(DBP)
N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
CAS #:84-74-2
Benzylbutyl phthalate(BBP)
N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
CAS #:85-68-7
Bis(2-ethyl(hexyl)phthalate)
N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
(DEHP)CAS #:117-81-7
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Note:

-MDL = Method Detection Limit

-N.D. = Not Detected (<MDL)

-mg/kg = ppm = parts per million

-“ /"= Not conducted.

-Negative = Absence of Cr(VI), the detected Cr(VI) concentration in the boiling water extraction solution is
less than 0.1ug/cm? with 50cm? sample surface area used.

-Positive = Presence of Cr(VI), the detected Cr(VI) concentration in the boiling water extraction solution is
equal to or greater than 0.13ug/cm? with 50cm? sample surface area used.

-#=According to the directive (2011/65 / EU), Lead is exempted as copper alloy containing up to 4% lead
by weight.

Remark:

- The screening results are only used for reference.

- When conducting the test for PBBs&PBDEs, XRF was introduced to screen Br Exclusively; When
conducting the test for Hexavalent Chromium, XRF was introduced to screen Chromium exclusively.

Test Process:
The sample(s) had been dissolved totally tested for Lead, Cadmium, Mercury.
¢ IEC 62321-5:2013 Ed.1.0

Weigh the sample i -
BB/ ~ _ Add digestion Digest the sample
into a vessel reagent
Dry Ashing/
Alkali Fusion/ Residue _
_ Acid Dissolution
Make up with Filtration
deionized water
Solution
Analyzed by
ICP-OES
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Test Report

Report No. BCTC-FYC19094213R

@ IEC 62321-4:2013+AMD1:2017

Hg

Weigh sample and
placeitin a
microwave digestion
vessel

Add digestion

Make up with

Dry Ashing/
Alkali Fusion/
Acid Dissolution

reagent

deionized water

|

Residue

Analyzed by
ICP-OES

@|EC 62321-7-1:2015 Ed.1.0

Cr(V1)

Date: Sep. 12, 2019

Digest sample in
microwave
digestion oven

Filtration

Solution
Take a portion of Extracted with Filter and remove
— .
the sample boiling water the sample
Adjust the pH value
Analyzed — Add test solution ) )
by UV-Vis of the solution
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Date: Sep. 12, 2019

Weigh the sample
into a vessel

Add digestion
reagent

Heat at 90-95°C
for 3 hours

Adjust the pH value

of the solution

¥

Add test solution

Adjust the pH value|

of the solution

Cool and filter

Make up with
deionized water

@ IEC 62321-6:2015 Ed.1.0

Analyzed by UV-Vis

PBBs/ PBDEs

@ IEC 62321-8:2017 Ed.1.0
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flask
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Photograph of Sample

Fig.1

Fig.2
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Photo(s) of the tested component(s)

Fig.3

Fig.4
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Fig.5

Fig.6
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STATEMENT

1. The equipment lists are traceable to the national reference standards.

2. The test report can not be partially copied unless prior written approval is
issued from our lab.

3. The test report is invalid without stamp of laboratory.

4. The test report is invalid without signature of person(s) testing and
authorizing.

5. The test process and test result is only related to the Unit Under Test.

6. The quality system of our laboratory is in accordance with ISO/IEC17025.

7. If there is any objection to report, the client should inform issuing laboratory

within 15 days from the date of receiving test report.

Address: BCTC Building & 1-2F, East of B Building, Pengzhou Industrial, Fuyuan 1st Road,

Qiaotou Community, Fuyong Street, Bao’an District, Shenzhen, China

P.C.: 518103
TEL: 400-788-9558 FAX: 0755-33229357
Internet: http://www.bctc-lab.com E-Mail: bctc@bcte-lab.com.cn
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