Labs,

CERTIFICATE of
EXAMINATION

NOTIFIED BODY EU-TYPE EXAMINATION CERTIFICATE
BALU177-EU / 20 May 2021 / Rev A
Radio Equipment Directive (RED) 2014/53/EU

MiCOM Labs Inc., Notified Body Number 2280 declares, on the basis of the assessment of
the tests and the technical documentation provided by the applicant that the following
product complies with the essential requirements of the above noted Directive.

Product Name:
SwitchBot Contact Sensor

Approval Holder Name:
Woan Technology (Shenzhen) Co., Ltd.
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~ Notified Body EU-Type Examination Certificate
MIC{}M BALU177-EU / 20 May 2021/ Rev A

for Radio Equipmnt Directive (RED) 2014/53/EU

Product Name:
SwitchBot Contact Sensor

Product Model Numbers: W1201500, W1201501, W1201502, W1201503, W1201504, W1201505
Brand Name: SwitchBot

Approval Holder: Woan Technology (Shenzhen) Co., Ltd., Room 101-116, Building B4, Yintian Industrial Zone, Xixiang Street,
Bao'an District, Shenzhen, Guangdong, 518102 , P.R.China

Product Manufacturer: Woan Technology (Shenzhen) Co., Ltd., Room 101-116, Building B4, Yintian Industrial Zone, Xixiang Street,
Bao'an District, Shenzhen, Guangdong, 518102 , P.R.China

Standards
Group Name
Article 3.1(a) Health & Safety EN 62479: 2010

IEC 62368-1: 2014
EN 62368-1: 2014+A11: 2017

Article 3.1(b) Electromagnetic Compatibility EN 301 489-1vV2.2.3
EN 301 489-17 V3.2.4
Article 3.2 Effective Use of Spectrum EN 300 328 v2.2.2

Doc - Certv2.1
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Notified Body EU-Type Examination Certificate

MICGM

BALU177-EU / 20 May 2021/ Rev A

Annex 1to EU-Type Examination

EU-Type examination on the essential requirements

for Radio Equipmnt Directive (RED) 2014/53/EU

Article 3
Article 3.1 - a) Health and Safety Assessed
Article 3.1 - b) Electromagnetic compatibility Assessed
Article 3.2 - Effective use of radio spectrum Assessed
Article 3.3 - a) interworks with Accessories/Chargers Not Assessed
Article 3.3 - b) interworks with Radio Networks Not Assessed
Article 3.3 - ¢) can connect to interfaces Not Assessed
Article 3.3 - d) does not harm the network, misuse network resources Not Assessed
Article 3.3 - e) privacy protections Not Assessed
Article 3.3 - f) fraud protections Not Assessed
Article 3.3 - g) emergency services access Not Assessed
Article 3.3 - h) assist users with disabilities Not Assessed
Article 3.3 - i) integrity of software Not Assessed

Description of Apparatus

Company Name
Woan Technology (Shenzhen) Co., Ltd.

Certification No.
BALU177-EU

Issue Date / Rev
20 May 2021/ Rev A

Equipment Description
SwitchBot Contact Sensor

Hardware Version
V1.0

Firmware Version
V4.1.5

MICOM Labs, 575 Boulder Court, Pleasanton, California 94566, USA
Tel: +1 (925) 462-0304, Fax: +1 (925) 462-0306, Web: www.micomlabs.com
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MICGM

Notified Body EU-Type Examination Certificate
BALU177-EU / 20 May 2021/ Rev A
for Radio Equipmnt Directive (RED) 2014/53/EU

Emission Information

Frequency MHz Emission RF Power
Technology Designator
From To Max Type Field Strength
‘ Bluetooth LE 2402 2480 F1D 0.2dBm EIRP --

Technical Construction File Details: (Documents Reviewed)

Technical Report(s):

Article 3.1(a) Health & Safety:
BL-SZ2140930-701
BL-SZ2140930-101

BL-SZ2140930-401

BL-SZ2140930-601

Article 3.1(b) Electromagnetic Compatibility:

Article 3.2 Effective Use of Spectrum:

Supporting Documentation:
Service Agreement

Agent Authorization

EU Application

EU Declaration of Conformity
Block Diagram

BOM or Parts List

External Photographs
Internal Photographs

Label and its Location
Operational Description

PCB Layout

Schematics

Test Setup - EU

User Manual

Risk assessment

Declaration of identity
Declaration of Operation in Member States and application
for certification

Scope

Certificate number referenced above.

above and of the submitted documents only.

BALU177

This EU-Type Examination Certificate is given in respect of compliance of radio spectrum use Article 3 Paragraph 2 of the RED Directive 2014/53/EU. The
scope of the evaluation and this certificate relates only to those items identified in 'Annex 1 to EU - Type Examination Certificate' for the specific product and

EU Type Examination was performed according to Module B: EU-type examination procedure per Annex Il the Directive on the essential requirements in
Article 3, for the specific product and Certificate Number referenced above.

This EU Type Examination Certificate is based upon the review of the Technical Documentation and supporting evidence for the adequacy of the technical
design solution, it is only valid in conjunction with the attached Annexes. The scope of this statement relates to a single sample of the apparatus identified

MiCOM Labs, 575 Boulder Court, Pleasanton, California 94566, USA
Tel: +1 (925) 462-0304, Fax: +1 (925) 462-0306, Web: www.micomlabs.com
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Notified Body EU-Type Examination Certificate

MICSM s

BALU177-EU / 20 May 2021/ Rev A
for Radio Equipment Directive (RED) 2014/53/EU

Annex 2 to EU-Type Examination
Obligations of the Applicant

Ref RED 2014/53/EU Article 10 - Obligations of manufacturers

1. When placing their radio equipment on the market, manufacturers shall ensure that it has been designed and manufactured in
accordance with the essential requirements set out in Article 3.

2. Manufacturers shall ensure that radio equipment shall be so constructed that it can be operated in at least one Member State without
infringing applicable requirements on the use of radio spectrum.

3. Manufacturers shall draw up the technical documentation referred to in Article 21 and carry out the relevant conformity assessment
procedure referred to in Article 17 or have it carried out. Where compliance of radio equipment with the applicable requirements has been
demonstrated by that conformity assessment procedure, manufacturers shall draw up an EU declaration of conformity and affix the CE
marking.

4. Manufacturers shall keep the technical documentation and the EU declaration of conformity for 10 years after the radio equipment has
been placed on the market.

5. Manufacturers shall ensure that procedures are in place for series production to remain in conformity with this Directive. Changes in
radio equipment design or characteristics and changes in the harmonised standards or in other technical specifications by reference to
which conformity of radio equipment is declared shall be adequately taken into account.

When deemed appropriate with regard to the risks presented by radio equipment, manufacturers shall, to protect the health and safety of
end-users, carry out sample testing of radio equipment made available on the market, investigate, and, if necessary, keep a register of
complaints, of non-conforming radio equipment and radio equipment recalls, and shall keep distributors informed of any such monitoring.

6. Manufacturers shall ensure that radio equipment which they have placed on the market bears a type, batch or serial number or other
element allowing its identification, or, where the size or nature of the radio equipment does not allow it, that the required information is
provided on the packaging, or in a document accompanying the radio equipment.

7. Manufacturers shall indicate on the radio equipment their name, registered trade name or registered trade mark and the postal address
at which they can be contacted or, where the size or nature of radio equipment does not allow it, on its packaging, or in a document
accompanying the radio equipment. The address shall indicate a single point at which the manufacturer can be contacted. The contact
details shall be in a language easily understood by end-users and market surveillance authorities.

8. Manufacturers shall ensure that the radio equipment is accompanied by instructions and safety information in a language which can be
easily understood by consumers and other end-users, as determined by the Member State concerned. Instructions shall include the
information required to use radio equipment in accordance with its intended use. Such information shall include, where applicable, a
description of accessories and components, including software, which allow the radio equipment to operate as intended. Such instructions
and safety information, as well as any labelling, shall be clear, understandable and intelligible.

The following information shall also be included in the case of radio equipment intentionally emitting radio waves:

(a) frequency band(s) in which the radio equipment operates;
(b) maximum radio-frequency power transmitted in the frequency band(s) in which the radio equipment operates.

9. Manufacturers shall ensure that each item of radio equipment is accompanied by a copy of the EU declaration of conformity or by a
simplified EU declaration of conformity. Where a simplified EU declaration of conformity is provided, it shall contain the exact internet
address where the full text of the EU declaration of conformity can be obtained.

10. In cases of restrictions on putting into service or of requirements for authorisation of use, information available on the packaging shall
allow the identification of the Member States or the geographical area within a Member State where restrictions on putting into service or
requirements for authorisation of use exist. Such information shall be completed in the instructions accompanying the radio equipment.
The Commission may adopt implementing acts specifying how to present that information. Those implementing acts shall be adopted in
accordance with the advisory procedure referred to in Article 45(2).

MiCOM Labs, 575 Boulder Court, Pleasanton, California 94566, USA
Tel: +1 (925) 462-0304, Fax: +1 (925) 462-0306, Web: www.micomlabs.com
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Notified Body EU-Type Examination Certificate

MICGM

BALU177-EU / 20 May 2021/ Rev A
for Radio Equipmet Directive (RED) 2014/53/EU

11. Manufacturers who consider or have reason to believe that radio equipment which they have placed on the market is not in conformity
with this Directive shall immediately take the corrective measures necessary to bring that radio equipment into conformity, to withdraw it or
recall it, if appropriate. Furthermore, where the radio equipment presents a risk, manufacturers shall immediately inform the competent
national authorities of the Member States in which they made the radio equipment available on the market to that effect, giving details, in
particular, of the noncompliance, of any corrective measures taken and of the results thereof.

12. Manufacturers shall, further to a reasoned request from a competent national authority, provide it with all the information and
documentation in paper or electronic form necessary to demonstrate the conformity of the radio equipment with this Directive, in a
language which can be easily understood by that authority. They shall cooperate with that authority, at its request, on any action taken to
eliminate the risks posed by radio equipment which they have placed on the market.

Ref RED 2014/53/EU Article 11 - Authorised representatives

1. A manufacturer may, by a written mandate, appoint an authorised representative.

The obligations laid down in Article 10(1) and the obligation to draw up technical documentation laid down in Article 10(3) shall not form
part of the authorised representative's mandate.

2. An authorised representative shall perform the tasks specified in the mandate received from the manufacturer. The mandate shall allow
the authorised representative to do at least the following:

(a) keep the EU declaration of conformity and the technical documentation at the disposal of national market surveillance authorities for 10
years after the radio equipment has been placed on the market;

(b) further to a reasoned request from a competent national authority, provide that authority with all the information and documentation
necessary to demonstrate the conformity of radio equipment;

(c) co-operate with the competent national authorities, at their request, on any action taken to eliminate the risks posed
Article 19 General principles of the CE marking
1.The CE marking shall be subject to the general principles set out in Article 30 of Regulation (EC) No 765/2008.

2.0n account of the nature of radio equipment, the height of the CE marking affixed to radio equipment may be lower than 5 mm, provided
that it remains visible and legible.

Article 20 Rules and conditions for affixing the CE marking and the identification number of the notified body

1.The CE marking shall be affixed visibly, legibly and indelibly to the radio equipment or to its data plate, unless that is not possible or not
warranted on account of the nature of radio equipment. The CE marking shall also be affixed visibly and legibly to the packaging.

2.The CE marking shall be affixed before the radio equipment is placed on the market.

3.Member States shall build upon existing mechanisms to ensure correct application of the regime governing the CE marking and shall
take appropriate action in the event of improper use of that marking.

MiCOM Labs, 575 Boulder Court, Pleasanton, California 94566, USA
Tel: +1 (925) 462-0304, Fax: +1 (925) 462-0306, Web: www.micomlabs.com
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Labs.

UK TYPE

EXAMINATION
CERTIFICATE

APPROVED BODY UK-TYPE EXAMINATION CERTIFICATE

BALU177-UK / 21 May 2021/ Rev A
UK Radio Equipment Regulations (S.l. 2017 No. 1206)
MiCOM Labs Inc., Approved Body Number 2280 declares, on the basis of the assessment of

the tests and the technical documentation provided by the applicant that the following
product complies with the essential requirements of the above noted Regulations.

Product Name:
SwitchBot Contact Sensor

Approval Holder Name:
Woan Technology (Shenzhen) Co., Ltd.
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Approved Body Number: 2280
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~ Approved Body UK-Type Examination Certificate
MIC{}M BALUL177-UK /21 May 2021 / Rev A

for UK Radio Equipment egulations (S.1. 2017 No. 1206)

Product Name:
SwitchBot Contact Sensor

Product Model Numbers: W1201500, W1201501, W1201502, W1201503, W1201504, W1201505
Brand Name: SwitchBot

Approval Holder: Woan Technology (Shenzhen) Co., Ltd., Room 101-116, Building B4, Yintian Industrial Zone, Xixiang Street,
Bao'an District, Shenzhen, Guangdong, 518102 , P.R.China

Product Manufacturer: Woan Technology (Shenzhen) Co., Ltd., Room 101-116, Building B4, Yintian Industrial Zone, Xixiang Street,
Bao'an District, Shenzhen, Guangdong, 518102 , P.R.China

Standards
Group Name
Section 6(1)(a) Health & Safety IEC 62368-1: 2014

EN 62368-1: 2014+A11: 2017
EN 62479: 2010

Section 6(1)(b) Electromagnetic Compatibility EN 301 489-1vV2.2.3
EN 301 489-17 V3.2.4
Section 6(2) Effective Use of Spectrum EN 300 328 v2.2.2

Doc - Certv2.1
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~ Approved Body UK-Type Examination Certificate
MIC{}M BALU177-UK /21 May 2021 / Rev A

for UK Radio Equipment Regulations (S.I. 2017 No. 1206)

Annex 1to UK-Type Examination

UK-Type examination on the essential requirements

Section 6
Section 6(1) - a) Health and Safety Assessed
Section 6(1) - b) Electromagnetic compatibility Assessed
Section 6(2) - Effective use of radio spectrum Assessed

Description of Apparatus

Company Name
Woan Technology (Shenzhen) Co., Ltd.

Certification No.
BALU177-UK

Issue Date / Rev
21 May 2021/ Rev A

Equipment Description
SwitchBot Contact Sensor

Hardware Version
V1.0

Firmware Version
V4.1.5

Emission Information

Frequency MHz o RF Power
Technology DEm.'SS'on
From To esignator Max Type Field Strength
Bluetooth LE 2402 2480 F1D 0.2dBm EIRP -

MiCOM Labs, 575 Boulder Court, Pleasanton, California 94566, USA
Tel: +1 (925) 462-0304, Fax: +1 (925) 462-0306, Web: www.micomlabs.com
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MICGM

Approved Body UK-Type Examination Certificate

Technical Construction File Details: (Documents Reviewed)

BALUL177-UK /21 May 2021 / Rev A
for UK Radio Equipment Rgulations (S.1. 2017 No. 1206)

Technical Report(s):

BL-SZ2140930-701
BL-SZ2140930-101

BL-SZ2140930-401

BL-SZ2140930-601

Section 6(1)(b) Electromagnetic Compatibility:

Supporting Documentation:

Section 6(1)(a) Health & Safety: Service Agreement

Agent Authorization

UK Application

UK Declaration of Conformity
Block Diagram

Section 6(2) Effective Use of Spectrum: BOM or Parts List

External Photographs
Internal Photographs
Label and its Location
Operational Description
PCB Layout
Schematics

Test Setup - UK

User Manual
Declaration of identity

UK Radio Equipment Regulations Risk Assessment

Scope

https://www.legislation.gov.uk/uksi/2017/1206/contents

https://www.legislation.gov.uk/uksi/2019/696/schedule/29

BALU177

MiCOM Labs, 575 Boulder Court, Pleasanton, California 94566, USA
Tel: +1 (925) 462-0304, Fax: +1 (925) 462-0306, Web: www.micomlabs.com
Page 4 of 4

This UK-Type Examination Certificate is given in respect of compliance of the noted Radio Equipment per Section 6 Essential Requirements of UK Radio
Equipment Regulations (S| 2017 No. 1206). The scope of the evaluation and this certificate relates only to those items identified in 'Annex 1 to UK-Type
Examination Certificate' for the specific product and Certificate number referenced above.

UK Type Examination was performed according to Module B: UK-type examination procedure per Schedule 3 of the Regulation on the essential
requirements in Section 6, for the specific product and Certificate Number referenced above.

This UK-Type Examination Certificate is based upon the review of the Technical Documentation and supporting evidence for the adequacy of the technical
design solution, it is only valid in conjunction with the attached Annexes. The scope of this statement relates to a single sample of the apparatus identified
above and of the submitted documents only.

The obligations of the following parties; Manufacturers, Importers, Distributors; are as defined in the UK Radio Equipment Regulations(SI 2017 / 1206) in
conjunction with amendments in UK Statutory Instruments 2019 No. 696 Schedule 29.

BALU177-UK
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https://www.legislation.gov.uk/uksi/2017/1206/contents
https://www.legislation.gov.uk/uksi/2019/696/schedule/29

ISSUED BY
Shenzhen BALUN Technology Co., Ltd. w

FOR

R I SwitchBot Contact Sensor
ISSUED TO

Woan Technology (Shenzhen) Co., Ltd.

Room 101-116, Building B4, Yintian Industrial Zone, Xixiang Street,

T E 7 T REPORT Bao'an District, Shenzhen, Guangdong, P.R. China, 518102

N

OHOC & SCHWARD

RCTelels@\ ol BlL-SZ2140930-601
SURNNET W SwitchBot Contact Sensor
\To[IMNET Il \\V/1201500 (refer section 2.4)
IERGENETGE SwitchBot
IS8 ELGEICM ETSI EN 300 328 V2.2.2 (2019-07)

Test Conclusion: BEES
IS @PEICH Apr. 27, 2021 ~ May 10, 2021
DEICHOBNICE May 18, 2021

NOTE: This test report of test results only related to testing samples, which can be duplicated completely for the legal use with the approval of
the applicant; it shall not be reproduced except in full, without the written approval of Shenzhen BALUN Technology Co., Ltd. Any objections
should be raised within thirty days from the date of issue. To validate the report, please contact us.

Block B, 1st FL,Baisha Science and Technology Park, Shahe Xi Road, Nanshan District, Shenzhen, Guangdong, P. R. China 518055
TEL: +86-755-66850100, FAX: +86-755-61824271

Email: gc@baluntek.com 1/ 51
www.baluntek.com
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@@1 Report No.: BL-SZ22140930-601

1

ADMINISTRATIVE DATA (GENERAL INFORMATION)

1.1 Identification of the Testing Laboratory

Company Name Shenzhen BALUN Technology Co., Ltd.

Block B, 1st FL, Baisha Science and Technology Park, Shahe Xi
Road, Nanshan District, Shenzhen, Guangdong Province, P. R. China
Phone Number +86 755 6685 0100

Address

1.2 Identification of the Responsible Testing Location

Test Location Shenzhen BALUN Technology Co., Ltd.
Address Block B, 1st FL, Baisha Science and Technology Park, Shahe Xi
Road, Nanshan District, Shenzhen, Guangdong Province, P. R. China
All measurement facilities used to collect the measurement data are
. located at Block B, FL 1, Baisha Science and Technology Park, Shahe
Description

Xi Road, Nanshan District, Shenzhen, Guangdong Province, P. R.
China 518055

1.3 Laboratory Condition

Ambient Temperature | 20°C to 35°C
Ambient Relative
Humidity

Ambient Pressure 98 kPa to 102 kPa

30% to 75%

1.4 Announce

(1)
(2)

©)
(4)

(®)

(6)

The test report reference to the report template version v1.1.

The test report is invalid if not marked with the signatures of the persons responsible for preparing and
approving the test report.

The test report is invalid if there is any evidence and/or falsification.

The results documented in this report apply only to the tested sample, under the conditions and modes of
operation as described herein.

This document may not be altered or revised in any way unless done so by BALUN and all revisions are duly
noted in the revisions section.

Content of the test report, in part or in full, cannot be used for publicity and/or promotional purposes without
prior written approval from the laboratory.

The laboratory is only responsible for the data released by the laboratory, except for the part provided by the
applicant.

4 /51



@@r’. Report No.: BL-SZ22140930-601

2 PRODUCT INFORMATION

2.1 Applicant Information

Applicant Woan Technology (Shenzhen) Co., Ltd.
Room 101-116, Building B4, Yintian Industrial Zone, Xixiang Street,
Bao'an District, Shenzhen, Guangdong, P.R. China, 518102

Address

2.2 Manufacturer Information

Manufacturer Woan Technology (Shenzhen) Co., Ltd.
Room 101-116, Building B4, Yintian Industrial Zone, Xixiang Street,
Bao'an District, Shenzhen, Guangdong, P.R. China, 518102

Address

2.3 Factory Information

Factory Woan Technology (Shenzhen) Co., Ltd.
Room 101-116, Building B4, Yintian Industrial Zone, Xixiang Street,
Bao'an District, Shenzhen, Guangdong, P.R. China, 518102

Address

2.4 General Description for Equipment under Test (EUT)

EUT Name SwitchBot Contact Sensor
Model Name Under Test | W1201500
Series Model Name W1201501, W1201502, W1201503, W1201504, W1201505

Description of Model

' . only differences are model names for trading purpose
name differentiation

Hardware Version V1.0
Software Version V4.1.5
Dimensions (Approx.) N/A
Weight (Approx.) N/A

5/ 51



@@r’. Report No.: BL-SZ2140930-601

2.5 Technical Information

EUT Type Stand-alone equipment
Network and Wireless
connectivity

The requirement for the following technical information of the EUT was tested in this report:

Bluetooth (BLE)

Modulation Technology | Bluetooth Low Energy: Wide band modulations other than FHSS
Modulation Type Bluetooth Low Energy: GFSK

Transfer Rate BLE: 1 Mbps

The frequency range used is 2402 MHz — 2480 MHz;

The frequency block is 2400 MHz to 2483.5 MHz.

Frequency Range

Number of channel Bluetooth Low Energy: 40 (at intervals of 2 MHz)

Tested Channel Bluetooth Low Energy: 0 (2402 MHz), 19 (2440 MHz), 39 (2480 MHz)
Nominal Channel

Bandwidth 1 Mz

Antenna Type Ceramic Antenna

-1.78 dBi (In test items related to antenna gain, the final results reflect

Ant Gai
ntenna &ain this figure. This value is provided by the applicant.)

Beamforming Gain N/A
Adapti -
apt_lve or non Adaptive
adaptive
LBT Based Yes (Load Based)
UL 23 RO ol Bluetooth Low Energy: 0.2 dBm
power
Receiver Category Bluetooth Low Energy: 2

6/ 51



@@ﬂ Report No.: BL-S72140930-601

2.6 Additional Instructions

Bluetooth Low Energy
EUT Software Settings:

X  Special software is used.

The software provided by client to enable the EUT under
transmission condition continuously at specific channel frequencies
individually.

Notebook Lenovo

CHO 2402 TX LEVEL is built-in set
GFSK CH19 2440 parameters and cannot be
CH39 2480 changed and selected.

Run Software

rogso sl B R 5 B B P RCC

File  View nRF8001 Setup Help

Mr. x 5 E
Resturax | Direct Test Mode UART interface
Il # 2.4 GHz s [ I
-
4 Front-End T.. A4 on [ Trogem ]
h TX carri... || Com port [m VI [Rnfrc:h list of com ports]
RX con... Hode
TX/RX c... ‘ i )
RX sens... @ Transmit ) Receive
4 Bluetooth Channel
P| ARFS00LC.. || g oo ® Swaep
Dispatcher
I Trace Trans... Channel 0 =
; Direct Test ...
nRF8002
| Payload model IPBBSQ .
Device Manager X | Payload length 37 bytes 5
Motherboards Packets received /A
|  nres1 Progra...
|i Bootloaders
Loe ' x

(c) Nordic Semiconductor ASA 2008-2013
U
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@@n Report No.: BL-SZ2140930-601

3 SUMMARY OF TEST RESULTS

The EUT has been tested according to ETSI EN 300 328 V2.2.2 (2019-07).

No. Identity Document Title

ETSI EN 300 328 | Wideband transmission systems; Data transmission equipment operating in

1
V2.2.2 (2019-07) the 2,4 GHz band; Harmonised Standard for access to radio spectrum

Test items and the results are as follows:
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Report No.: BL-SZ2140930-601

I;:(Z;T} St;r:?:rd Description C(E_ngf I Test Result Verdict Remark
Transmitter Parameters
5.1.1 4.31.2 RF output power Low/Middle/Hi ANNEX A.1 Pass -
4.3.2.2 gh
. Low/Middle/Hi
51.2 4.3.2.3 Power Spectral Density gh ANNEXA.2 Pass Note 4
51.3 4.31.3 | Duty Cycle, Tx- N/A ANNEX A.3 N/A Note 2,
4324 sequence, Tx-gap Note ’
Accumulated Transmit
Time, Frequency
51.4 4314 _ - ANNEX A4 Pass Note °
Occupation and
Hopping Sequence
515 4315 | Hopping Frequency - ANNEXAS5 | Pass | Note®
Separation
516 4.3.1.6 Medium Ultilization (MU) N/A ANNEX A6 N/A Note 2,
4.3.2.5 factor Note ”
51.7 jg;; Adaptivity N/A ANNEXA.7 N/A r:l(::e z
518 4.3.1.8 Occupl.ed Channel Low/High ANNEX A8 Pass 3
4.3.2.7 Bandwidth
4319 Transmitter unwanted
51.9 4328 emissions in the out-of- Low/High ANNEXA.9 Pass --
band domain
43110 Transmitter unwanted
5.1.10 4329 emissions in the Low/High ANNEX A.10 Pass --
spurious domain
Receiver Parameters
5.21 4232 Receiver categories -- -- - -
520 | 4311 | Recelverspurious LowHigh | ANNEXA.11 | Pass -
4.3.2.10 | emissions
4.3.1.12 . , .
5.2.3 43211 Receiver Blocking Low/High ANNEX A.12 Pass -
Other Parameters
4.3.1.13 . .
5.3.1 43219 Geo-location capability - - -- Note ©

non-adaptive mode.

Note *: This requirement does not apply to adaptive equipment unless operating in a non-adaptive mode.
Note 2 This test doesn’t apply for the EUT which has the RF Output power is less than 10 dBm e.i.r.p.
Note 3: This requirement does not apply to non-adaptive equipment or adaptive equipment operating in a

Note #: This requirement apply to the equipment is using wide band modulations other than FHSS.
Note 5: This requirement apply to the equipment is using FHSS.
Note 8: The function of Geo-location capability is declared by manufacture, for a more detailed description,
please refer to the manufacture declaration.
Note ”: These requirements apply to non-adaptive frequency hopping equipment or to adaptive frequency
hopping equipment operating in a non-adaptive mode.
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@@n Report No.: BL-SZ2140930-601

Description Modulation Type (BLE) ‘ Transfer Rate (BLE)
Transmitter Parameters
RF output power GFSK 1 Mbps
Power Spectral Density GFSK 1 Mbps
Duty Cycle, Tx-sequence, Tx-gap N/A N/A

Accumulated Transmit Time, Frequency
Occupation and Hopping Sequence
Hopping Frequency Separation -- --

Medium Utilization (MU) factor N/A N/A
Adaptivity N/A N/A
Occupied Channel Bandwidth GFSK 1 Mbps
Transmitter unwanted emissions in the out-of-band

) GFSK 1 Mbps
domain
Transmitter unwanted emissions in the spurious

. GFSK 1 Mbps
domain
Receiver Parameters
Receiver spurious emissions GFSK 1 Mbps
Receiver Blocking GFSK 1 Mbps

Other Parameters
Geo-location capability - -
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Report No.: BL-SZ2140930-601

2y

4 GENERAL TEST CONFIGURATIONS

4.1 Test Environments

During the measurement, the normal environmental conditions were within the listed ranges:

Relative Humidity

30% to 75%

Atmospheric Pressure

98 kPa to 102 kPa

NT (Normal Temperature) +22°C to +25°C
Temperature LT (Low Temperature) -10°C
HT (High Temperature) +60°C
Working Voltage of the EUT NV (Normal Voltage) 3V
4.2 Test Equipment List
Description Manufacturer Model Serial No. Cal. Date Cal. Due
Spectrum Analyzer ROHDE&SCHWARZ FSV-30 103118 2020.06.08 | 2021.06.07
Spectrum Analyzer KEYSIGHT N9020A MY56060183 | 2020.09.25 | 2021.09.24
Vector Signal Generator | ROHDE&SCHWARZ | SMBV100A 260592 2020.06.08 | 2021.06.07
Signal Generator ROHDE&SCHWARZ | SMB100A 177746 2020.06.08 | 2021.06.07
Switch Unit with OSP-

B157 ROHDE&SCHWARZ OSP120 101270 2020.06.08 | 2021.06.07
Bluetooth Signaling Unit | ROHDE&SCHWARZ | CMW270 100607 2020.06.08 | 2021.06.07
Bluetooth Signaling Unit | ROHDE&SCHWARZ | CMW500 142028 2020.06.08 | 2021.06.07
Bluetooh Signaling Unit | ROHDE&SCHWARZ CBT 101005 2020.06.08 | 2021.06.07

EMI Receiver KEYSIGHT N9038A MY53220118 | 2020.06.09 | 2021.06.08
Test Antenna-
SCHWARZBECK FMZB 1519 1519-037 2019.10.29 | 2021.10.28
Loop(9 kHz-30 MHz)
Test Antenna-
SCHWARZBECK VULB 9163 9163-624 2019.07.02 | 2021.07.01
Bi-Log(30 MHz-3 GHz)
Test Antenna- SCHWARZBECK BBHA | 912001917 | 2019.07.02 | 2021.07.01
Horn(1-18 GHz) 9120D
Test Antenna- A-INFO LB- J211060273 | 2021.01.05 | 2023.01.04
Horn (18-40 GHz) 180400KF
Anechoic Chamber RAINFORD Im*6m*6m N/A 2017.02.21 | 2022.02.20
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4.3 Test Software List

Description Manufacturer Software Version Serial No.
TS8997 EMC32 ROHDE&SCHWARZ V10.00.00 N/A

4.4 Measurement Uncertainty

The following measurement uncertainty levels have been estimated for tests performed on the EUT 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.

Measurement Value

Occupied Channel Bandwidth 4 %
RF output power, conducted +1.21 dB
Power Spectral Density, conducted +1.25dB
Unwanted Emissions, conducted +1.26 dB
All emissions, radiated +3.86 dB

Temperature 1 °C

Humidity 4 %
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4.5 Description of Test Setup
4.5.1 For Conducted Test

——Signal Generator

>Vector Signal Generator

——Display

g ———>8pectrum Analyzer

-OSP

i ‘
w I 3 —PC

EUT

(Diagram 1)
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4.5.2 For Radiated Test

Spectrum Analyzer Preamplifier

(Diagram 2)

Spectrum Analyzer

Preamplifier

(Diagram 3)
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4.5.3 For Receiver Blocking Test

Variable altenuator Performance
step size <1 dB Monitoring
fﬂ Device
Signalling Unit /-"'
or / T
Companion v [ =
Device —>_ATL Il . Splitter/ ‘_ Direct. Coupler
Combiner = * uut
> ’
Blocking Signal
Source
A
; Spectrum
. Analyzer
' Optional
(Diagram 4)
4.5.4 For Adaptivity Test
Spectrum
Analyzer
| Spiter/ Companion
uut Combiner Direct. Coupler Device
— - —‘l ATT,
Interference
Signal
Generator
Splitter/
Combiner
Unwanted
Signal
Generator
(Diagram 5)
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5 Test Type and Test Results

5.1 Transmitter Parameters

5.1.1 RF output power

5.1.1.1 Limit

The maximum RF output power shall be equal to or less than 20 dBm.
5.1.1.2 Test Setup

The section 4.5.1 (Diagram 1) test setup description was used for this test. The photo of test setup please refer to
ANNEX B.

5.1.1.3 Test Procedure
Reference to ETSI EN 300 328 V2.2.2 clause 5.4.2.2.
5.1.1.4 Test Result

Please refer to ANNEX A.1.
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5.1.2 Power Spectral Density

5.1.2.1 Limit
The maximum Power Spectral Density for non-FHSS equipment is 10 dBm per MHz.
5.1.2.2 Test Setup

The section 4.5.1 (Diagram 1) test setup description was used for this test. The photo of test setup please refer to
ANNEX B.

5.1.2.3 Test Procedure

Reference to ETSI EN 300 328 V2.2.2 clause 5.4.3.2.
5.1.2.4 Test Result

Please refer to ANNEX A.2.
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5.1.3 Duty Cycle, Tx-sequence, Tx-gap
5.1.3.1 Limit

The Duty Cycle shall be equal to or less than the maximum value declared by the manufacturer.

The Tx-sequence time shall be equal to or less than 10 ms.

The minimum Tx-gap time following a Tx-sequence shall be equal to the duration of that proceeding Txsequence
with @ minimum of 3,5 ms.

5.1.3.2 Test Setup

The section 4.5.1 (Diagram 1) test setup description was used for this test. The photo of test setup please refer to
ANNEX B.

5.1.3.3 Test Procedure
Reference to ETSI EN 300 328 VV2.2.2 clause 5.4.2.2.
5.1.3.4 Test Result

Please refer to ANNEX A.3.
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5.1.4 Accumulated Transmit Time, Frequency Occupation and Hopping Sequence

5.1.4.1 Limit

The Accumulated Transmit Time on any hopping frequency shall not be greater than 400 ms within any observation
period of 400 ms multiplied by the minimum number of hopping frequencies (N) that have to be used.

The hopping sequence(s) shall contain at least N hopping frequencies where N is 15 or 15 divided by the minimum
Hopping Frequency Separation in MHz, whichever is the greater.

In order for the equipment to comply with the Frequency Occupation requirement, it shall meet either of the
following two options:

Option 1: Each hopping frequency of the hopping sequence shall be occupied at least once within a period not
exceeding four times the product of the dwell time and the number of hopping frequencies in use.

Option 2: The occupation probability for each frequency shall be between ((1 / U) x 25 %) and 77 % where U is
the number of hopping frequencies in use.
5.1.4.2 Test Setup

The section 4.5.1 (Diagram 1) test setup description was used for this test. The photo of test setup please refer to
ANNEX B.

5.1.4.3 Test Procedure
Reference to ETSI EN 300 328 V2.2.2 clause 5.4.4.2.
5.1.4.4 Test Result

Please refer to ANNEX A.4.
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5.1.5 Hopping Frequency Separation
5.1.5.1 Limit

For adaptive frequency hopping systems, the minimum Hopping Frequency Separation shall be 100 kHz.
5.1.5.2 Test Setup

The section 4.5.1 (Diagram 1) test setup description was used for this test. The photo of test setup please refer to
ANNEX B.

5.1.5.3 Test Procedure

Reference to ETSI EN 300 328 V2.2.2 clause 5.4.5.2.
5.1.5.4 Test Result

Please refer to ANNEX A.5.
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5.1.6 Medium Utilization (MU) factor
5.1.6.1 Limit

The maximum Medium Utilization factor for non-adaptive equipment shall be 10 %.
5.1.6.2 Test Setup

The section 4.5.1 (Diagram 1) test setup description was used for this test. The photo of test setup please refer to
ANNEX B.

5.1.6.3 Test Procedure

Reference to ETSI EN 300 328 V2.2.2 clause 5.4.2.2.
5.1.6.4 Test Result

Please refer to ANNEX A.6.
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5.1.7 Adaptivity
5.1.7.1 Limit

Adaptive Frequency Hopping

Operational Mode

Requirement Non-LBT based Detect and
Avoid

LBT based Detect and Avoid

Minimum Clear Channel

NA 18 us (see Note '
Assessment (CCA) Time ( )
Maximum Channel Occupancy
i 40 ms 60 ms
(COT) Time

Minimum Idle Period 5% of COT 5% of COT

Extended CCA check NA NA
Short Control Signalling Maximum duty cycle of 10 ‘;A)Ov:]:[:in an observation period of

Transmissions

(see Note ?)

Note ': The CCA time used by the equipment shall be declared by the supplier.

Note 2 Adaptive equipment may or may not have Short Control Signalling Transmissions.

Note 3: The Idle Period is considered to be equal to the CCA or Extended CCA time defined in
clause 4.3.2.6.3.2.3, step 1 and step 2.

Note 4: The Idle Period in between transmissions is considered to be the CCA or the Extended CCA
check as there are no transmissions during this period.

Interference threshold level:

Maximum transmit power (PH) Threshold level (TL)
EIRP dBm (see notes 1 and 2)
20 -70 dBm / MHz

Note : TL =-70 dBm/MHz + 10 x log10 (100 mW / Pout)  (Pout in mW e.i.r.p.).

Note 2: transmitter the CCA threshold level (TL) shall be equal or lower than -70 dBm/MHz at the
input to the receiver (assuming a 0 dBi receive antenna).

Unwanted Signal parameters

: Unwanted signal Unwanted CW signal
Wanted signal mean power
: : frequency power (dBm)
from companion device
(MHz)
sufficient to maintain the link 2 395 0r2488,5 -35
(see Note?) (see Note ) (see Note 3?)

Note ': The highest frequency shall be used for testing operating channels within the range
2400 MHz to 2 442 MHz, while the lowest frequency shall be used for testing operating
channels within the range 2 442 MHz to 2 483.5 MHz. See clause 5.4.6.1.

Note 2: A typical value which can be used in most cases is -50 dBm/MHz.

Note 3: The level specified is the level in front of the UUT antenna. In case of conducted
measurements, this level has to be corrected by the actual antenna assembly gain.
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Adaptive equipment using modulations other than FHSS

Operational Mode
LBT based Detect and Avoid

Non-LBT Load Based
: Load Based :
Requirement based . Equipment
Frame Based Equipment :
Detect and Equibment (CCA usin (CCA not using any
Avoid e - of the mechanisms

'energy detect'
= ) referenced as Note?)

Minimum Clear Channel
NA 18 us (see Note ')| (see Note?) 18 us (see Note ')

Assessment (CCA) Time
Maximum Channel 40 ms 1 msto 10 ms (see Note ?) 13 ms
Occupancy (COT) Time
Minimum Idle Period | 5% of COT 5% of COT (see Note ?) NA
a random duration in
Extended CCA check NA NA (see Note?) | IN© range between
18 ys and at least
160 us
Short Control Signalling | Maximum duty cycle of 10 % within an observation period of 50 ms
Transmissions (see Note 3?)

Note ': The CCA time used by the equipment shall be declared by the supplier.

Note 2 Load Based Equipment may implement an LBT based spectrum sharing mechanism
based on the Clear Channel Assessment (CCA) mode using energy detect, as described in IEEE
802.11™-2012 [i.3] clause 9, clause 10, clause 16, clause 17, clause 19 and clause 20, or in
IEEE 802.15.4™-2011 [i.4], clause 4, clause 5 and clause 8

Note 3: Adaptive equipment may or may not have Short Control Signalling Transmissions.

Note #: The Idle Period is considered to be equal to the CCA or Extended CCA time defined in
clause 4.3.2.6.3.2.3, step 1 and step 2.

Note °: The Idle Period in between transmissions is considered to be the CCA or the Extended CCA
check as there are no transmissions during this period.

Interference threshold level:

Maximum transmit power (PH) Threshold level (TL)
EIRP dBm (see notes 1 and 2)
20 -70 dBm / MHz

Note 1: TL =-70 dBm/MHz + 10 % log10 (100 mW / Pout)  (Poutin mW e.i.r.p.).
Note 2: transmitter the CCA threshold level (TL) shall be equal or lower than -70 dBm/MHz at
the input to the receiver (assuming a 0 dBi receive antenna).
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Unwanted Signal parameters

, Unwanted signal Unwanted CW signal
Wanted signal mean power
: : frequency power (dBm)
from companion device
(MHz)
sufficient to maintain the link 2 395 or 2 488,5 -35
(see note 2) (see note 1) (see note 3)

Note ': The highest frequency shall be used for testing operating channels within the range
2400 MHz to 2 442 MHz, while the lowest frequency shall be used for testing operating
channels within the range 2 442 MHz to 2 483.5 MHz. See clause 5.4.6.1.

Note 2: A typical value which can be used in most cases is -50 dBm/MHz.

Note 3: The level specified is the level in front of the UUT antenna. In case of conducted
measurements, this level has to be corrected by the actual antenna assembly gain.

5.1.7.2 Test Setup

The section 4.5.1 (Diagram 1) test setup description was used for this test. The photo of test setup please refer to
ANNEX B.

5.1.7.3 Test Procedure

Reference to ETSI EN 300 328 V2.2.2 clause 5.4.6.2.

5.1.7.4 Test Result

Please refer to ANNEX A.7.
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5.1.8 Occupied Channel Bandwidth
5.1.8.1 Limit

The Occupied Channel Bandwidth for each hopping frequency shall fall completely within the band 2400 MHz to
2483.5 MHz.

In addition, for non-adaptive FHSS equipment with e.i.r.p. greater than 10 dBm, the Occupied Channel Bandwidth
for every occupied hopping frequency shall be equal to or less than 5 MHz..

In addition, for non-adaptive non-FHSS equipment with e.i.r.p. greater than 10 dBm, the Occupied Channel
Bandwidth shall be equal to or less than 20 MHz.

5.1.8.2 Test Setup

The section 4.5.1 (Diagram 1) test setup description was used for this test. The photo of test setup please refer to
ANNEX B.

5.1.8.3 Test Procedure

Reference to ETSI EN 300 328 VV2.2.2 clause 5.4.7.2.
5.1.8.4 Test Result

Please refer to ANNEX A.8.
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5.1.9 Transmitter unwanted emissions in the out-of-band domain

5.1.9.1 Limit

The transmitter unwanted emissions in the out-of-band domain but outside the allocated band, shall not exceed
the values provided by the mask in figure 1.

NOTE: Within the 2400 M Hz to 2483,5 MHz band, the Out-of-band emissions are fulfilled by compliance with the
Occupied Channel Bandwidth requirement in clause 4.3.1.8.

Spurious Domain Out Of Band Domain (O0B) Allocatod Band Out Of Band Domain (O0B) Spurious Domain

g -

- + + + i + + »
2400 MHz - 2BW 2 400 MHz - BW 2 400 MHz 2483,5MHz  24835MHz+ BW 24835 MHz + 2BW

A: -10 dBmMH:z e.irp.
B: -20 dBm/MH:z e.irp. BW= Occupied Channe! Bandwidth in MHz or 1 MHz whichever is greater

C: Spurious Domain limits

Figure 1: Transmit mask

5.1.9.2 Test Setup

The section 4.5.1 (Diagram 1) test setup description was used for this test. The photo of test setup please refer to
ANNEX B.

5.1.9.3 Test Procedure
Reference to ETSI EN 300 328 V2.2.2 clause 5.4.8.2.
5.1.9.4 Test Result

Please refer to ANNEX A.9.
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5.1.10 Transmitter unwanted emissions in the spurious domain

5.1.10.1  Limit

The transmitter unwanted emissions in the spurious domain shall not exceed the values in following tables:

Frequency range Maximum power (dBm) Bandwidth
30 MHz to 47 MHz -36 100 kHz
47 MHz to 74 MHz -54 100 kHz
74 MHz to 87.5 MHz -36 100 kHz
87.5 MHz to 118 MHz -54 100 kHz
118 MHz to 174 MHz -36 100 kHz
174 MHz to 230 MHz -54 100 kHz
230 MHz to 470 MHz -36 100 kHz
470 MHz to 694 MHz -54 100 kHz

694 MHz to 1 GHz -36 100 kHz
1 GHz to 12.75 GHz -30 1 MHz

5.1.10.2  Test Setup

The section 4.5.1 and 4.5.2 (Diagram 1, 2, 3) for test setup description. The photo of test setup please refer to
ANNEX B.

5.1.10.3  Test Procedure

Reference to ETSI EN 300 328 V2.2.2 clause 5.4.9.2.
5.1.10.4  Test Result

Please refer to ANNEX A.10.
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5.2 Receiver Parameters

5.2.1 Receiver categories

There have three different receiver categories for which different receiver requirements and/or corresponding limits
apply.

Receiver Category
Receiver Category Definition
Adaptive equipment with a maximum RF output power greater than 10
dBm e.i.r.p.

Category 1

Non-adaptive equipment with a Medium Utilization (MU) factor greater
Category 2 than 1 % and less than or equal to 10 % or adaptive equipment and non-
adaptive with a maximum RF output power of 10 dBm e.i.r.p.

Non-adaptive equipment with a maximum Medium Utilization (MU) factor
Category 3 of 1 % or adaptive equipment and non-adaptive with a maximum RF
output power of 0 dBm e.i.r.p.
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5.2.2 Receiver Spurious Emissions

5.2.2.1 Limit
Receiver spurious emissions are emissions at any frequency when the equipment is in receive mode.

The spurious emissions of the transmitter shall not exceed the values in following tables for the EUT in this report.

Frequency range Maximum power (dBm) Bandwidth
30 MHz to 1 GHz -57 100 KHz
1 GHz to 12.75 GHz -47 1 MHz

5.2.2.2 Test Setup

The section 4.5.1 (Diagram 1) for test setup description. The photo of test setup please refer to ANNEX B.
5.2.2.3 Test Procedure

Reference to ETSI EN 300 328 V2.2.2 clause 5.4.10.2.

5.2.2.4 Test Result

Please refer to ANNEX A.11.
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5.2.3 Receiver Blocking
5.2.3.1 Limit

While maintaining the minimum performance criteria as defined in clause 4.3.1.12.3, the blocking levels at specified
frequency offsets shall be equal to or greater than the limits defined for the applicable receiver category provided

in next table.

Receiver Category 1 equipment

Report No.: BL-SZ2140930-601

Wanted signal fi Blocki ignal
ante S|gr?a mea.n power from Blocking signal ocking signa Type of blocking
companion device (dBm) power (dBm) :
frequency(MHz) signal
(see notes 1 and 4) (see note 4)
(-133 dBm + 10 % log10(OCBW)) 2380 -34 CW
-68 dBm which is |
or m whichever is less 2504 34 Ccw
(see note 2)
2300 -34 Cw
139 dBm + 10 x log1o(OCBW 2330 i oW
- X
( iy d”; y hogm( n ) 2 360 34 cw
or - m whichever is less
2524 -34 Cw
(see note 3)
2 584 -34 Ccw
2 674 -34 Ccw

Note 2:

Note 3:

Note 4:

Note ': OCBW is in Hz.

In case of radiated measurements using a companion device and the level of the wanted signal
from the companion device cannot be determined, a relative test may be performed using a
wanted signal up to Pmin + 26 dB where Pmin is the minimum level of wanted signal required to
meet the minimum performance criteria as defined in clause 4.3.1.12.3 in the absence of any
blocking signal. Pmin is the minimum level of wanted signal (in dBm) required to meet the
minimum performance criteria as defined in clause 4.3.1.12.3 in the absence of any blocking
signal.

In case of radiated measurements using a companion device and the level of the wanted signal
from the companion device cannot be determined, a relative test may be performed using a
wanted signal up to Pmin + 20 dB where Pmin is the minimum level of wanted signal required to
meet the minimum performance criteria as defined in clause 4.3.1.12.3 in the absence of any
blocking signal.

The level specified is the level at the UUT receiver input assuming a 0 dBi antenna assembly
gain. In case of conducted measurements, this level has to be corrected for the (in-band)
antenna assembly gain (G). In case of radiated measurements, this level is equivalent to a
power flux density (PFD) in front of the UUT antenna with the UUT being configured/positioned
as recorded in clause 5.4.3.2.2.

30 / 51




:@@1 .: BL-522140930-601

Receiver Category 2 equipment

Wanted signal mean power from _ : Blocking signal :
. : Blocking signal Type of blocking
companion device (dBm) T power (dBm) sianal
(see notes 1 and 3) g . (see note 3) E
139 dBm + 10 % | OCBW) + 10 2 380 . oW
¢ m 0g1o(OCBW) 2 504 34 cw
dB) or (-74 dBm + 10 dB) whichever
: 2300 -34 Ccw
is less (see note 2)
2584 -34 CW

NOTE ': OCBW is in Hz.

NOTE 2 In case of radiated measurements using a companion device and the level of the wanted
signal from the companion device cannot be determined, a relative test may be performed
using a wanted signal up to Pmin + 26 dB where Pmin is the minimum level of wanted signal
required to meet the minimum performance criteria as defined in clause 4.3.1.12.3 in the
absence of any blocking signal.

NOTE 3: The level specified is the level at the UUT receiver input assuming a 0 dBi antenna assembly
gain. In case of conducted measurements, this level has to be corrected for the (in-band)
antenna assembly gain (G). In case of radiated measurements, this level is equivalent to a
power flux density (PFD) in front of the UUT antenna with the UUT being
configured/positioned as recorded in clause 5.4.3.2.2.

Receiver Category 3 equipment

Wanted signal mean power from . : Blocking signal :
. : Blocking signal Type of blocking
companion device (dBm) frequency(MHz) power (dBm) sianal
(see notes 1 and 3) g v (see note 2) ?
2 380 -34 Ccw

(-139 dBm + 10 x log1o(OCBW) + 20

_ 2 504 -34 CW
dB) or (-74 dBm + 20 dB) whichever
, 2 300 -34 CW
is less (see note 2)
2584 -34 CW

NOTE ': OCBW is in Hz.

NOTE 2 In case of radiated measurements using a companion device and the level of the wanted
signal from the companion device cannot be determined, a relative test may be performed
using a wanted signal up to Pmin + 30 dB where Pmin is the minimum level of wanted signal
required to meet the minimum performance criteria as defined in clause 4.3.1.12.3 in the
absence of any blocking signal.

NOTE 3: The level specified is the level at the UUT receiver input assuming a 0 dBi antenna assembly
gain. In case of conducted measurements, this level has to be corrected for the (in-band)
antenna assembly gain (G). In case of radiated measurements, this level is equivalent to a
power flux density (PFD) in front of the UUT antenna with the UUT being
configured/positioned as recorded in clause 5.4.3.2.2.
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Categorization

Receiver -
Definition
category
1 Adaptive equipment with a maximum RF output power greater than 10 dBm e.i.r.p. shall

be considered as receiver category 1 equipment.

Non-adaptive equipment with a Medium Utilization (MU) factor greater than 1 % and less
2 than or equal to 10 % or adaptive equipment with a maximum RF output power of 10
dBm e.i.r.p. shall be considered as receiver category 2 equipment.

Non-adaptive equipment with a maximum Medium Utilization (MU) factor of 1 % or

3 adaptive equipment with a maximum RF output power of 0 dBm e.i.r.p. shall be
considered as receiver category 3 equipment

5.2.3.2 Test Setup

See the section 4.5.3 (Diagram 4) for test setup description. The photo of test setup please refer to ANNEX B.
5.2.3.3 Test Procedure

Reference to ETSI EN 300 328 V2.2.2 clause 5.4.11.2.

5.2.3.4 Test Result

Please refer to ANNEX A.12.
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5.3 Other Parameters

5.3.1 Geo-location capability
5.3.1.1 Requirements

The geographical location determined by the equipment as defined in following section (5.3.1.2) shall not be
accessible to the user.

5.3.1.2 Definition

Geo-location capability is a feature of the equipment to determine its geographical location with the purpose to
configure itself according to the regulatory requirements applicable at the geographical location where it operates.

The geo-location capability may be present in the equipment or in an external device (temporary) associated with
the equipment operating at the same geographical location during the initial power up of the equipment. The
geographical location may also be available in equipment already installed and operating at the same geographical
location.

5.3.1.3 Test Result

Please refer to section 3.
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ANNEX A TEST RESULT

A.1 RF output power

Test Data
Note: EIRP Power = Conducted Power + Antenna Gain
Modulation Mode GFSK(BLE)
Limit 20 dBm
Test Result
Test Method Test Conditions Transmitter Power Level (dBm)
Low Channel Middle Channel High Channel
Voltage | Temperature
[] Radiated EIRP EIRP EIRP
aciate NT 1.2 0.3 0.1
Xl Conducted
NV LT -1.6 -0.6 0.2
HT -1.2 -0.4 -0.1
Test Verdict Pass
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Burst RMS | Start Time | Stop Time Tx_on Tx_off
Power
dBm ms ms ms ms
-1.2 0.000 0.395 0.395 0.230
-1.2 0.625 1.020 0.395 0.230
-1.2 1.250 1.645 0.395 0.230
-1.2 1.875 2.270 0.395 0.230
-1.2 2.500 2.895 0.395 0.230
-1.2 3.125 3.520 0.395 0.230
-1.2 3.750 4.145 0.395 0.230
-1.2 4.375 4.770 0.395 0.230
-1.2 5.000 5.395 0.395 0.230
-1.2 5.625 6.020 0.395 0.230
-1.2 6.250 6.645 0.395 0.230
-1.2 6.875 7.270 0.395 0.230
-1.2 7.500 7.895 0.395 0.230
-1.2 8.125 8.520 0.395 0.230
-1.2 8.750 9.145 0.395 0.230
-1.2 9.375 9.770 0.395 0.230
-1.2 10.000 10.395 0.395 0.230
-1.2 10.625 11.020 0.395 0.230
-1.2 11.250 11.645 0.395 0.230
-1.2 11.875 12.270 0.395 0.230
-1.2 12.500 12.895 0.395 0.230
-1.2 13.125 13.520 0.395 0.230
-1.2 13.750 14.145 0.395 0.230
-1.2 14.375 14.770 0.395 0.230
-1.2 15.000 15.395 0.395 0.230
-1.2 15.625 16.020 0.395 0.230
-1.2 16.250 16.645 0.395 0.230
-1.2 16.875 17.270 0.395 0.230
-1.2 17.500 17.895 0.395 0.230
-1.2 18.125 18.520 0.395 0.230
-1.2 18.750 19.145 0.395 0.230
-1.2 19.375 19.770 0.395 0.230
-1.2 20.000 20.395 0.395 0.230
-1.2 20.625 21.020 0.395 0.230
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Burst RMS | Start Time | Stop Time Tx_on Tx_off
Power

dBm ms ms ms ms
-0.4 0.000 0.395 0.395 0.230
-0.3 0.625 1.020 0.395 0.230
-0.3 1.250 1.645 0.395 0.230
-0.3 1.875 2.270 0.395 0.230
-04 2.500 2.895 0.395 0.230
-0.4 3.125 3.520 0.395 0.230
-0.4 3.750 4.145 0.395 0.230
-0.4 4.375 4.770 0.395 0.230
-0.4 5.000 5.395 0.395 0.230
-0.4 5.625 6.020 0.395 0.230
-0.4 6.250 6.645 0.395 0.230
-0.3 6.875 7.270 0.395 0.230
-0.3 7.500 7.895 0.395 0.230
-0.4 8.125 8.520 0.395 0.230
-0.4 8.750 9.145 0.395 0.230
-0.4 9.375 9.770 0.395 0.230
-0.4 10.000 10.395 0.395 0.230
-04 10.625 11.020 0.395 0.230
-0.4 11.250 11.645 0.395 0.230
-0.4 11.875 12.270 0.395 0.230
-0.4 12.500 12.895 0.395 0.230
-0.4 13.125 13.520 0.395 0.230
-0.4 13.750 14.145 0.395 0.230
-0.4 14.375 14.770 0.395 0.230
-0.3 15.000 15.395 0.395 0.230
-0.4 15.625 16.020 0.395 0.230
-04 16.250 16.645 0.395 0.230
-0.4 16.875 17.270 0.395 0.230
-0.4 17.500 17.895 0.395 0.230
-0.3 18.125 18.520 0.395 0.230
-0.3 18.750 19.145 0.395 0.230
-0.3 19.375 19.770 0.395 0.230
-0.4 20.000 20.395 0.395 0.230
-0.3 20.625 21.020 0.395 0.230
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Burst RMS | Start Time | Stop Time Tx_on Tx_off
Power
dBm ms ms ms ms
0.1 0.000 0.395 0.395 0.230
0.1 0.625 1.020 0.395 0.230
0.2 1.250 1.645 0.395 0.230
0.2 1.875 2.270 0.395 0.230
0.2 2.500 2.895 0.395 0.230
0.1 3.125 3.520 0.395 0.230
0.1 3.750 4.145 0.395 0.230
0.1 4.375 4.770 0.395 0.230
0.2 5.000 5.395 0.395 0.230
0.2 5.625 6.020 0.395 0.230
0.2 6.250 6.645 0.395 0.230
0.2 6.875 7.270 0.395 0.230
0.2 7.500 7.895 0.395 0.230
0.2 8.125 8.520 0.395 0.230
0.2 8.750 9.145 0.395 0.230
0.2 9.375 9.770 0.395 0.230
0.1 10.000 10.395 0.395 0.230
0.1 10.625 11.020 0.395 0.230
0.1 11.250 11.645 0.395 0.230
0.1 11.875 12.270 0.395 0.230
0.2 12.500 12.895 0.395 0.230
0.2 13.125 13.520 0.395 0.230
0.2 13.750 14.145 0.395 0.230
0.2 14.375 14.770 0.395 0.230
0.2 15.000 15.395 0.395 0.230
0.1 15.625 16.020 0.395 0.230
0.1 16.250 16.645 0.395 0.230
0.1 16.875 17.270 0.395 0.230
0.2 17.500 17.895 0.395 0.230
0.2 18.125 18.519 0.394 0.231
0.2 18.750 19.144 0.394 0.231
0.1 19.375 19.770 0.395 0.230
0.1 20.000 20.395 0.395 0.230
0.1 20.625 21.020 0.395 0.229
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A.2 Power spectral density

Measuring Parameter

Report No.: BL-SZ2140930-601

Frequency Range

RBW (MHz) 10 kHz
VBW (MHz) 30 kHz
Sweep points 8351
2400 MHz to 2483.5 MHz
Detector mode RMS
Trace mode Max Hold
Sweep time Auto
Test Data
Note: The Power density is ERIP Power density, which is contain antenna gain.
Modulation Mode GFSK (BLE)
Limit 10 dBm/MHz
Test Result
Test Method Test Conditions Power density (dBm/MHz)
Low Channel Middle Channel High Channel
[] Radiated Temperature | Voltage Power Power Power
X] Conducted Spectral density Spectral density Spectral density
NT NV -1.3 -0.4 0.0
Test Verdict Pass
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A.3 Duty Cycle, Tx-sequence, Tx-gap

Note ': The maximum value of Duty Cycle declared by the supplier.
Test Data

Note 2: Not applicable.

A.4 Accumulated Transmit Time, Frequency Occupation and Hopping Sequence

Note: Not applicable.

A.5 Hopping Frequency Separation

Note: Not applicable.

A.6 Medium Utilization (MU) factor

Note: Not applicable.

A.7 Adaptivity

Note: Not applicable.
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A.8 Occupied Channel Bandwidth

Measuring Parameter

Centre Frequency The centre frequency of the channel under test
RBW ~ 1 % of the span without going below 1 %
VBW 3 X RBW
Span 2 X Nominal Channel Bandwidth
Detector mode RMS
Trace mode Max Hold
Sweep time Auto
[ ] Radiated
Test Method 5 Conducted

Test Data
» Occupied
Test Conditions DUT Channel Centre Lower Band Upper Band
Test Channel Limit
Frequency Frequency ) Edge Edge
Temper Mode Bandwidth (MHz)
Voltage (MHz) (MHz) (MHz) (MHz)
ature (MHz)
Within
2402 2401.975878 1.046619 2401.452568 | 2402.499188 The Band
GFSK 2400
NT NV
(BLE) MHz to
2483.5
2480 2479.974753 1.051369 2479.449069 | 2480.500438
MHz
Test Verdict Pass
Test Plots

2.401453 | G 2. 402499 Gliz 2480500 Gllz
-23 w24 dBm 22 dBm

-201 20t

-30T
-30T

Level in dBm
Level in dBm

-40
-40

-50T

+ + + + + + 1 + + + + + + + 1
2401 24015 2402 2402.5 2403 2479 2479.5 2480 24805 2481
Frequency in MHz

Frequency in MHz
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A.9 Transmitter unwanted emissions in the out-of-band domain

Test Data

[ ] Radiated
X Conducted

NT

NV

GFSK (BLE)

2402

-51.9

-10,-20

2480

-59.1

-10,-20

Test Verdict

Pass

Test Plots

GFSK (BLE): Low frequency (Part 1)

GFSK (BLE): Low frequency (Part 2)

Frequency in MHz

. -
o
3
£ -40
3
3 us
50
4
0 %
65
2397.907 23085 2399 23095

2400

GFSK (BLE): High frequency (Part 1)

Level in dBm

x

24835

2484 24845

Frequency in MHz

2485

2485.593

GFSK (BLE): High frequency (Part 2)

Level in dBm

x

2397.897

2398.5 2399

Frequency in MHz

2399.5

2400

Level in dBm

24835

2484 24845

Frequency in MHz

2485

2485.603
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A.10 Transmitter Spurious Emissions

Note: The Frequency band was pre-scanned, the harmonic and other spurious which worst frequency are
recorded in the report.

Measuring Parameter

Frequency Range

RBW (MHz) 100 kHz
VBW (MHz) 300 kHz

30 MHz to 1 000 MHz Sweep points 19400
Detector mode Peak
Trace mode Max Hold
RBW (MHz) 1 MHz
VBW (MHz) 3 MHz

1 GHz to 12,75 GHz Sweep points 23500

Detector mode Peak
Trace mode Max Hold
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Conducted Test Data

GFSK (BLE) Low Frequency

Level in dBm

0.03 2 4 6 8 10 12.75
Frequency in GHz

GFSK (BLE) High Frequency

Level in dBm

0.03 2 4 6 8 10 12.75
Frequency in GHz
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Cabinet Radiated Test Data

RSE (SRD)_EN 300328_EN300328 TX_30M-12.75GHz

10-
0.0-
M4
_10_
_20_
M3
_30_
-40- M5 M6
T -504
g L
Ta’ 0 M2
- M1
_70,
-80-|
-90-|
LOE+2-} : T T i
30 100 1000 10000 12750
Frequency (MHz)
Frequency Result Factor (dB) | PK Limit Over Limit Table (0) | ANT EUT Verdict
(MHz) (dBm) (dBm) (dB)
798.968 -70.21 1.45 -36.0 -34.21 123.00 Horizontal Horizontal Pass
1392.200 -64.27 -4.37 -30.0 -34.27 360.00 Horizontal Horizontal Pass
2402.000 -28.39 -1.45 -30.0 1.61 217.00 Horizontal Horizontal N/A
2456.200 -9.26 -2.05 -30.0 20.74 45.00 Horizontal Horizontal N/A
6981.800 -48.01 13.85 -30.0 -18.01 342.00 Horizontal Horizontal Pass
11503.974 -46.96 17.74 -30.0 -16.96 46.00 Horizontal Horizontal Pass
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RSE (SRD)_EN 300328_EN300328 TX_30M-12.75GHz

10-
0.0-
M3
_10_
M4
-20-|
-30- 4
-40-|
s M6
T -504
g L
= M2
i 60
- M1
_70,
-80-|
90~
LOE+2-} ; T T i
30 100 1000 10000 12750
Frequency (MHz)
Frequency Result Factor (dB) | PK Limit Over Limit Table (0) | ANT EUT Verdict
(MHz) (dBm) (dBm) (dB)
889.760 -68.74 2.76 -36.0 -32.74 286.00 Vertical Horizontal Pass
1415.800 -64.23 -4.72 -30.0 -34.23 45.00 Vertical Horizontal Pass
2406.300 -12.96 -1.49 -30.0 17.04 280.00 Vertical Horizontal N/A
2474.000 -18.48 -1.80 -30.0 11.52 0.00 Vertical Horizontal N/A
6792.400 -48.64 12.32 -30.0 -18.64 355.00 Vertical Horizontal Pass
11615.237 -46.70 17.71 -30.0 -16.70 15.00 Vertical Horizontal Pass
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A.11 Receiver Spurious Emissions

Note ': The test method choose the conducted method. Which power in a specified load (conducted spurious
emissions) and their effective radiated power when radiated by the cabinet or structure of the equipment (cabinet
radiation).

Note 2: The Frequency band was pre-scanned, the harmonic and other spurious which worst frequency are
recorded in the report.

Measuring Parameter

Frequency Range

RBW (MHz) 100 kHz
VBW (MHz) 300 kHz

30 MHz to 1 000 MHz Sweep points 19400
Detector mode Peak
Trace mode Max Hold
RBW (MHz) 1 MHz
VBW (MHz) 3 MHz

1 GHz to 12,75 GHz Sweep points 23500

Detector mode Peak
Trace mode Max Hold
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Conducted Test Data

GFSK (BLE) Low Frequency

Level in dBm

——

0.03 2 4 6 8 10 12.75
Frequency in GHz

GFSK (BLE) High Frequency

Level in dBm

0.03 2 4 6 8 10 12.75
Frequency in GHz
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Cabinet Radiated Test Data

RSE (SRD)_EN 300328 EN300328 RX_30M-12.75GHz
.10_

-20-|

-30-|

40|

50 T
M3 .
_?E' 60+ M2 h V4
L M1
.80,
_90_
LOE+2-} ! ! ! |
30 100 1000 10000 12750
Frequency (MHz)
Frequency Result Factor PK Limit Over Limit | Table (o) ANT EUT Verdict
(MHz) (dBm) (dB) (dBm) (dB)
836.652 -74.36 1.42 -57.0 -17.36 266.00 Horizontal | Horizontal | Pass
1402.900 -64.82 -4.11 -47.0 -17.82 291.00 Horizontal | Horizontal | Pass
2925.800 -60.42 0.96 -47.0 -13.42 93.00 Horizontal | Horizontal | Pass
3654.000 -65.96 -3.91 -47.0 -18.96 262.00 Horizontal | Horizontal | Pass
6973.800 -56.21 6.04 -47.0 -9.21 198.00 Horizontal | Horizontal | Pass
9289.075 -54.40 9.83 -47.0 -7.40 306.00 Horizontal | Horizontal | Pass

48 / 51



@@n Report No.: BL-SZ2140930-601

RSE (SRD)_EN 300328 EN300328 RX_30M-12.75GHz
.10_

-20-|

-30-|

40|

-50- M5 M6
M3
E 60 M4
3 M2
s )
3 M1
.70_
.80,
=00 -
-LOE+2-; ; . . ]
30 100 1000 10000 12750

Frequency (MHz)

Frequency Result Factor PK Limit Over Limit | Table (o) ANT EUT Verdict
(MHz) (dBm) (dB) (dBm) (dB)

901.739 -73.05 3.20 -57.0 -16.05 301.00 Vertical Horizontal | Pass
1247.000 -65.26 -5.60 -47.0 -18.26 296.00 Vertical Horizontal | Pass
2787.300 -60.76 -0.24 -47.0 -13.76 245.00 Vertical Horizontal | Pass
3837.800 -65.51 -1.98 -47.0 -18.51 267.00 Vertical Horizontal | Pass
6985.400 -55.89 6.02 -47.0 -8.89 281.00 Vertical Horizontal | Pass
9216.912 -55.40 9.24 -47.0 -8.40 193.00 Vertical Horizontal | Pass
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A.12 Receiver Blocking

For Bluetooth Low Energy

Note': The combination of the smallest channel bandwidth and the lowest data rate was reported.

Note?: Blocking signal levels specified are levels in front of the UUT antenna. In case of conducted measurements,
the levels corrected by the actual antenna assembly gain.

Test Data

Receiver Category 2 equipment

139 dBm + 10 x | BW 2 380 -34 0.13% | 0.13%
) f(?:Bm+ 704xd;g10(?§d5)+ 2504 A 020% | 915% | 40w | P
- +
Jor (-74 dBm ) 2300 -34 0.13% | 020% |="-7°| "%
whichever is less
2584 -34 0.13% | 0.13%

Test Plot (PER)
Note: All the configuration were tested, but only the worst PER Plot were reported in this report.
For Bluetooth Low Energy

Low Channel High Channel

Packets received 1497 Packets received 1497
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ANNEX B TEST SETUP PHOTOS

Please refer the document “BL-SZ2140930-AR.pdf”.

ANNEX C EUT EXTERNAL PHOTOS

Please refer the document “BL-SZ2140930-AW.pdf”.

ANNEX D EUT INTERNAL PHOTOS

Please refer the document “BL-SZ2140930-Al.pdf".

ANNEX E INFORMATIVE

Application form for testing please refer to the document “BL-SZ2140930-AM.pdf”.

--END OF REPORT--
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1 GENERAL INFORMATION

1.1 Identification of the Testing Laboratory

Company Name Shenzhen BALUN Technology Co., Ltd.
Block B, 1st FL, Baisha Science and Technology Park, Shahe Xi
Address Road, Nanshan District, Shenzhen, Guangdong Province, P. R.
China.
Phone Number +86 755 6685 0100
Fax Number +86 755 6182 4271

1.2 Identification of the Responsible Testing Location

Test Location Shenzhen BALUN Technology Co., Ltd.
Block B, 1st FL, Baisha Science and Technology Park, Shahe Xi
Address Road, Nanshan District, Shenzhen, Guangdong Province, P. R.
China.

All measurement facilities used to collect the measurement data are
located at Block B, FL 1, Baisha Science and Technology Park, Shahe
Xi Road, Nanshan District, Shenzhen, Guangdong Province, P. R.
China 518055

Description

1.3 Test Environment Condition

Ambient Temperature 21°C to 23°C
Ambient Relative
Humidity

Ambient Pressure 100 KPa to 102 KPa

40% to 50%

1.4 Announce

(1) The test report reference to the report template version v2.0.

(2) The test report is invalid if not marked with the signatures of the persons responsible for preparing and
approving the test report.

(3) The test report is invalid if there is any evidence and/or falsification.

(4) The results documented in this report apply only to the tested sample, under the conditions and modes of
operation as described herein.

(5) This document may not be altered or revised in any way unless done so by BALUN and all revisions are duly
noted in the revisions section.

(6) Content of the test report, in part or in full, cannot be used for publicity and/or promotional purposes without
prior written approval from the laboratory.

(7) The laboratory is only responsible for the data released by the laboratory, except for the part provided by the
applicant.
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2 PRODUCT INFORMATION

2.1 Applicant Information

Applicant Woan Technology (Shenzhen) Co., Ltd.
Address Room 101-116, Building B4, Yintian Industrial Zone, Xixiang Street,
Bao'an District, Shenzhen, Guangdong, P.R. China, 518102

2.2 Manufacturer Information

Manufacturer Woan Technology (Shenzhen) Co., Ltd.
Address Room 101-116, Building B4, Yintian Industrial Zone, Xixiang Street,
Bao'an District, Shenzhen, Guangdong, P.R. China, 518102

2.3 Factory Information

Factory Woan Technology (Shenzhen) Co., Ltd.
Room 101-116, Building B4, Yintian Industrial Zone, Xixiang Street,
Bao'an District, Shenzhen, Guangdong, P.R. China, 518102

Address

2.4 General Description for Equipment under Test (EUT)

EUT Name SwitchBot Contact Sensor
Model Name Under Test | W1201500
Series Model Name W1201501, W1201502, W1201503, W1201504, W1201505

Description of Model

only differences are model names for trading purpose
name differentiation y g purp

Hardware Version V1.0
Software Version V4.1.5
Dimensions (Approx.) N/A
Weight (Approx.) N/A

2.5 Ancillary Equipment

Note: Not applicable.
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2.6 Technical Information

Network and Wireless

. Bluetooth (BLE)
connectivity

The requirement for the following technical information of the EUT was tested in this report:

Operating Mode Bluetooth (BLE)

Frequency Range 2400 MHz ~ 2483.5 MHz

Antenna Type Ceramic Antenna

Exposure Category General Population/Uncontrolled Exposure
EUT Stage Portable Device
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3 STANDARD INFORMATION

3.1 Test Standard

No. Identity Document Title
Assesment of the compliance of low-power electronic and
1 EN 62479:2010 | electrical equipment with the basic restrictions related to human
exposure to electromagnetic fields (10 MHz to 300 GHz)
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4 DEVICE CATEGORY AND LEVELS LIMITS

Systems operating under the provisions of this section shall be operated in a manner that ensures that the public
is not exposed to radio frequency energy levels in excess of the following limits.

For frequency range 10 MHz to 10 GHz

The basic restriction at frequencies between 10 MHz and 100 GHz is on localized SAR in the head. Any device
with output power below 20 mW cannot produce an exposure exceeding this restriction under the most
pessimistic exposure conditions. The basic restriction is 2 W/kg so any unit which supplies less than 20 mW
(=2/100W) from its antenna port, averaged over 6 minutes, will meet the basic restriction.

For frequency range 10 GHz to 300 GHz

The most conservative assumption is that all the transmitted power is absorbed within the specified area,
therefore any device which supplies less than 20 mW will meet the basic restriction. The average time is equal to
68/f-1.05 minutes (where f is in GHz) In the frequency range 10 GHz to 300 GHz, the basic restriction is 10 Wm-
2 averaged over any 20 cm2 of exposed area with a spatial maximum of 200 Wm-2 averaged over 1 cm2

Criteria A: All electromagnetic fields

If the average power emitted by apparatus operating in the frequency range 10 MHz — 300GHz is less that or
equal to 20 mW and the transmitting peak power is less than 20W then the apparatus is deemed to comply with
the basic restrictions without testing. Averaging time is 6 minutes in the frequency range 10 MHz to 10 GHz. The
average time is equal to 68/f-1.05 minutes (where f is in GHz) in the frequency range 10 GHz to 300 GHz.

If the total supply power or the input power to the circuitry producing the greatest emissions in the device is less
than or equal to 20 mW then it is assumed that the emitted power is less than 20 mW.

Criteria B: Pulse modulated electromagnetic fields with pulse duration less than 30 microseconds

For pulses of duration less than 30 microseconds at frequencies between 300 MHz and 10 GHz, there is also a
basic restriction on Specific energy absorption (SA). This is 2mJ kg-1 in any 10g of tissue in the head. For most
pulses, the SAR restriction will be more stringent, but for pulses with a repetition frequency of less than 100 Hz,
the SA restriction will predominate. For devices producing pulses with repetition rates below 100 Hz, the average
power should be less than 20 x prf mW (pulse repetition frequency, prf in Hz).
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5 ASSESSMENT RESULT

5.1 Output Power

Bluetooth
BLE
Mode - -
Low Middle High
EIRP (dBm) -1.2 -0.3 0.2
Note: This report listed the maximal case EIRP power value, please refer to RF test report for more details.

5.2 Conclusion

Note: The EIRP power of SwitchBot Contact Sensor at maximal case is: 0.2 dBm (1.05 mW) which is below
the exempt condition, 20mW specified in EN62479: 2010. RF exposure assessment has been performed below
to prove that this unit will not generate the harmful EM emission above the reference level as specified in EC
Council Recommendation (1999/519/EC).

This EUT is deemed to comply with the reference level limits by Council Recommendation 1999/519/EC,
therefore the basic restrictions are compliant with human exposure limits.

--END OF REPORT--

8/8



G

BLE

In accordance with ETSI EN 300 328, clause 5.4.1, the following information is provided by the
manufacturer.
a) The type of modulation used by the equipment:
[_IFHSS
Dother 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:
The (average) Dwell Time: ms
c) Adaptive / non-adaptive equipment:
[ Inon-adaptive Equipment
|Zadaptive Equipment without the possibility to switch to a non-adaptive mode
|:|adaptive Equipment which can also operate in a non-adaptive mode
d) In case of adaptive equipment:
The maximum Channel Occupancy Time implemented by the equipment: __ ms
[ IThe equipment has implemented an LBT based DAA mechanism
In case of equipment using modulation different from FHSS:
[IThe equipment is Frame Based equipment
XThe equipment is Load Based equipment
[IThe equipment can switch dynamically between Frame Based and Load Based equipment
The CCA time implemented by the equipment: __ us
[|The equipment has implemented a non-LBT based DAA mechanism
[|The 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.): dBm
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):
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f) The worst case operational mode for each of the following tests:

The worst case

Test item operational mode
RF Output Power GFSK
Power Spectral Density GFSK

Duty cycle, Tx-Sequence, Tx-gap N/A
Adaptivity & Receiver Blocking GFSK
Nominal Channel Bandwidth GFSK
Transmitter unwanted emissions in the OOB domain GFSK
Transmitter unwanted emissions in the spurious domain GFSK
Receiver spurious emissions GFSK

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

X]Operating mode 1: Single Antenna Equipment
IZlEquipment 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)

[|Operating mode 2: Smart Antenna Systems - Multiple Antennas without beamforming
[]Single spatial stream / Standard throughput / (e.g. IEEE 802.11™ [i.3] legacy mode)
[_IHigh Throughput (> 1 spatial stream) using Nominal Channel Bandwidth 1
|:|High Throughput (> 1 spatial stream) using Nominal Channel Bandwidth 2

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

[lOperating mode 3: Smart Antenna Systems - Multiple Antennas with beam forming
[]Single spatial stream / Standard throughput (e.g. IEEE 802.11™ [i.3] legacy mode)
[IHigh Throughput (> 1 spatial stream) using Nominal Channel Bandwidth 1
|:|High 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:
|:|symmetrical power distribution
[lasymmetrical power distribution

In case of beamforming, the maximum (additional) beamforming gain:__ dB

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:___ 2400 MHz to 2483.5 MHz
Operating Frequency Range 2: N/A _ MHzto N/A MHz
NOTE: Add more lines if more Frequency Ranges are supported.
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i) Nominal Channel Bandwidth(s):
Nominal Channel Bandwidth 1: 1 MHz
Nominal Channel Bandwidth 2: N/A  MHz
NOTE: Add more lines if more channel bandwidths are supported.
k) Type of Equipment (stand-alone, combined, plug-in radio device, etc.):
X]stand-alone
[]Combined Equipment (Equipment where the radio part is fully integrated within another type of
equipment)
[_Plug-in radio device (Equipment intended for a variety of host systems)
[ ]other
[) The normal and the extreme operating conditions that apply to the equipment:
Normal operating conditions (if applicable):
Operating temperature: _ 15~35 °C
Other (please specify if applicable): N/A
Extreme operating conditions:

Operating temperature range: Minimum: _ -10 ° C Maximum __+60 °C
Other (please specify if applicable): N/A Minimum: N/A Maximum N/A
Details provided are for the:
Xstand-alone equipment
[lcombined (or host) equipment
[test jig
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:
Xintegral Antenna (information to be provided in case of conducted measurements)
Antenna Gain: _ -1.78  dBi
If applicable, additional beamforming gain (excluding basic antenna gain): N/A dB
[ |Temporary RF connector provided
[ INo temporary RF connector provided
[ IDedicated Antennas (equipment with antenna connector)
|:|Single power level with corresponding antenna(s)
|:|Multiple power settings and corresponding antenna(s)
Number of different Power Levels: .............

Power Level 1: dBm
Power Level 2: dBm
Power Level 3: dBm

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).
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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
dBm

Number of antenna assemblies provided for this power level:

Power Level 1:

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

1

2

3

4

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

Power Level 2:

dBm

Number of antenna assemblies provided for this power level: .........

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

1

2

3

4

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

Power Level 3:

dBm

Number of antenna assemblies provided for this power level: .........

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

1

2

3

4

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:
Details provided are for the:

Supply Voltage

|:|AC mains State AC voltage
XIDC State DC voltage __ 3

Xstand-alone equipment

[lcombined (or host) equipment

[test jig

\Y
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In case of DC, indicate the type of power source
[linternal Power Supply
[|External Power Supply or AC/DC adapter
XBattery
[]other:
o) Describe the test modes available which can facilitate testing:
Please refer to Test Report Section 2.7 Additional Instructions.
p) The equipment type (e.g. Bluetooth®, WIFI: IEEE 802.11™ [i.3], IEEE 802.15.4™ [i.4],
proprietary, etc.):
Bluetooth®
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 5.4.1r)
(to be provided as separate attachment)

s) Geo-location capability supported by the equipment:
|:|Yes
[_IThe 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):
The minimum performance criterion shall be a PER less than or equal to 10 %.
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1 GENERAL INFORMATION

1.1 Identification of the Testing Laboratory

Company Name Shenzhen BALUN Technology Co., Ltd.

Address Block B, 1st FL, Baisha Science and Technology Park, Shahe Xi Road,
Nanshan District, Shenzhen, Guangdong Province, P. R. China

Phone Number +86 755 6685 0100

Fax Number +86 755 6182 4271

1.2 Identification of the Responsible Testing Location

Test Location Shenzhen BALUN Technology Co., Ltd.
Address Block B, 1st FL, Baisha Science and Technology Park, Shahe Xi Road,
Nanshan District, Shenzhen, Guangdong Province, P. R. China
All measurement facilities used to collect the measurement data are
o located at Block B, FL 1, Baisha Science and Technology Park, Shahe
Description

Xi Road, Nanshan District, Shenzhen, Guangdong Province, P. R.
China 518055

1.3 Laboratory Condition

Ambient Temperature 20°C to 25°C
Ambient Relative Humidity | 45% to 55%
Ambient Pressure 100 kPa to 102 kPa

1.4 Announce

(1) The test report reference to the report template version V3.8.

(2) The test report is invalid if not marked with the signatures of the persons responsible for preparing and
approving the test report.

(3) The test report is invalid if there is any evidence and/or falsification.

(4) The results documented in this report apply only to the tested sample, under the conditions and modes of
operation as described herein.

(5) This document may not be altered or revised in any way unless done so by BALUN and all revisions are duly
noted in the revisions section.

(6) Content of the test report, in part or in full, cannot be used for publicity and/or promotional purposes without
prior written approval from the laboratory.

(7) The laboratory is only responsible for the data released by the laboratory, except for the part provided by the
applicant.
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2 PRODUCT INFORMATION

Report No.: BL-SZ2140930-401

2.1 Applicant Information

Applicant Woan Technology (Shenzhen) Co., Ltd.
Address Room 101-116, Building B4, Yintian Industrial Zone, Xixiang Street,
Bao'an District, Shenzhen, Guangdong, P.R. China, 518102

2.2 Manufacturer Information

Manufacturer Woan Technology (Shenzhen) Co., Ltd.
Address Room 101-116, Building B4, Yintian Industrial Zone, Xixiang Street,
Bao'an District, Shenzhen, Guangdong, P.R. China, 518102

2.3 Factory Information

Factory Woan Technology (Shenzhen) Co., Ltd.
Address Room 101-116, Building B4, Yintian Industrial Zone, Xixiang Street,
Bao'an District, Shenzhen, Guangdong, P.R. China, 518102

2.4 General Description

for EqQuipment under Test (EUT)

EUT Name

SwitchBot Contact Sensor

Model Name Under Test

W1201500

Series Model Name

W1201501, W1201502, W1201503, W1201504, W1201505

Description of Model
name differentiation

only differences are model names for trading purpose

Hardware Version V1.0
Software Version V4.1.5
Dimensions (Approx.) N/A
Weight (Approx.) N/A

2.5 Ancillary Equipment

Note: Not applicable.

2.6 Technical Information

Network and Wireless
. Bluetooth (BLE)

connectivity

AC Ports No AC ports.

DC Ports From power supply to EUT, the DC port cable length is less than 3m.
Interfaces

I/O Ports No I/O Ports.
present on Wired
the EUT e _

Network No Wired Network ports.

Ports
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3 SUMMARY OF TEST RESULTS

3.1 Test Standards

The objective of the report is to perform testing according to following standards for CE marking:
No. Identity Document Title

El M i ibility (EM fi i

ETSI EN 301 489-1 V2.2.3 ecftro agnetic Compatlbl ity (EMC) standard <.)r radio

1 (2019-11) equipment and services; Part 1: Common technical
requirements

ElectroMagnetic Compatibility (EMC)

‘ . . .
ETSI EN 301 489-17 standard for r-afjlo equllp.>ment and services;
2 V3.2.4 (2020-09) Part 17: Specific conditions for
o Broadband Data Transmission Systems;
Harmonised Standard for ElectroMagnetic Compatibility
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3.2 Referenced Standards

The following referenced standards are necessary for the report. For undated references in this report, the cited

version applies.

Report No.: BL-SZ2140930-401

No. Identity Document Title

1 CENELEC EN 55032 Electromagnetic compatibility of multimedia equipment -
(2015) Emission Requirements.

CENELEC EN 61000-3-2 E.Iec.:tromagnetlc c.ompatlblllty (.EI\/.IC) - Part.3-2: L|r.n|ts -

2 Limits for harmonic current emissions (equipment input
(2014)

current <16 A per phase)
Electromagnetic compatibility (EMC) - Part 3-3: Limits -
Limitati f volt h It fluctuati
CENELEC EN 61000-3-3 '|m| a .|on o] \./O age changes, voltage fluctuations a'nd
3 (2013) flicker in public low-voltage supply systems, for equipment
with rated current <16 A per phase and not subject to
conditional connection.
Elect i tibility (EMC) - Part 4-2: Testi
CENELEC EN 61000-4-2 ectromagnetic corT1pa ibility (EMC) . a. esting and
4 (2009) measurement techniques - Electrostatic discharge
immunity test.
CENELEC EN 61000-4-3 | Electromagnetic compatibility (EMC) - Part 4-3: Testing and

5 (2006), A1 (2008) and A2 | measurement techniques - Radiated, radio-frequency,
(2010) electromagnetic field immunity test.

El i ibility (EMC) - Part 4-4: Testi
CENELEC EN 61000-4-4 ectromagnetic COfT\patlbl ity ( .C) art : esting and

6 (2012) measurement techniques - Electrical fast transient/burst

immunity test.

7 CENELEC EN 61000-4-5 | Electromagnetic compatibility (EMC) - Part 4-5: Testing and
(2014): + A1 (2017) measurement techniques - Surge immunity test.
CENELEC EN 61000-4-6 Electromagnetic corhpatlblllty (EM.C) - Part 4-6: Testing and

8 (2014) measurement techniques - Immunity to conducted

disturbances, induced by radio-frequency fields.
CENELEC EN 61000-4-11 Electromagnetic compatl.blllty (EMC) - Part 4-11: Testing
9 (2004) and measurement techniques - Voltage dips, short
interruptions and voltage variations immunity tests.
Road vehicles - Electrical disturbances from conduction

10 | 1SO 7637-2 (2004) and cou.pling - Part 2: Electrical transient conduction along

supply lines only.
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3.3 Verdict

Report No.: BL-SZ2140930-401

No. | Base Standard | Description | Verdict ‘ Test Result | Remark
Emission
. P -
1 EN 55032 Ra(#at.ed Below 1 GHz ass ANNEX A1
Emission Above 1 GHz Pass -
c AC Mains Port N/A -
2 | EN 55032 onducted " b ower Port N/A | ANNEXA.2 -
Emission -
Wired Network Port N/A -
3 | EN 61000-3-2 | Harmonic Current Emissions N/A ANNEXA.3 Note 1
4 | EN61000-3-3 | Voltage Fluctuations & Flicker N/A ANNEX A4 --
Immunity
5 | EN61000-4-2 | Electrostatic Discharge Immunity Pass ANNEXA.5 --
6 | EN 61000-4-3 Radlatt.ed RF Electromagnetic Field Pass ANNEX A 6 .
Immunity
Electrical Fast AC Ports N/A -
ectrical Fas
DC Port N/A -
7 | EN61000-4-4 | Transient/Burst Wiredo S ANNEX A7
Immunity N/A --
Network Port
8 |1S0O 7637-2 Transients and Surges N/A ANNEXA.8 --
AC Ports N/A —
9 | EN61000-4-5 | Surge Immunity Wired N/A ANNEXA.9
Network Port
Immunity to AC Ports N/A --
Conducted DC Ports N/A -
10 | EN 61000-4-6 | Disturbances . ANNEXA.10
Wired
Induced Network Port N/A -
by RF Fields ework o
1 | EN 61000-4-11 VoltageT Dips and Short Interruptions N/A ANNEX A1 B
Immunity

Note 1: There is no need for Harmonics test to be performed on this product (rated power is less
than 75 W) in accordance with EN 61000-3-2: 2014.
For further details, please refer to Clause 7 of EN 61000-3-2: 2014 which states:
“For the following categories of equipment, limits are not specified in this edition of the standard:
- equipment with a rated power of 75 W or less, other than lighting equipment.”
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3.4 Test Uncertainty

The following measurement uncertainty levels have been estimated for tests performed on the EUT 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.

Measurement Value
Conducted emissions (9 kHz-30 MHz) 2.96 dB
Radiated emissions (9 kHz-30 MHz) 3.76 dB
Radiated emissions (30 MHz-1 GHz) 3.67 dB
Radiated emissions (1 GHz-18 GHz) 3.57 dB
Radiated emissions (18 GHz-26.5 GHz) 5.16 dB
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4 GENERAL TEST CONFIGURATIONS

Report No.: BL-SZ2140930-401

4.1 Test Environments

Environment Selected Values During Tests
Parameter Temperature Voltage Relative Humidity | Ambient Pressure
Normal Temperature,
100 kPa to 102
Normal Voltage 23°C to 25°C DC 3V from Battery 50% to 55% KPa
(NTNV)
4.2 Test Equipment List
Radiated Emission Test For Frequency Below 1 GHz (10 m)
Description Manufacturer Model Serial No. Cal. Date Cal. Due Use
ROHDE&SCHWA
EMI Receiver RZ ESRP 101036 2020.06.09 | 2021.06.08 Ol
Test Antenna-

Bi-Log SCHWARZBECK | VULB 9168 | 9168-0883 2020.05.11 2022.05.10 Ol
Anechoic EMC Electronic | 20.10*11.60 N/A 2018.08.08 | 2021.08.07 0
Chamber Co., Ltd *7.35m o T

Radiated Emission Test For Frequency Below 1 GHz (3 m)

Description Manufacturer Model Serial No. Cal. Date Cal. Due Use
EMI Receiver KEYSIGHT N9038A MY53220118 | 2020.09.18 | 2021.09.17
Test Ant -

eSBi ::gna SCHWARZBECK | VULB 9163 | 9163-624 | 2019.07.02 | 2021.07.01

Anechoi

necnole RAINFORD | 9m*6m*6m N/A 2020.03.16 | 2023.03.15

Chamber
Radiated Emission Test For Frequency Above 1 GHz

Description Manufacturer Model Serial No. Cal. Date Cal. Due Use
EMI Receiver KEYSIGHT N9038A MY53220118 | 2020.09.18 | 2021.09.17
Test Antenna- BBHA

SCHWARZBECK 9120D-1148 | 2019.07.02 | 2021.07.01
Horn 9120D
Anechoi
necnole RAINFORD | 9m*6m*6m N/A 2020.03.16 | 2023.03.15
Chamber
Conducted disturbance Test
Description Manufacturer Model Serial No. Cal. Date Cal. Due Use
MY5711030
EMI Receiver KEYSIGHT N9010B 9 2020.06.08 | 2021.06.07 -
LISN SCHWARZBECK | NSLK 8127 8127-687 2020.06.09 | 2021.06.08 Ol
ISN TESEQ ISN T800 34449 2020.09.18 | 2021.09.17 []
ISN T8-
ISN TESEQ 53561 2020.06.09 | 2021.06.08 L]
CAT6
Shielded YiHeng Electronic | 3.4m*3.1m*2 N/A 2018.08.16 | 2021.08.15 ]
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Conducted disturbance Test

Description Manufacturer Model Serial No. Cal. Date Cal. Due Use
Enclosure Co., Ltd .8m
Voltage Fluctuations & Flicker and Harmonic Current Emissions Test
Description Manufacturer Model Serial No. Cal. Date Cal. Due Use
HARMONI FLI
CKER(;P(;:V?/;ER LAPLACE AC2000A 377954 2020.10.16 2021.10.15 ]
INSTRUMENTS T T
ANALYSER
AC TESTIN
C TESTING Y120984CJ7
POWER EVERFINE DPS1030 331115 2021.01.14 2022.01.13 O
SOURCE
Electrostatic Discharge Immunity Test
Description Manufacturer Model Serial No. Cal. Date Cal. Due Use
ESD Test System SCHLODER SESD 30000 206253 2021.03.16 | 2022.03.15
Radiated RF Electromagnetic Field Immunity Test
Description Manufacturer Model Serial No. Cal. Date Cal. Due Use
Anechoi
neenole RAINFORD | 7m*4m*3m N/A 2019.11.24 | 2022.11.23
Chamber
Signal Generator Agilent N5181A MY50141919 | 2020.06.08 | 2021.06.07
Power Amplifier OPHIR RF 5225F 1037 2021.02.18 2022.02.17
Power Amplifier OPHIR RF 5273F 1016 2021.02.18 2022.02.17
Power Amplifier RFLIGHT NTWPAS 2560025 2021.02.18 2022.02.17
7250BJ-
Power Meter R&S NRVD-B2 2020.09.25 | 2021.09.24
0112/2011
Directi I
rectiona Werlantone C5982-10 109275 N/A N/A
Coupler
Directional
rectiona Werlantone | CHP-273E | S00801z-01 N/A N/A
Coupler
Feld St th
© Metreerng Narda EP602 | 511WX51129 | 2020.09.22 | 2021.09.21
Test Antenna-
Bi-Log SCHWARZBECK | VULB 9163 9163-624 2019.07.02 2021.07.01
Test Ant - BBHA
CSTANIENNA" | SCHWARZBECK 9120D-1917 | 2019.07.02 | 2021.07.01
Horn 9120D
Mouth Simulator B&K 4227 2423931 2020.10.23 | 2021.10.22 Ol
Sound Calibrator B&K 4231 2430337 2020.10.23 | 2021.10.22 Ol
Sound Level Meter B&K NL-20 00844023 2020.10.23 | 2021.10.22 L]
. 4192
Ear Simulator B&K L0071 3038758 2021.01.15 | 2022.01.14 Ol
Audio analyzer R&S UPL 16 100129 2021.02.26 | 2022.02.25 ]
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(EFT/ SURGE/
_ HCOMPACT
DIPS)Three-in- HTEC ; 190801 2020.06.09 | 2021.06.08 | O
one Test System
DIPS coupling HTEC HV1P16T 190303 | 2020.06.09 | 2021.06.08 | [J
EFT CI
amp HTEC H3C N/A 2020.06.09 | 2021.06.08 | [
(Telecom Ports)
SURGE coupli
coupiing HTEC TCOMB-4 143807 | 2020.06.09 | 2021.06.08 | [
(Telecom Ports)
CONDUCTED
DISTURBANCES | Schloder GmbH | CDG 6000 | 126B1286 | 2020.06.09 | 2021.06.08 | [J
TEST SYSTEM
CDN M2+M3-
CDN-M2+3 Schloder GmbH . A2210276 | 2020.06.09 | 2021.06.08 | [
Injection Probe FCC F-120-8M 190119 | 2021.01.14 | 2022.01.13 | OJ
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4.3 Test Enclosure list

iPhone Apple A1586 N/A N/A N/A
Battery Nanfu N/A N/A N/A N/A

XX

4.4 Test Configurations

The Working Test Mode

TCO1
EUT + Battery + iPhone
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4.5 Test Setups

Test Setup 1

Reference point

Test Antenna+

!

=3 :\' SISLLLLELELLSSSSISILE.
| 4

< 1m ... 4m >+,

>

< 80em >ﬂ: Tum Table«

ANDDODNINNNNINNN
SOOI

Receivers —{ Preamplifier+

(For Radiated Emission Test (30 MHz-1 GHz))

Test Antenna+
I

2

<Im..4m }e‘i

< 80cm =4

SOOI
DDA

— Receivere —{ Preamplifier+

(For Radiated Emission Test (above 1 GHz))
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Test Setup 2

_/,\_ ’ll_;lllllllllllﬂllllla';lll
A7 g Pulse
<80cm>! . LISN
| % =
; 2 Receiver
\/ ? = ==
(For Conducted Emission at AC/DC Ports Test)
Test Setup 3
EUT | <80cu>. >
se
T ,,/, 7 \ I SN f_g‘l\
E o= Receiver

(For Conducted Emission for Wired Network Ports Test)

Test Setup 4

Test Systetn

°h

3

LT

(For Harmonic Current Emissions Measurement Test)
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Test Setup 5

Test Setup 6

5

LT

Report No.: BL-SZ2140930-401

Test System

°H

(For Voltage Fluctuations and Flicker Measurement Test)

(For Electrostatic Discharge Immunity Test)
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Test Setup 7

Full-anechoic Chamber

RF Generator &

Control System RF Amplifier

(For Radiated Immunity Test)
Downlink and Uplink Testing Set-up

1kHz
test

Source

Test Systam

BPE Transducer | ry, [|BFF
CF=1kHz } ~] N JCF-1kHz
BW=2nHz T BW=200Hz

Audio

level

meter

EMC
test

signal

(For Radiated Immunity Test)
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Test Setup 8

0.5m !
Cmmmommm e D
3 ™ EUT AC Power Line
=AN
Nearest Wall 1 —
E : - Test System
29
% |
\

(For Electrical Fast Transient / Burst Immunity Test)

Test Setup 9

Surge
Generator

bty EUT

AN W{ﬁ

SRR
NN

(Transients and Surges)

Test Setup 10

Surge

Generator
EUT ..f

80cm

S

(For Surge Immunity Test)
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Test Setup 11

IO 1m ... 0.3m ,
G == >
AC Power Supply I ‘
: ‘ Audio
i AC Power Line EUT monitoring
- o~ ___,_f System
Generator

0.1m Wooden Support
(For Immunity to Conducted Disturbances Induced By RF Fields Test)

Test Setup 12

Test System

(For Voltage Dips and Short Interruptions Immunity Test)
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4.6 Test Conditions

Test Case Test Conditions
Test Env. NTNV
Radiated Emission Test Setup Test Setup 1
Test Configuration TCO1 Note
o Test Env. NTNV
Electrostatic Discharge
i Test Setup Test Setup 6
Immunity : -
Test Configuration TCOQ1 Note
Radiated RF Test Env. NTNV
Electromagnetic Field Test Setup Test Setup 7
Immunity Test Configuration TCO1 Note
Note: Based on client request, all normal using modes of the normal function were tested but
only the worst test data of the worst mode is reported by this report. The Working Test Mode the
worst mode in this report.
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5 TEST ITEMS

5.1 Emission Tests
5.1.1 Radiated Emission

5.1.1.1 Limit
30 -230 50 40
230 - 1000 57 47

1000-3000 76 56 70 50
3000-6000 80 60 74 54

Requirements for radiated emissions from FM receivers

30-230 42 30
230-300 OA:-C?/S 10 50 42 37
300-1000 46 37
30-230 52 40
230-300 OA:-CS/S 3 60 52 47
300-1000 56 47

NOTE:
1) The lower limit shall apply at the transition frequency.
2) Additional provisions may be required for cases where interference occurs.

5.1.1.2 Test Setup

Please refer to 4.5 section description of test setup of test setup 1. The photo of test setup please refer to ANNEX
B.

5.1.1.3 Test Procedure

All Radiated Emission tests were performed in X, Y, Z axis direction. And only the worst axis test condition was
recorded in this test report.

An initial pre-scan was performed in the chamber using the EMI Receiver in peak detection mode. Quasi-peak
measurements were conducted based on the peak sweep graph. The EUT was measured by Bi-Log antenna with
2 orthogonal polarities.

5.1.1.4 Test Result
Please refer to ANNEX A.1.
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5.1.2 Conducted Emission

5.1.2.1 Test Limit

AC Port

0.15-0.50 79 66 66-56 56-46
0.50-5 73 60 56 46
5-30 73 60 60 50

0.15-0.50 79 66

0.50 - 30 73 60

NOTE:
1) The lower limit shall apply at the band edges.
2) The limit decreases linearly with the logarithm of the frequency in the range 0.15 - 0.50 MHz.

Wired Network Port

0.15-0.50 97-87 84-74 84-74 74-64

0.50-30 87 74 74 64

NOTE:
1) The lower limit shall apply at the band edges.
2) The limit decreases linearly with the logarithm of the frequency in the range 0.15 - 0.50 MHz.

5.1.2.2 Test Setup

Please refer to 4.5 section description of test setup of test setup 2 or setup 3. The photo of test setup please refer
to ANNEX B.

5.1.2.3 Test Procedure

The EUT is connected to the power mains through a LISN which provides 50 Q/50 uH of coupling impedance for
the measuring instrument. The test frequency range is from 150 kHz to 30 MHz. The maximum conducted
interference is searched using Peak (PK), Quasi-peak (QP) and Average (AV) detectors; the emission levels that
are more than the AV and QP limits, and that have narrow margins from the AV and QP limits will be re-measured
with AV and QP detectors. Tests for both L phase and N phase lines of the power mains connected to the EUT
are performed.

5.1.2.4 Test Result
Please refer to ANNEX A.2.
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5.1.3 Harmonic Current Emissions

5.1.3.1 Limit
Limits for Class A equipment Limits for Class D equipment
odd harmonic Even harmonics Harmonic Maximum Maximum
Harmonic Maximum Harmonic Maximum order permissible permissible
order permissible order permissible (n) harmonic harmonic
(n) harmonic (n) harmonic current per watt current A
current A current A mA/W
3 2.30 2 1.08 3 3.4 2.30
5 1.14 4 0.43 5 1.9 1.14
7 0.77 6 0.30 7 1.0 0.77
9 0.40 8<n<40 0.23X8/n 9 0.5 0.40
1 0.33 11 0.35 0.33
13 0.21 15<n<39 3.85/n 0.15X15/n
15<n<39 | 0.15X15/n

Note: For Class B equipment, the harmonics of the input current shall not exceed the values given in Table “limits
for Class A equipment” multiplied by a factor of 1,5.

For the purpose of harmonic current limitation, equipment is classified as follows :( Note: Class C equipment
requirement not include in this standard.)

Class A:

- balanced three-phase equipment;

- household appliances, excluding equipment identified as class D;

- tools, excluding portable tools;

- dimmers for incandescent lamps;

- audio equipment.

Equipment not specified in one of the three other classes shall be considered as class A equipment.

Class B:

- portable tools;

- arc welding equipment which is not professional equipment.

Class C:

- lighting equipment.

Class D:

Equipment having a specified power according to 6.2.2 less than or equal to 600 W, of the following types:
- personal computers and personal computer monitors;

- television receivers.

5.1.3.2 Test Setup

Please refer to 4.5 section description of test setup of test setup 4. The photo of test setup please refer to ANNEX
B.

5.1.3.3 Test Procedure

The EUT is placed on the top of a wooden table 0.8 m above the ground and operated to produce the maximum
harmonic components under normal operating conditions for each successive harmonic component in turn.
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The correspondent test program of test instrument to measure the current harmonics emanated from EUT is
chosen. The measure time shall be not less than the necessary for the EUT to be exercised.

5.1.3.4 Test Result

Please refer to ANNEX A.3.
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5.1.4 Voltage Fluctuations and Flicker Measurement

5.1.4.1 Limit
Test Item Limit Note
Pst 1.0 Short-term flicker indicator
Plt 0.65 Long-term flicker indicator
Tdt 0.5 Maximum time that dt exceeds 3%
dmax (%) 4% Maximum relative voltage change
dc (%) 3.3% Relative steady-state voltage change

5.1.4.2 Test Setup

Please refer to 4.5 section description of test setup of test setup 5. The photo of test setup please refer to ANNEX
B.

5.1.4.3 Test Procedure

During the Flicker measurement, the measure time shall include that part of whole operation changes. The
observation period for short-term flicker indicator is 10 minutes and the observation period for long-term flicker
indicator is 2 hours. The test specifications refer the next table.

No. Specification Value
1 Test Frequency 50 Hz
2 Test Voltage 230 VAC
3 Waveform Sine
4 Test Time 10 minutes for Pst; 2 hours for Plt

5.1.4.4 Test Result

Please refer to ANNEX A.4.
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5.2 Immunity Tests

5.2.1 Test Performance Criteria for Immunity Test
5.2.1.1 Performance Criteria (EN 301489-1)

5.2.1.1.1 General Performance Criteria

Type Description

The apparatus shall continue to operate as intended during and after the test. No
Criterion A degradation of performance or loss of function is allowed below a performance level
specified by the manufacturer, when the apparatus is used as intended.

The apparatus shall continue to operate as intended after the test. No degradation of
Criterion B performance or loss of function is allowed below a performance level specified by the
manufacturer, when the apparatus is used as intended.

Temporary loss of function is allowed, provided the function is self-recoverable or can be

Criterion C
restored by the operation of the controls.

5.2.1.1.2 Performance Criteria for CT and CR

During and after the test, the equipment shall continue to operate as intended. No degradation of performance or
loss of function is allowed below a permissible performance level specified by the manufacturer when the
equipment is used as intended. In some cases this permissible performance level may be replaced by a
permissible loss of performance.

During the test the EUT shall not unintentionally transmit or change its actual operating state and stored data.

If the minimum performance level or the permissible performance loss is not specified by the manufacturer, then
either of these may be deduced from the product description and documentation and what the user may
reasonably expect from the equipment if used as intended.

5.2.1.1.3 Performance Criteria for TT and TR

For surges applied to symmetrically operated wired network ports intended to be connected directly to outdoor
lines the following criteria applies:

* For products with only one symmetrical port intended for connection to outdoor lines, loss of function is
allowed, provided the function is self-recoverable, or can be restored by the operation of the controls by the user
in accordance with the manufacturer's instructions. A SW reboot is not allowed. Information stored in non-volatile
memory, or protected by a battery backup, shall not be lost.

* For products with more than one symmetrical port intended for connection to outdoor lines, loss of function on
the port under test is allowed, provided the function is self-recoverable. A SW reboot is not allowed. Information
stored in non-volatile memory, or protected by a battery backup, shall not be lost.

For all other ports the following applies:

* After the test, the equipment shall continue to operate as intended. No degradation of performance or loss of
function is allowed below a permissible performance level specified by the manufacturer, when the equipment is
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used as intended. In some cases this permissible performance level may be replaced by a permissible loss of
performance.

* During the EMC exposure to an electromagnetic phenomenon, a degradation of performance is, however,
allowed. No change of the actual mode of operation (e.g. unintended transmission) or stored data is allowed.

* If the minimum performance level or the permissible performance loss is not specified by the manufacturer,
then either of these may be deduced from the product description and documentation and what the user may
reasonably expect from the equipment if used as intended.
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5.2.1.2 Performance criteria (EN 301489-17)

5.2.1.2.1 General Performance Criteria

Type During test After test
Shall operate as intended. Shall operate as intended.
(see note). Shall be no degradation of performance.
Criterion A | Shall be no loss of function. Shall be no loss of function.
Shall be no unintentional Shall be no loss of critical stored data.
transmissions
May be loss of function. Functions shall be self-recoverable.
Criterion B Shall operate as intended after recovering.
Shall be no loss of critical stored data.
May be loss of function. Functions shall be recoverable by the operator.
Criterion C Shall operate as intended after recovering.
Shall be no loss of critical stored data

FER less than

NOTE: For equipment that supports a PER or FER, the minimum performance level shall be a PER or

or equal to10 %.

For equipment that does not support a PER or a FER, the minimum performance level shall be no loss of
the wireless transmission function needed for the intended use of the equipment.
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About Bluetooth function Performance Criteria

Type During test After test
Shall operate as intended. Shall operate as intended.
May show degradation of Shall be no degradation of performance (For example
performance (For example have noise or transmission short time interruption)
have noise or transmission Shall be no loss of Bluetooth function.

Criterion A | short time interruption). Shall be no loss of stored data or user programmable

Shall be no loss of Bluetooth | functions.
function.

Shall be no unintentional
transmissions.

May show loss of function Bluetooth Functions shall be self-recoverable.

(For example Bluetooth Shall operate as intended after recovering.

transmission interruption ). Shall be no degradation of performance (For example

May show degradation of have noise or transmission short time interruption).
Criterion B | performance (For example Shall be no loss of stored data or user programmable

have noise or transmission functions.

short time interruption).
No unintentional
transmissions.

May be loss of function (For Functions shall be recoverable by the operator.
example Bluetooth Shall operate as intended after recovering.
transmission interruption). Shall be no degradation of performance (For example
have noise or transmission short time interruption).

Criterion C

5.2.1.2.2 Performance criteria for Continuous phenomena

The performance criteria A shall apply.

Where the EUT is a transmitter in standby mode, unintentional transmission shall not occur during the test.
Where the EUT is a transceiver in receive mode, unintentional transmission shall not occur during the test.
5.2.1.2.3 Performance criteria for Transient phenomena

The performance criteria B shall apply, except for voltage dips greater than or equal to 100 ms and voltage
interruptions of 5 000 ms duration, for which performance criteria C shall apply.

Where the EUT is a transmitter in standby mode, unintentional transmission shall not occur as a result of the
application of the test.

Where the EUT is a transceiver in receive mode, unintentional transmission shall not occur as a result of the
application of the test.
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5.2.2 Electrostatic Discharge Immunity

5.2.2.1 Test Specification

Specification Value

Basic Standard EN 61000-4-2

Discharge Impedance 330 Ohm / 150 pF

Discharge Voltage Air Discharge: 2 kV; 4 kV; 8 kV; Contact Discharge: 2 kV; 4 kV
Polarity Positive / Negative

Number of Discharge Minimum 20 times at each test point

Discharge Mode Single discharge

Discharge Period 1 second minimum

5.2.2.2 Test Setup

Please refer to 4.5 section description of test setup of test setup 6. The photo of test setup please refer to ANNEX
B.

5.2.2.3 Test Procedure

1. Electrostatic discharges are applied only to those points and surfaces of the EUT that are accessible to users
during normal operation.

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

3. The time interval between two successive single discharges is at least 1 second.

4. The ESD generator is held perpendicularly to the surface to which the discharge is applied and the return
cable is at least 0.2 meters from the EUT.

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

6. Air discharges are applied with the round discharge tip of the discharge electrode approaching the EUT as
fast as possible (without causing mechanical damage) to touch the EUT. After each discharge, the ESD generator
is removed from the EUT and re-triggered for a new single discharge. The test is repeated until all discharges
were completed.

7. Atleast ten single discharges (in the most sensitive polarity) are applied to the Horizontal Coupling Plane at
points on each side of the EUT. The ESD generator is positioned vertically at a distance of 0.1 meters from the
EUT with the discharge electrode touching the HCP.

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

5.2.2.4 Test Result
Please refer to ANNEX A.5.
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5.2.3 Radio Frequency Electromagnetic Field Immunity

5.2.3.1 Test Specification

Specification Value
Basic Standard EN 61000-4-3
Frequency Range 80 MHz to 6000 MHz
Field Strength 3 V/m (unmodulated, r.m.s)
Modulation 1 kHz sine wave, 80%, AM modulation
Frequency Step 1% of fundamental
Polarity of Antenna Horizontal and Vertical
Test Distance 3m
Antenna Height 1.5m
Dwell Time 3 seconds

5.2.3.2 Test Setup

Please refer to 4.5 section description of test setup of test setup 7. The photo of test setup please refer to ANNEX
B.

5.2.3.3 Test Procedure

PER Test:

Before testing, we should set the base station(CMW500) to the mode that needs to be tested, such as Bluetooth
or WIFI, then set EUT to the corresponding mode and connect to Base station. Adjust the base station interface
to the PER interface, and observe the PER value on the base station interface by adding interference signal during
the test.

The test procedure was in accordance with EN 61000-4-3.

1. The testing is performed in a fully anechoic chamber. The transmit antenna is located at a distance of 3
meters from the EUT.

2. The test signal is 80% amplitude modulated with a 1 kHz sine wave.

3. The frequency range is swept from 80 MHz to 6000 MHz with the exception of the exclusion band for
transmitters, receivers and duplex transceivers. The rate of sweep does not exceed 1.5*10-3 decade/s. Where
the frequency range is swept incrementally, the step size is 1% of fundamental.

4. The dwell time at each frequency shall be not less than the time necessary for the EUT to be able to respond.
5. The field strength level is 3 V/m.

6. The testis performed with the EUT exposed to both vertically and horizontally polarized fields on each of the
four sides, but only the worst side data is reported in this report.

5.2.3.4 Test Result

Please refer to ANNEX A.6.
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5.2.4 Electrical Fast Transient / Burst Immunity

5.2.4.1 Test Specification

Specification Value

Basic Standard EN 61000-4-4

AC Power Port: 1 kV.
Test Voltage .
DC Power Ports, Wired Network Ports: 0.5 kV.
Polarity Positive / Negative

Impulse Frequency 5 kHz
Impulse Wave Shape 5/50 ns
Burst Duration 15 ms
Burst Period 300 ms
Test Duration > 1 min

5.2.4.2 Test Setup

Please refer to 4.5 section description of test setup of test setup 8. The photo of test setup please refer to ANNEX
B.

5.2.4.3 Test Procedure
1. The EUT is tested with 1000 V discharges to the AC power input leads, and 500 V for wired network port.
2. Both positive and negative polarity discharges are applied.

3. The length of the "hot wire" from the coaxial output of the EFT generator to the terminals on the EUT should
not exceed 1m.

4. The duration time of each test sequential is 1min.
5. The transient / burst waveform is in accordance with IEC 61000-4-4, 5/50 ns.
5.2.4.4 Test Result

Please refer to ANNEXA.7.
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5.2.5 Transients and Surges

Specification Value
Basic Standard ISO 7637-2
Immunity test level 1
Voltage 12V
Test pulse number 1,2a,2b,3a/3b4
» For the purpose of EMC testing it is sufficient to apply pulses 1, 2a, 2b and
Repetition Rate . .
4, 10 times each, and apply the test pulses 3a and 3b for 20 minutes each.

5.2.5.1 Test Setup

Please refer to 4.5 section description of test setup of test setup 9. The photo of test setup please refer to ANNEX
B.

5.2.5.2 Test Procedure

1. The immunity of ESA representative of its type shall be tested by the method(s) according to ISO 7637-2:
2011.

2. For test pulses 3a and 3b, the leads between the terminals of the test pulse generator and the DUT shall be
laid out in a straight parallel line at a height of ( 500+10 mm) above the ground plane and shall have a length of
(0,5+£0,1) m.

3. Please refer to Annex B for the photographs of the Test Configuration.
5.2.5.3 Test Result

Please refer to ANNEX A.8.
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5.2.6 Surge Immunity

5.2.6.1 Test Specification
AC Power Port and Wired Network Port

Specification Value
Ports class AC Power Port Wired Network Port
Basic Standard EN 61000-4-5
Waveform Voltage: 1.2/50 ps Voltage: 10/700 us
line to ground 2 kV,
Test Voltage line to line 1 kV; 0.5 kV,or 1 kV
line to ground 1 kV, See Note 2,3,4
line to line 0.5 kV(Note 1)
Polarity Positive / Negative
Phase Angle 0°, 90°, 180°, 270° ‘ N/A
Repetition Rate 60 seconds
Times 5 times per condition

Note 1: The test level for AC mains ports, in telecommunications centres.

Note 2: The test level for wired network ports, intended to be connected to indoor cables (longer than 30 m) shall
be 0,5 kV (applied line to ground, or shield to ground).The test generator shall provide the 1,2/50 us pulse.

Note 3: The test level for symmetrically operated, wired network ports, intended to be directly connected to wired
network ports via outdoor cables, shall be 1 kV (applied lines to ground).The test generator shall provide the
10/700 ps pulse.

Note 4: The test level for non-symmetrically operated wired network ports, intended to be directly connected to
wired network ports via outdoor cables, shall be 1 kV (applied line to ground, or shield to ground) and 0,5 kV
(applied line to line).The test generator shall provide the 1,2/50 us pulse.

5.2.6.2 Test Setup

Please refer to 4.5 section description of test setup of test setup 10. The photo of test setup please refer to ANNEX
B.

5.2.6.3 Test Procedure

The EUT and the auxiliary equipment are placed on a table of 0.8 m heights above a metal ground reference
plane. The size of ground plane is greater than 1 m*1 m and project beyond the EUT by at least 0.1 m on all sides.
The ground plane is connected to the protective earth. The length of power cord between the coupling device and
the EUT is less than 2 meters (provided by the manufacturer).

The EUT is connected to the power mains through a coupling device that directly couples the surge interference
signal. The surge noise is applied synchronized to the voltage phase at the zero crossing and the peak value of
the AC voltage wave (positive and negative).

The surges are applied line to line and line(s) to earth. When testing line to earth the test voltage is applied
successively between each of the lines and earth. Set up to the test level specified increased the test voltage. All
lower levels including the selected test level are tested. The polarity of each surge level included positive and
negative test pulses.

5.2.6.4 Test Result

Please refer to ANNEX A.9.
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5.2.7 Immunity to Conducted Disturbances Induced by RF Fields

5.2.7.1 Test Specification

Specification Value
Basic Standard EN 61000-4-6
Frequency Range 0.15 MHz — 80 MHz
Field Strength 3 V rms (unmodulated, r.m.s)
Modulation 1 kHz sine wave, 80% AM
Frequency Step 1% of fundamental
Coupled Cable AC Power Line; DC Power Line; Wired Network Line
Coupling Device CDN-M2+3

5.2.7.2 Test Setup

Please refer to 4.5 section description of test setup of test setup 11. The photo of test setup please refer to ANNEX
B.

5.2.7.3 Test Procedure

PER Test:

Before testing, we should set the base station(CMW500) to the mode that needs to be tested, such as Bluetooth
or WIFI, then set EUT to the corresponding mode and connect to Base station. Adjust the base station interface
to the PER interface, and observe the PER value on the base station interface by adding interference signal during
the test.

The test procedure was in accordance with EN 61000-4-6.
1. The EUT shall be tested within its intended operating and climatic conditions.

2. The test shall be performed with the test generator connected to each of the coupling and decoupling devices
in turn, while the other non-excited RF input ports of the coupling devices are terminated by a 50 Ohm load
resistor.

3. The test signal is 80% amplitude modulated with a 1 kHz sine wave.

4. The frequency range is swept from 150 kHz to 80 MHz, using the signal level established during the setting
process and with a disturbance signal of 80% amplitude. The sweep rate shall not exceed 1.5*10-3 decades/s.
The step size shall not exceed 1% of the start and thereafter 1% of the preceding frequency value where the
frequency is swept incrementally.

5. The dwell time at each frequency shall not be less than the time necessary for the EUT to be exercised, and
able to respond. Sensitive frequencies such as clock frequencies and harmonics or frequencies of dominant
interest, shall be analyzed separately.

6. Attempts should be made to fully exercise the EUT during test, and to fully interrogate all exercise modes
selected for susceptibility.

5.2.7.4 Test Result
Please refer to ANNEX A.10.
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5.2.8 Voltage Dips and Short Interruptions Immunity

5.2.8.1 Test Specification

Specification Value
Basic Standard EN 61000-4-11
Voltage Dips 100% reduction: 10 ms; 100% reduction: 20 ms; 30% reduction: 500 ms
Voltage Interruptions 100% reduction: 5000 ms
Voltage Phase Angle 0°

5.2.8.2 Test Setup

Please refer to 4.5 section description of test setup of test setup 12. The photo of test setup please refer to ANNEX
B.

5.2.8.3 Test Procedure

The power cord is used as supplied by the manufacturer. The EUT was connected to the line output of the Voltage
Dips and Interruption Generator.

The EUT is tested for a) 100% voltage dip of supplied voltage with duration of 10 ms; b) 100% voltage dip of
supplied voltage with duration of 20 ms;c) 30% voltage dip of supplied voltage and duration 500 ms.Both of the
dip tests are carried out for a sequence of three voltage dips with intervals of 10 seconds.

100% voltage interruption of supplied voltage with duration of 5000 ms is followed, which is a sequence of three
voltage interruptions with intervals of 10 seconds.

Voltage reductions occur at 0 degrees crossover point of the voltage waveform. The performance of the EUT is
checked after the voltage dip or interruption.

5.2.8.4 Test Result
Please refer to ANNEX A.11.
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ANNEX A TEST RESULTS

A.l Radiated Emission
Note 1: The symbol of “--” in the table which means not application.

Note 2: Measurements shall be made with a quasi-peak measuring receiver in the frequency range 30 MHz to
1000 MHz. To reduce the testing time, a peak measuring receiver may be used instead of a quasi-peak measuring
receiver. In case of dispute, measurement with a quasi-peak measuring receiver will take precedence.

Note 3: The marked spikes near 2400 MHz with circle should be ignored because they are Bluetooth carrier
frequency.

Test Data and Plots (Below 1 GHz)

The Working Test Mode

A.11 Test Antenna Vertical, 30 MHz — 1 GHz

40

Mé

=3

level (dBuV/m)

=]

L o WMMWWW MM

Frequency (MHz)
No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)

1 45.229 14.02 -23.19 | 40.0 -25.98 Peak 295.60 100 Vertical Pass

2 47.218 14.58 -22.83 | 40.0 -25.42 Peak 85.30 100 Vertical Pass

3 53.183 13.68 -22.97 | 40.0 -26.32 Peak 239.50 200 Vertical Pass
4 121.277 12.99 -25.80 | 40.0 -27.01 Peak 253.50 100 Vertical Pass

5 201.835 14.96 -23.82 | 40.0 -25.04 Peak 0.00 100 Vertical Pass

6 936.902 29.40 -9.59 47.0 -17.60 Peak 130.80 100 Vertical Pass
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A.1.2  Test Antenna Horizontal, 30 MHz — 1 GHz

60~

50

40+

g Mé
%E 304
204
M1 M2 M4
' Nt
0.0- i i
30 100 1000
Frequency (MHz)
No. Frequency | Results Factor | Limit Over Limit | Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)

1 48.285 13.88 -22.58 | 40.0 -26.12 Peak 277.20 200 Horizontal | Pass
2 52.504 13.40 -23.09 | 40.0 -26.60 Peak 0.10 100 Horizontal | Pass
3 96.639 12.48 -24.80 | 40.0 -27.52 Peak 0.00 200 Horizontal | Pass
4 110.850 13.73 -24.52 | 40.0 -26.27 Peak 179.00 200 Horizontal | Pass
5 375.174 20.29 -19.09 | 47.0 -26.71 Peak 312.30 100 Horizontal | Pass
6 806.388 27.94 -10.98 | 47.0 -19.06 Peak 290.40 200 Horizontal | Pass
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Test Data and Plots (Above 1 GHz)

A1.3 Test Antenna Vertical, 1 GHz — 6 GHz

10+

level (dBuv/m)

|

10-; d
1000 6000

Frequency (MHz)
No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)

1 1810.300 40.71 -14.73 | 70.0 -29.29 Peak 358.30 100 Vertical Pass
1** 1810.300 31.10 -14.73 | 50.0 -18.90 AV 358.30 100 Vertical Pass
2 2222.400 44.26 -8.41 70.0 -25.74 Peak 226.90 100 Vertical Pass
2% 2222.400 35.51 -8.41 50.0 -14.49 AV 226.90 100 Vertical Pass

3 2408.900 60.21 -8.84 70.0 -9.79 Peak 165.40 100 Vertical N/A
3% 2408.900 52.41 -8.84 50.0 2.41 AV 165.40 100 Vertical N/A

4 2451.100 63.91 -10.09 | 70.0 -6.09 Peak 320.90 100 Vertical N/A
4** 2451.100 57.98 -10.09 | 50.0 7.98 AV 320.90 100 Vertical N/A

5 2903.500 46.22 -5.93 70.0 -23.78 Peak 283.60 100 Vertical Pass
5** 2903.500 37.53 -5.93 50.0 -12.47 AV 283.60 100 Vertical Pass

6 5069.100 45.23 -3.06 74.0 -28.77 Peak 54.40 100 Vertical Pass
6** 5069.100 36.12 -3.06 54.0 -17.88 AV 54.40 100 Vertical Pass
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A.1.4  Test Antenna Horizontal, 1 GHz — 6 GHz

1.0E+2

=

3

level (dBuV/m)
¥

|
3

10+ i
1000 6000

Frequency (MHz)
No. Frequency | Results Factor | Limit Over Limit | Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)
1 1752.100 46.92 -14.66 | 70.0 -23.08 Peak 301.10 100 Horizontal | Pass
1+ 1752.100 42.83 -14.66 | 50.0 -7.17 AV 301.10 100 Horizontal | Pass
2 1871.100 46.56 -13.82 | 70.0 -23.44 Peak 90.10 100 Horizontal | Pass
2% 1871.100 43.40 -13.82 | 50.0 -6.60 AV 90.10 100 Horizontal | Pass
3 2401.200 54.74 -9.37 70.0 -15.26 Peak 337.80 100 Horizontal | N/A
3% 2401.200 45.35 -9.37 50.0 -4.65 AV 337.80 100 Horizontal | N/A
4 2479.900 51.39 -9.76 70.0 -18.61 Peak 0.80 100 Horizontal | N/A
4** 2479.900 48.55 -9.76 50.0 -1.45 AV 0.80 100 Horizontal | N/A
5 2967.500 46.54 -5.51 70.0 -23.46 Peak 99.80 100 Horizontal | Pass
5** 2967.500 37.90 -5.51 50.0 -12.10 AV 99.80 100 Horizontal | Pass
6 5376.000 45.31 -3.25 74.0 -28.69 Peak 135.30 100 Horizontal | Pass
6** 5376.000 35.46 -3.25 54.0 -18.54 AV 135.30 100 Horizontal | Pass
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A.2 Conducted Emissions

Note: Not applicable.

A.3 Harmonic Current Emissions

Note: Not applicable.

A.4 Voltage Fluctuations and Flicker Measurement

Note: Not applicable.

A.5 Electrostatic Discharge Immunity

: Discharge Discharge Number of .

Test Points Level (kg\]/) Modeg Discharge Verdict
HCP 4 Contact 100 Pass
VCP 4 Contact 100 Pass
Shell and Crack 8 Air 100 Pass
Keys 8 Air 80 Pass

Note: The performance criteria in TT and TR is only applicable to the TC01 Test Mode of the EUT, performance
of the other modes comply with the performance criteria in Criterion B.

A.6 Radio Frequency Electromagnetic Field Immunity

Ant F Fiel h
n en.na requency Side ield Strengt Verdict
Polarity (MHz) (V/m)
80 - 1000 Front > Pass
_ B ’ Back 3 Pass
Vertical 1000 — 3000, Left 3 P
3000 — 6000 _e it
Right 3 Pass
80 - 1000 Front > Pase
_ B ’ Back 3 Pass
Horizontal 1000 — 3000, Loft 3 Pass
3000 — 6000 -
Right 3 Pass

Note 1: The performance criteria in CT and CR is only applicable to the TC01 Test Mode of the EUT, performance
of the other modes comply with the performance criteria in Criterion A.

Note 2: During the test, the PER of Bluetooth are less than 10%.
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A.7 Electrical Fast Transient / Burst Immunity

Note: Not applicable.

A.8 Transients and Surges

Note: Not applicable.

A.9 Surge Immunity

Note: Not applicable.

A.10 Immunity to Conducted Disturbances Induced by RF Fields
Note: Not applicable.

A.11 Voltage Dips and Short Interruptions Immunity

Note: Not applicable.
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ANNEX B TEST SETUP PHOTOS

Please refer the document “BL-SZ2140930-AE.PDF”.

ANNEX C EUT EXTERNAL PHOTOS

Please refer the document “BL-SZ2140930-AW.PDF”.
ANNEX D EUT INTERNAL PHOTOS

Please refer the document “BL-SZ2140930-Al.PDF”.

--END OF REPORT--
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1 ADMINISTRATIVE DATA (GENERAL INFORMATION)

1.1 Identification of the Testing Laboratory

Company Name Shenzhen BALUN Technology Co., Ltd.

Address Block B, 1st FL, Baisha Science and Technology Park, Shahe Xi Road,
Nanshan District, Shenzhen, Guangdong Province. P.R. China

Phone Number +86 755 6685 0100

1.2 Identification of the Responsible Testing Location

Test Location Shenzhen BALUN Technology Co., Ltd.
Block B, 1st FL, Baisha Science and Technology Park, Shahe Xi
Address Road, Nanshan District, Shenzhen, Guangdong Province. P.R. China
All measurement facilities used to collect the measurement data are
- located at Block B, FL 1, Baisha Science and Technology Park, Shahe
Description

Xi Road, Nanshan District, Shenzhen, Guangdong Province, P. R.
China 518055

1.3 Laboratory Condition

Ambient Temperature 20°C to 25°C
Ambient Relative
Humidity

Ambient Pressure 100kPa to 102kPa

45% to 75%

1.4 Announce
(1) The test report reference to the report template version v1.8.

(2) The test report is invalid if not marked with the signatures of the persons responsible for preparing and
approving the test report.

(3) The test report is invalid if there is any evidence and/or falsification.

(4) The results documented in this report apply only to the tested sample, under the conditions and modes of
operation as described herein.

(5) This document may not be altered or revised in any way unless done so by BALUN and all revisions are duly
noted in the revisions section.

(6) Content of the test report, in part or in full, cannot be used for publicity and/or promotional purposes without
prior written approval from the laboratory.
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2 PRODUCT INFORMATION

2.1 Applicant Information

Applicant Woan Technology (Shenzhen) Co., Ltd.
Room 101-116, Building B4, Yintian Industrial Zone, Xixiang Street,
Bao'an District, Shenzhen, Guangdong, P.R.China, 518102

Address

2.2 Manufacturer Information

Manufacturer Woan Technology (Shenzhen) Co., Ltd.
Room 101-116, Building B4, Yintian Industrial Zone, Xixiang Street,
Bao'an District, Shenzhen, Guangdong, P.R.China, 518102

Address

2.3 Factory Information

Factory Woan Technology (Shenzhen) Co., Ltd.
Room 101-116, Building B4, Yintian Industrial Zone, Xixiang Street,
Bao'an District, Shenzhen, Guangdong, P.R.China, 518102

Address

2.4 General Description for Equipment under Test (EUT)

EUT Name SwitchBot Contact Sensor
Model Name Under

W1201500
Test

Series Model Name W1201501, W1201502, W1201503, W1201504, W1201505
Description of Model
name differentiation

Only model name different.

Hardware Version V1.0

Software Version V4.1.5
Dimensions(Approx.) 70.5*25.5*23mm
Weight(Approx.) 43g (not included batteries)

2.5 Ancillary Equipment
N/A

2.6 Technical Information

The requirement for the following technical information of the EUT was tested in this report:

Ratings Input: DC 3V (Supplied by 2*AAA type batteries)

Classification of use by X] Ordinary person [] Instructed person [ ]Skilled person
X] Children likely to be present

Supply Connection [] AC Mains [] DC Mains

X External Circuit - not Mains connected
-XIES1 [] ES2 []ES3

Supply % Tolerance [] +10%/-10%
[] +20%/-15%
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]+ %l - %
X None
[] pluggable equipment type A -

[] non-detachable supply cord
[] appliance coupler
[] direct plug-in
[] mating connector

[] pluggable equipment type B -
[] non-detachable supply cord
[] appliance coupler

[] permanent connection
[] mating connector X other: not directly connect to mains
N/A

[] movable [] hand-held [] transportable

[] stationary [] for building-in [] direct plug-in [] rack-
mounting X wall-mounted

[(Jovcl [Jovcu []ovcl

[] ovCIVv X other: not directly connect to mains
[] Class| [] Classll [X] Class lll

[] restricted access location [X] N/A

[] PD1 X PD 2 [1PD3

60°C

Xipxo OIP__
N/A

X] 2000m orless [ 5000 m

X 2000morless [ ] m

X] 0.043kg (not included batteries)
Note: The above EUT information was declared by manufacturer and for more detailed features
description, please refer to the manufacturer's specifications or user's manual.
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3 SUMMARY OF TEST

3.1 Test Standards
No. | Identity Document Title

Audio/video, information and communication

1 IEC 62368-1:2014 . i
technology equipment —Part 1: Safety requirements

Audio/video, information and communication

2 | EN 62368-1:2014+A11:2017 . .
technology equipment —Part 1: Safety requirements

3.2 Possible test case verdict

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)

6/71



@@n Report No.: BL-SZ2140930-101

3.3 Test item

Tests performed (hame of test and test clause): | Summary of compliance with National

5.2 Electrical energy source Differences:

classifications List of countries addressed:
5.4.1.4, Maximum operating temperatures 1. European group
6.3.2, 9.0, | for materials, components and
B.2.6 systems
6.2.2 Electrical power sources (PS)

measurements for classification

8.7 Equipment mounted to a wall,
ceiling or other structure

9.41 Equipment safeguards for thermal
burn

Annex Simulated Abnormal operating

B.3 condition tests

Annex Simulated single fault conditions

B.4

Annex Durability, legibility and permanence

F.3.9 of markings

Annex M Batteries

o Maximal ambient temperature as specified by
the manufacturer: +60°C.
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3.4 General information

The test results presented in this report relate only to the object tested.

This report shall not be reproduced, except in full, without the written approval of the Issuing testing
laboratory.

"(see Enclosure #)" refers to additional information appended to the report.

"(see appended table)" refers to a table appended to the report.

The equipment is a SwitchBot Contact Sensor, basic model name is W1201500.

1. All tests are performed on model W1201500.

2. Instructions and equipment marking related to safety is applied in the language that is acceptable
in the country in which the equipment is to be sold.

3. The specified Max. ambient temperature is +60°C.

4. The equipment was evaluated for a maximum operating altitude of 2000m.

(Note 1: Identify the following six (6) energy source forms based on the origin of the energy.)

(Note 2: The identified classification e.g., ES2, TS1, should be with respect to its ability to cause pain
or injury on the body or its ability to ignite a combustible material. Any energy source can be
declared Class 3 as a worse case classification e.g. PS3, ES3.

Source of electrical energy Corresponding classification (ES)
All circuits ES1

Source of power or PIS Corresponding classification (PS)
Internal circuit PS1

Source of hazardous substances Corresponding chemical
Battery Complied with annex M

Source of kinetic/mechanical energy Corresponding classification (MS)
Edges and corners of enclosure MS1
Mass of EUT MS1
Wall mount equipment MS1
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Source of thermal energy Corresponding classification (TS)
Accessible parts TS

Type of radiation Corresponding classification (RS)
LEDs for indication RS1

Ordinary PS1:< 15W N/A N/A N/A
internal circuits

Ordinary AAA type non- N/A Comply with N/A
rechargeable annex M
battery

Ordinary MS1: Edges and N/A N/A N/A
corners
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Ordinary MS1: Mass of N/A N/A N/A
EUT

Ordinary MS1: Wall mount N/A N/A N/A
equipment

Ordinary TS1: Accessible N/A N/A N/A
parts

Ordinary RS1: LEDs for N/A N/A N/A
indication

Supplementary Information:
(1) See attached energy source diagram for additional details.
(2) “N” — Normal Condition; “A” — Abnormal Condition; “S” Single Fault
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4 GENERAL TEST CONFIGURATIONS

4.1 Test Environments

Temperature (°C)

20°C to 25°C

Relative Humidity (%)

45% to 75%

Atmospheric Pressure (kPa)

100kPa to 102kPa

4.2 Test Equipment List

Calibration Due

No. | Equipment name Manufacture Serial No. Date Usage
1 Digital Caliper CHUANLIANG | BZ-SFT-L003 2021/10/21 \
2 Heating Recorder Agilent BZ-SFT-L090 2021/06/04 V
3 | Pull and push Tester | AIDEBAO BZ-SFT-L046 2021/06/10 N
4 Electronic Scale YINGHENG BZ-SFT-L107 2021/10/19 \
5 | Stop Watch HUIBO BZ-SFT-L068 2021/06/11 N
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IEC 62368-1

Clause Requirement-Test Result-Remark Verdict

5 TEST RESULTS

4 General Requirements P

411 Acceptance of materials, components and See appended table 4.1.2 P

subassemblies

412 Use of components Components which are certified to P
IEC and/or national standards are
used correctly within their ratings.
Components not covered by IEC
standards are tested under the
conditions present in the
equipment. See also Annex G

413 Equipment design and construction Evaluation of safeguards P
regarding limiting the outputs to
fulfill ES1 and protection in regard
to risk of spread of fire,
mechanical and thermal burn
injury considered.

4.1.15 Markings and instructions.............ccccoceeirnnnnen. : P

444 Safeguard robustness See below. P

4442 Steady force tests........coovviiiiiiiiii : (See Annex T.4) N/A

4443 Drop tests ....oeeiiiiiieeie : (See Annex T.7) N/A

4444 Impact tests ..o : N/A

4445 Internal accessible safeguard enclosure and N/A

barrier tests ... :

4446 Glass Impact tests.........ccocceeeeeeeiiiiciiiieeee e, : No such glass used. N/A

4447 Thermoplastic material tests ............cccocvveeeeenn. : (See Annex T.8) N/A

4448 Air comprising a safeguard.............ccccceeeiiieeens : N/A

4449 Accessibility and safeguard effectiveness After tests 0f 4.4.4.2,4.4.4.3, no P
safeguard damaged.

4.5 Explosion No explosion occurs during P
normal/abnormal operation and
single fault conditions

4.6 Fixing of conductors N/A

4.6.1 Fix conductors not to defeat a safeguard N/A
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IEC 62368-1
Clause Requirement-Test Result-Remark Verdict
4.6.2 10 N force test applied to ........cceeeeeeeiiieinnnnnen. : N/A
4.7 Equipment for direct insertion into mains socket - The EUT is not for direct insertion N/A
outlets into mains socket outlets, class Il
equipment
4.7.2 Mains plug part complies with the relevant N/A
standard ..., :
4.7.3 Torque (NM) c.eeeeeeiiie e : N/A
4.8 Products containing coin/button cell batteries professional equipment and N/A
equipment for use in locations
where it is unlikely that children
will be present
4.8.2 Instructional safeguard N/A
4.8.3 Battery Compartment Construction N/A
Means to reduce the possibility of children —
removing the battery...........cccccii, :
48.4 Battery Compartment Mechanical Tests ........... : N/A
4.8.5 Battery Accessibility N/A
4.9 Likelihood of fire or shock due to entry of No likelihood of conductive object P
conductive ObjecCt............uevieiiiiiiiiiiiiiiis : entry into enclosure.
5 Electrically-caused injury P
5.2.1 Electrical energy source classifications .............. : (See appended table 5.2) P
522 ES1, ES2 and ES3 limits ES1 P
5222 Steady-state voltage and current ........................ : (See appended table 5.2) P
5223 Capacitance IMits...........cccoeveervereeeeeeeeeeeen. : Class Il equipment N/A
5.2.2.4 Single puISe IMILS .........o.veveeeeeeeeeeee e : No such single pulses generated in N/A
the EUT or applied to it.
5225 Limits for repetitive pulSes .........ccccceevevrvinrnnens : No such repetitive pulses within the N/A
EUT
52.2.6 RINGING SIGNAIS .....voveveeeeeeeeeeeeeeeee e, : No such ringing signals within the N/A
EUT
5227 AUIO SIGNAIS ... : No such audio signals N/A
5.3 Protection against electrical energy sources See below P
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IEC 62368-1
Clause Requirement-Test Result-Remark Verdict
5.3.1 General Requirements for accessible parts to See only 4.3 and 5.3 to 5.5 which P
ordinary, instructed and skilled persons applies to protection between the
accessible parts and hazardous
parts of other circuits.
5.3.2.1 Accessibility to electrical energy sources and Only ES1 circuit can be accessed P
5.3.2.2 Contact requirements No ES3 circuit. P
a) Test with test probe from Annex V ................. : N/A
b) Electric strength test potential (V)................... : N/A
C) Air gap (IMM) oo : N/A
5324 Terminals for connecting stripped wire No such terminals. N/A
54 Insulation materials and requirements P
54.1.2 Properties of insulating material P
5.4.1.3 Humidity conditioning .........ceeeevereerereerreres : No hygroscopic material used. N/A
5414 Maximum operating temperature for insulating (See appended table 5.4.1.4) P
MaterialS ......oooeiiiiie :
54.15 Pollution degree.........ccceecveeviveviee e, : 2 —
54152 Test for pollution degree 1 environment and for an Pollution degree 2 is applied. No N/A
insulating compound insulating compound applied
(however see 5.5.4).
54153 Thermal cycling See above N/A
54.1.6 Insulation in transformers with varying dimensions No such transformer within the EUT N/A
5417 Insulation in circuits generating starting pulses No such starting pulses within the N/A
EUT
54.1.8 Determination of working voltage N/A
54.1.9 Insulating surfaces N/A
5.4.1.10 Thermoplastic parts on which conductive metallic N/A
parts are directly mounted
54.1.10.2 Vicat softening temperature.............cccocoveinnnne. : N/A
54.1.10.3 Ball pressure ... : N/A
5.4.2 Clearances N/A
5422 Determining clearance using peak working voltage N/A
54.2.3 Determining clearance using required withstand N/A
VOItAGE e :
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a) a.c. mains transient voltage.............ccccceceeenene : —

b) d.c. mains transient voltage .........c...ccccceenee.e. : —

c) external circuit transient voltage...................... : —

d) transient voltage determined by measurement : —

5424 Determining the adequacy of a clearance using an N/A
electric strength test

54.2.5 Multiplication factors for clearances and test voltages N/A
54.3 Creepage distances.........ccoccovvieiininin e : N/A
5.4.3.1 General N/A
54.3.3 Material Group ......ooceeiieeeeeee e : —
54.4 Solid insulation N/A
5442 Minimum distance through insulation ................ : N/A
5443 Insulation compound forming solid insulation N/A
5444 Solid insulation in semiconductor devices N/A
5445 Cemented joints N/A
54.4.6 Thin sheet material N/A
54.4.6.1 General requirements N/A
54.46.2 Separable thin sheet material N/A

Number of layers (PCS) ...ccoevvvrivrieiiieiereeie : N/A
54.46.3 Non-separable thin sheet material N/A
54464 Standard test procedure for non-separable thin|See above N/A

sheet material.........ccooovveeiiieeiiee e, :

54.4.6.5 Mandrel test N/A
5447 Solid insulation in wound components N/A
5449 Solid insulation at frequencies >30 kHz............ : N/A
54.5 Antenna terminal insulation No such antenna terminal used. N/A
5.4.5.1 General N/A
5452 Voltage surge test N/A

Insulation resistance (MQ) ..........cccceevinernnnen. : N/A
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5.4.6 Insulation of internal wire as part of supplementary |No such insulation of internal wire N/A
safeguard ........cccoeiiiie : as part of supplementary

safeguard.

54.7 Tests for semiconductor components and for No tests necessary — see only N/A
cemented joints 54.4.4.

54.8 Humidity conditioning N/A
Relative humidity (%) .....cceeeeiiiiieiiiiiieiiieeeee : —
Temperature (°C) ...ccoooviiiiiiiie, : —
Duration (D) ...eeeeeiiiiee e : —

54.9 Electric strength test..........ccooiiiiiis : N/A

5491 Test procedure for a solid insulation type test N/A

5.4.9.2 Test procedure for routine tests N/A

5.4.10 Protection against transient voltages between N/A
external circuit

5.4.10.1 Parts and circuits separated from external circuits N/A

54.10.2 Test methods N/A

5.4.10.2.1 General N/A

5.4.10.2.2 Impulse test.......cvvieiiiiiiii e, : N/A

5.4.10.2.3 Steady-state test ..o : N/A

5.4.11 Insulation between external circuits and earthed N/A
CIFCUILIY e :

54.111 Exceptions to separation between external circuits N/A
and earth

54.11.2 Requirements N/A
Rated operating voltage Uop (V) ..evvveviievinineenee. : —
Nominal voltage Upeak (V) ..veeerveeeiiieiieieiieeee : —
Max increase due to variation Usp ..........c.......... : —
Max increase due to ageing AUsa .........ccceeennee : —
Uop= Upeak + AUsp+ AUsa.....ccoeiiiiiiiiiiiiiien, : —

5.5 Components as safeguards

5.5.1 General N/A

5.5.2 Capacitors and RC units N/A

5.5.2.1 General requirement N/A
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5.5.2.2 Safeguards against capacitor discharge after N/A
disconnection of a connector ..............cccceeenneee. :
55.3 Transformers N/A
554 Optocouplers N/A
555 Relays N/A
55.6 Resistors N/A
55.7 SPD’s N/A
55.71 Use of an SPD connected to reliable earthing No such construction. N/A
5.5.7.2 Use of an SPD between mains and protective earth N/A
55.8 Insulation between the mains and external circuit|No such external circuits. N/A
consisting of a coaxial cable ..........c..ccoevneneee. :
5.6 Protective conductor N/A
5.6.2 Requirement for protective conductors Class Ill equipment with no means N/A
of earthing
5.6.2.1 General requirements N/A
5.6.2.2 Colour of insulation N/A
5.6.3 Requirement for protective earthing conductors NA
Protective earthing conductor size (mm?) ...........: —
5.6.4 Requirement for protective bonding conductors N/A
5.6.4.1 Protective bonding conductors N/A
Protective bonding conductor size (mm?).............: —
Protective current rating (A) ..ccooeeveeeeiieiieee. : —
5.6.4.3 Current limiting and overcurrent protective devices N/A
5.6.5 Terminals for protective conductors N/A
5.6.5.1 Requirement N/A
Conductor size (mm?), nominal thread diameter N/A
(MM e :
5.6.5.2 Corrosion N/A
5.6.6 Resistance of the protective system N/A
5.6.6.1 Requirements N/A
5.6.6.2 Test Method Resistance (Q)........cccoceevieeiiieennne. : N/A
5.6.7 Reliable earthing N/A
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57 Prospective touch voltage, touch current and protective conductor current N/A
5.7.2 Measuring devices and networks N/A
5.7.21 Measurement of touch current...............ccceevee. : N/A
5.7.2.2 Measurement of prospective touch voltage N/A
57.3 Equipment set-up, supply connections and earth N/A

connections

System of interconnected equipment (separate —
connections/single connection)..........cc.cocceeeeenee :

Multiple connections to mains (one connection at a —
time/simultaneous connections)............cccoccvee.. :

574 Earthed conductive accessible parts .................. : N/A
575 Protective conductor current N/A
Supply Voltage (V) ccevveeeeeeeeeiceeeee e : —

Measured current (MA) ......cccvieieeeeeeiieieeeeeee, : —

Instructional Safeguard ...........cccccccoveiiiiienneenn. : N/A

5.7.6 Prospective touch voltage and touch current due to | No external circuits. N/A
external circuits

5.7.6.1 Touch current from coaxial cables N/A

5.7.6.2 Prospective touch voltage and touch current from N/A
external circuits

577 Summation of touch currents from external circuits | No external circuits. N/A

a) Equipment with earthed external circuits N/A
Measured current (MA) ..o, :

b) Equipment whose external circuits are not N/A

referenced to earth. Measured current (mA).......:

6 Electrically- caused fire P

6.2 Classification of power sources (PS) and potential ignition sources (PIS) P

6.2.2 Power source circuit classifications All circuits regarded as PS1 P

6.2.2.1 General P

6.2.2.2 Power measurement for worst-case load fault ... : (See appended table 6.2.2) N/A

6.2.2.3 Power measurement for worst-case power source | (See appended table 6.2.2) N/A
AU ..o :
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6.2.24 P S (See appended table 6.2.2) P
6.2.2.5 P2 N/A
6.2.2.6 P S e N/A
6.2.3 Classification of potential ignition sources N/A
6.2.3.1 Arcing PIS o : N/A
6.2.3.2 Resistive PIS ... : N/A
6.3 Safeguards against fire under normal operating and abnormal operating conditions P
6.3.1 (a) No ignition and attainable temperature value less |No ignition and no such P
than 90 % defined by ISO 871 or less than 300 °C for | temperature attained within the
unknown materials ..........cccoooeciiieiiie e, : equipment. (See appended table
54.1.4,6.3.2,9.0, B.2.6)
6.3.1 (b) Combustible materials outside fire enclosure No fire enclosure required. P
6.4 Safeguards against fire under single fault conditions P
6.4.1 Safeguard Method P
6.4.2 Reduction of the likelihood of ignition under single | The apparatus is power supplied P
fault conditions in PS1 circuits by 2*AAA batteries which was
considered as PS1 power source.
6.4.3 Reduction of the likelihood of ignition under single | See above N/A
fault conditions in PS2 and PS3 circuits
6.4.3.1 General N/A
6.4.3.2 Supplementary Safeguards N/A
Special conditions if conductors on printed boards N/A
are opened or peeled
6.4.3.3 Single Fault Conditions...........ccoveeveeneeiinieeneens : N/A
Special conditions for temperature limited by fuse | No such consideration. N/A
6.4.4 Control of fire spread in PS1 circuits P
6.4.5 Control of fire spread in PS2 circuits N/A
6.4.5.2 Supplementary safeguards .........cccccceeiiiinnnns : (See appended tables 4.1.2 and N/A
Annex G)
6.4.6 Control of fire spread in PS3 circuit PS1. N/A
6.4.7 Separation of combustible materials from a PIS N/A
6.4.71 General........cocoviiiiii : N/A
6.4.7.2 Separation by distance N/A
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6.4.7.3 Separation by a fire barrier No specific barrier provided. N/A
6.4.8 Fire enclosures and fire barriers N/A
6.4.8.1 Fire enclosure and fire barrier material properties No fire enclosure required N/A
6.4.8.2.1 Requirements for a fire barrier N/A
6.4.8.2.2 Requirements for a fire enclosure No fire enclosure required N/A
6.4.8.3 Constructional requirements for a fire enclosure and | See below N/A
a fire barrier
6.4.8.3.1 Fire enclosure and fire barrier openings N/A
6.4.8.3.2 Fire barrier dimensions No fire barrier. N/A
6.4.8.3.3 Top Openings in Fire Enclosure: dimensions (mm) N/A
Needle Flame test N/A
6.4.8.3.4 Bottom Openings in Fire Enclosure, condition met N/A
a), b) and/or ¢) dimensions (mMm) ........cccccceveenee. :
Flammability tests for the bottom of a fire enclosure N/A
6.4.8.3.5 Integrity of the fire enclosure, condition met: a), b) N/A
Lo o) ISR :
6.4.84 Separation of PIS from fire enclosure and fire barrier N/A
distance (mm) or flammability rating .................... :
6.5 Internal and external wiring N/A
6.5.1 Requirements N/A
6.5.2 Cross-sectional area (MmM?) .........ccccccoeeeeerennn. : —
6.5.3 Requirements for interconnection to building wiring N/A
6.6 Safeguards against fire due to connection to N/A
additional equipment
External port limited to PS2 or complies with Clause N/A
Q.1
7 INJURY CAUSED BY HAZARDOUS SUBSTANCES N/A
7.2 Reduction of exposure to hazardous substances No such source N/A
7.3 Ozone exposure N/A
7.4 Use of personal safeguards (PPE) N/A
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Personal safeguards and instructions................. —
7.5 Use of instructional safeguards and instructions N/A
Instructional safeguard (ISO 7010) .........ccec..... —
7.6 Batteries ..o : N/A
8 MECHANICALLY-CAUSED INJURY P
8.1 General No moving parts in the equipment P
— see below regarding edges and
corners.
8.2 Mechanical energy source classifications MS1 P
8.3 Safeguards against mechanical energy sources P
8.4 Safeguards against parts with sharp edges and |Edges and corners of the enclosure P
corners are rounded.
8.4.1 Safeguards N/A
8.5 Safeguards against moving parts No moving parts. N/A
8.5.1 MS2 or MS3 part required to be accessible for the N/A
function of the equipment
8.5.2 Instructional Safeguard..........ccccoooeviiniiiinninnn : —
854 Special categories of equipment comprising moving N/A
parts
8.5.4.1 Large data storage equipment N/A
8.54.2 Equipment having electromechanical device for N/A
destruction of media
8.54.21 Safeguards and Safety Interlocks ... N/A
8.5.4.2.2 Instructional safeguards against moving parts N/A
Instructional Safeguard...........ccccoeevviiieeiciecieeen —
8.5.4.2.3 Disconnection from the supply N/A
85424 Probe type and force (N) ......cccoovvvviniireeeee N/A
8.55 High Pressure Lamps N/A
8.5.51 Energy Source Classification N/A
8552 High Pressure Lamp Explosion Test ....................: N/A
8.6 Stability MS1 N/A
8.6.1 Product classification N/A
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Instructional Safeguard..........cccccoeevieninnnninnnn —
8.6.2 Static stability N/A
8.6.2.2 Static stability test N/A
Applied FOrce ... .o : —
8.6.2.3 Downward Force Test N/A
8.6.3 Relocation stability test N/A
Unit configuration during 10° tilt ............ccceceevinnnene : —
8.6.4 Glass slide test N/A
8.6.5 Horizontal force test (Applied Force).........cccccce... : N/A
Position of feet or movable parts............cccoeeeee : —
8.7 Equipment mounted to wall or ceiling Mass: 0.043kg, install height not P
been clarified, MS3
8.7.1 Mounting Means (Length of screws (mm) and Use sticker P
mounting SUMface) .......cccvvvvriniie e :
8.7.2 Direction and applied force..............cccovevevevvinenennns . |1.26N, downward force, 1 mins P
8.8 Handles strength N/A
8.8.1 Classification N/A
8.8.2 Applied FOrce ... : N/A
8.9 Wheels or casters attachment requirements Not such equipment. N/A
8.9.1 Classification N/A
8.9.2 Applied fOrce ... : —
8.10 Carts, stands and similar carriers Not such equipment. N/A
8.10.1 General N/A
8.10.2 Marking and instructions N/A
Instructional Safeguard...........ccceevieeiii e, : —
8.10.3 Cart, stand or carrier loading test and compliance N/A
Applied fOrCe ......ccveeeeeccecce e : —
8.104 Cart, stand or carrier impact test N/A
8.10.5 Mechanical stability N/A
Applied horizontal force (N).......cccevveiiinieeneenene : —
8.10.6 Thermoplastic temperature stability (°C)................ : N/A
8.11 Mounting means for rack mounted equipment Not such equipment. N/A
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8.11.1 General N/A
8.11.2 Product Classification N/A
8.11.3 Mechanical strength test, variable N ................... N/A
8.11.4 Mechanical strength test 250N, including end stops N/A
8.12 Telescoping or rod antennas ...........ccccceceveeeceneenee. No such parts. N/A
Button/Ball diameter (mm).........cccoceiiniininiinndt —
9 Thermal burn injury P
9.2 Thermal energy source classifications No part considered to be accessible P
other than enclosure. The
equipment evaluated by
temperature test (see table
5.4.1.4).
9.3 Safeguard against thermal energy sources Temperature of enclosure classed P
as TS1.
94 Requirements for safeguards =]
transfer of thermal energy of
internal parts under normal
operating conditions and abnormal
operating conditions.
9.4.2 Instructional safeguard ...........cccccevveviieniieneenen, : N/A
10 RADIATION P
10.2 Radiation energy source classification RS1 N/A
10.2.1 General classification RS1 P
10.3 Protection against laser radiation No laser radiation N/A
Laser radiation that exists equipment: —
Normal, abnormal, single-fault ............................ :
Instructional safeguard.............ccccceeeeiiiiiinnnen.n. : —
TOON .. : —
104 Protection against visible, infrared, and UV P
radiation
10.4.1 General RS1 N/A
10.4.1.a) RS3 for Ordinary and instructed persons............ : N/A

23171




@@n Report No.: BL-SZ2140930-101

IEC 62368-1
Clause Requirement-Test Result-Remark Verdict
10.4.1.b) RS3 accessible to a skilled person ..................... : N/A
Personal safeguard (PPE) instructional —
safeguard
10.4.1.c) Equipment visible, IR, UV does not exceed RS1. : P
10.4.1.d) Normal, abnormal, single-fault conditions ........ : N/A
10.4.1.e) Enclosure material employed as safeguard is P
oo =T (U =SSP :
10.4.1.f) UV attenuation...........ccccoiiieiiiiiieiiee e : N/A
10.4.1.9) Materials resistant to degradation UV ................. : N/A
10.4.1.h) Enclosure containment of optical radiation ......... : N/A
10.4.1.i) Exempt Group under normal operating conditions N/A
10.4.2 Instructional safeguard............cccccceeeiiiiiiininnnnn.n. : N/A
10.5 Protection against x-radiation No such x-radiation generated N/A
from the equipment
10.5.1 X- radiation energy source that exists equipment N/A
Normal, abnormal, single fault conditions N/A
Equipment safeguards ............ccccceeeiiiieeiiciieeee : N/A
Instructional safeguard for skilled person.............: N/A
10.5.3 Most unfavourable supply voltage to give maximum —
radiation...........ocueeiiiiiie e :
Abnormal and single-fault condition................... : N/A
Maximum radiation (PA/KG) ....cccvvveeriiiieiiiiiieeeenn : N/A
10.6 Protection against acoustic energy sources Not such an equipment. N/A
10.6.1 General N/A
10.6.2 Classification N/A
Acoustic output, dB(A)........cooiiiiiiiiieieeeeeeiieee. : N/A
Output voltage, unweighted rm.s...........c........... : N/A
10.6.4 Protection of persons N/A
Instructional safeguards ............ccccoecieeiiciernenns : N/A
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Equipment safeguard prevent ordinary person to —
RS2 :
Means to actively inform user of increase sound —
PIESSUIE.....eeiieeeeiiieeeateeeeeaieeeeessneeessnssaeeesnnseeeean :
Equipment safeguard prevent ordinary person to —
RS2,
10.6.5 Requirements for listening devices (headphones, N/A
earphones, etc.)
10.6.5.1 Corded passive listening devices with analog N/A
input
Input voltage with 94 dB(A) Laeqacoustic —
Pressure OUtpUL ......ooooeeiiiiiiii :
10.6.5.2 Corded listening devices with digital input N/A
Maximum dB(A).......oooueeiiiiieeee e : —
10.6.5.3 Cordless listening device N/A
Maximum dB(A)........cocciiiiiie e : —
B NORMAL OPERATING CONDITION TESTS, ABNORMAL OPERATING CONDITION P
TESTS AND SINGLE FAULT CONDITION TESTS
B.2 Normal Operating Conditions See the following details. P
B.2.1 General requirements ...........cccccvviveeeeeeeeeecccnnnld P
Audio Amplifiers and equipment with audio Not such equipment. N/A
amplifiers.......coveeeiiiiii )
B.2.3 Supply voltage and tolerances DC 3V P
B.2.5 INput test.. ool (See appended table B.2.5) N/A
B.3 Simulated abnormal operating conditions P
B.3.1 General requirements ........cccoccoeeiiniiene el (See appended table B.3 & B.4) P
B.3.2 Covering of ventilation openings P
B.3.3 D.C. mains polarity test The EUT is not connected to a N/A
D.C. mains
B.34 Setting of voltage selector............cccceeveeeiiiinnnnnnl No setting of voltage selector N/A
within the EUT
B.3.5 Maximum load at output terminals ......................... | No output terminals N/A
B.3.6 Reverse battery polarity No reverse battery polarity N/A
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B.3.7 Abnormal operating conditions as specified in Not such equipment. N/A
Clause E.2.
B.3.8 Safeguards functional during and after abnormal All safeguards remained effective. P
operating conditions
B.4 Simulated single fault conditions P
B.4.2 Temperature controlling device open or short- No such device used. N/A
circuited
B.4.3 Motor tests No motors used. N/A
B.4.3.1 Motor blocked or rotor locked increasing the N/A
internal ambient temperature ...
B.4.4 Short circuit of functional insulation See the following details. P
B.4.4.1 Short circuit of clearances for functional insulation | (See appended table B.4) P
B.4.4.2 Short circuit of creepage distances for functional N/A
insulation
B.4.4.3 Short circuit of functional insulation on coated No coated printed boards within N/A
printed boards the EUT
B.4.5 Short circuit and interruption of electrodes in tubes N/A
and semiconductors
B.4.6 Short circuit or disconnect of passive components N/A
B.4.7 Continuous operation of components The EUT is continuous operating N/A
type and no such components
intended for short time operation or
intermittent operation
B.4.8 Class 1 and Class 2 energy sources within limits No change to circuits classified in P
during and after single fault conditions 5.3.
B.4.9 Battery charging under single fault conditions ....: P
c UV RADIATION N/A
C.1 Protection of materials in equipment from UV No such UV generated from the N/A
radiation equipment.
C1.2 Requirements See above. N/A
CA1.3 Test method See above. N/A
c>2 UV light conditioning test See above. N/A
C.2.1 Test apparatus See above. N/A
C.2.2 Mounting of test samples See above. N/A
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C23 Carbon-arc light-exposure apparatus See above. N/A
C.24 Xenon-arc light exposure apparatus See above. N/A
D TEST GENERATORS N/A
D.1 Impulse test generators No such consideration. N/A
D.2 Antenna interface test generator See above. N/A
D.3 Electronic pulse generator See above. N/A
E TEST CONDITIONS FOR EQUIPMENT CONTAINING AUDIO AMPLIFIERS N/A
E.A Audio amplifier normal operating conditions Not such equipment. N/A
Audio signal voltage (V) ...cccoovvveveiiiiiiiiieeeeeee : See above. —
Rated load impedance (Q) ...ccccceeveeviiiiiiieeeeeen. : See above. —
E.2 Audio amplifier abnormal operating conditions See above. N/A
F EQUIPMENT MARKINGS, INSTRUCTIONS, AND INSTRUCTIONAL SAFEGUARDS P
F.1 General requirements See the following details. p
Instructions — Language ..........cccccoeeeiviiieeennnnen. : English checked —
F.2 Letter symbols and graphical symbols See the following details. P
F.21 Letter symbols according to IEC60027-1 Letter symbols for quantities and P
units are complied with IEC 60227-
1.
F.2.2 Graphic symbols IEC, ISO or manufacturer specific N/A
F.3 Equipment markings P
F.3.1 Equipment marking locations Equipment marking is located on P
the enclosure surface and is easily
visible.
F.3.2 Equipment identification markings See the following details. P
F.3.2.1 Manufacturer identification .............cccoccceeeee. : See copy of marking or labelling —
F.3.2.2 Model identification ...........cccocveiiiiiieeiiee e, : | See copy of marking or labelling —
F.3.3 Equipment rating markings See the following details. N/A
F.3.3.1 Equipment with direct connection to mains Class Il equipment N/A
F.3.3.2 Equipment without direct connection to mains P
F.3.3.3 Nature of supply voltage .........ccccoviieeeiiiiieeinnen. : —
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F.3.34 Rated voltage ... : —
F.3.34 Rated frequencCy.........cccocveeiicieee e : —
F.3.3.6 Rated current or rated power ............cccccevuvnnnnne. : —
F.3.3.7 Equipment with multiple supply connections N/A
F.3.4 Voltage setting device Auto range and no voltage selector N/A
provide within the equipment.
F.3.5 Terminals and operating devices N/A
F.3.5.1 Mains appliance outlet and socket-outlet markings | No such devices on the equipment. N/A
F.3.5.2 Switch position identification marking .................: No such switch on the equipment. N/A
F.3.5.3 Replacement fuse identification and rating N/A
MAMKINGS e
F.3.5.4 Replacement battery identification marking........: N/A
F.3.5.5 Terminal marking location N/A
F.3.6 Equipment markings related to equipment N/A
classification
F.3.6.1 Class | Equipment N/A
F.3.6.1.1 Protective earthing conductor terminal N/A
F.3.6.1.2 Neutral conductor terminal N/A
F.3.6.1.3 Protective bonding conductor terminals N/A
F.3.6.2 Class Il equipment (IEC60417-5172) N/A
F.3.6.2.1 Class Il equipment with or without functional earth N/A
F.3.6.2.2 Class Il equipment with functional earth terminal N/A
marking
F.3.7 Equipment IP rating marking .........ccccoeiiiii IPXO0. —
F.3.8 External power supply output marking No external power supply output N/A
F.3.9 Durability, legibility and permanence of marking Marking is considered to be legible P
and easily discernible. See also
the following details.
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F.3.10 Test for permanence of markings The label was subjected to the P

permanence of marking test. The

label was rubbed with cloth soaked

with water for 15 sec. And then

again for 15 sec. With the cloth

soaked with petroleum spirit.

After this test there was no

damage to the label. The marking

on the label did not fade. There

was no curling and lifting of the

label edge.

After each test, the marking

remained legible.

F.4 Instructions P
a) Equipment for use in locations where children N/A
not likely to be present - marking
b) Instructions given for installation or initial use P
c) Equipment intended to be fastened in place N/A
d) Equipment intended for use only in restricted N/A
access area
e) Audio equipment terminals classified as ES3 and | No such terminals provided. N/A

other equipment with terminals marked in
accordance F.3.6.1

f) Protective earthing employed as safeguard N/A
g) Protective earthing conductor current exceeding N/A
ES2 limits

h) Symbols used on equipment No such symbols used as a N/A

safeguard considered.

i) Permanently connected equipment not provided | Not permanently connected N/A
with all-pole mains switch equipment.
j) Replaceable components or modules providing | No such markings. N/A

safeguard function

F.5 Instructional safeguards P

Where “instructional safeguard” is referenced in the P
test report it specifies the required elements,
location of marking and/or instruction
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G COMPONENTS P
GA1 Switches N/A
G.1.1 General requirements No switch used. N/A
G.1.2 Ratings, endurance, spacing, maximum load N/A
G.2 Relays N/A
G.2.1 General requirements N/A
G.22 Overload test N/A
G.2.3 Relay controlling connectors supply power N/A
G.24 Mains relay, modified as stated in G.2 N/A
G.3 Protection Devices N/A
G.3.1 Thermal cut-offs No thermal cut-off provided within N/A
the equipment.
G.3.1.1a) Thermal cut-outs separately approved according to | See above. N/A
&b) IEC 60730 with conditions indicated in a) & b)
G.3.1.1¢) Thermal cut-outs tested as part of the equipment See above. N/A
as indicated in c)
G.3.1.2 Thermal cut-off connections maintained and secure | See above. N/A
G.3.2 Thermal links N/A
G.3.2.1a) Thermal links separately tested with IEC 60691 No thermal link provided within the N/A
equipment.
G.3.2.1b) Thermal links tested as part of the equipment See above. N/A
Aging hours (H) ......ooviiiiiii e See above. —
Single Fault Condition ............ooocciiivieeeeeiinnn See above. —
Test Voltage (V) and Insulation Resistance (Q) ..: See above. —
G.3.3 PTC Thermistors No PTC thermistor provided within N/A
the equipment.
G.34 Overcurrent protection devices N/A
G.3.5 Safeguards components not mentioned in G.3.1 to G.3.5 N/A
G.3.51 Non-resettable devices suitably rated and marking N/A
provided
G.3.5.2 Single faults conditions ............cccceiviiieiiiiieeee : N/A
G4 Connectors N/A
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G.4.1 Spacings No such connector with insulated N/A
surfaces accessible within the EUT
G4.2 Mains connector configuration .............c............ : N/A
G4.3 Plug is shaped that insertion into mains socket- N/A

outlets or appliance coupler is unlikely

G.5 Wound Components N/A
G.5.1 Wire insulation in wound components ................ No Wound Components N/A
G.5.1.2a) Two wires in contact inside wound component, N/A

angle between 45° and 90°

G.5.1.2b) Construction subject to routine testing N/A
G.5.2 Endurance test on wound components N/A
G.5.21 General test requirements N/A
G.5.2.2 Heat run test N/A

TIME (S) teeeeeieeieeee et : —

Temperature (°C)......oovviiiiiiiiieiiec e : —

G.5.2.3 Wound Components supplied by mains N/A
G.5.3 Transformers N/A
G.5.31 Requirements applied (IEC61204-7, IEC61558-1/- | No Transformers N/A

2, and/or IECB2368-1).......ccevvevieieeeeinieeeieeeennn :

POSItiON. ... : —

Method of protection ...........cccccciiiiiiiiiiiii : —

G.5.3.2 Insulation N/A

Protection from displacement of windings .......... : —

G.5.3.3 Overload test.........oooviiiiiie el N/A
G.5.3.3.1 Test conditions N/A
G.5.3.3.2 Winding Temperatures testing in the unit N/A
G.5.3.3.3 Winding Temperatures - Alternative test method N/A
G.54 Motors N/A
G.5.41 General requirements No motors used. N/A

POSIION ..oeeiiieee e : —
G.54.2 Test conditions N/A
G.54.3 Running overload test N/A
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G544 Locked-rotor overload test N/A
Test duration (days) .....ccccceeeeviiieeeiiiiee e : —
G.5.45 Running overload test for d.c. motors in secondary N/A
circuits
G.545.2 Tested in the unit N/A
Electric strength test (V) ......oocooeeiiiiiiiii, : —
G.5.4.53 Tested on the Bench - Alternative test method; test N/A
time (N) oo :
Electric strength test (V) ..o, : —
G.54.6 Locked-rotor overload test for d.c. motors in N/A
secondary circuits
G.5.4.6.2 Tested in the unit N/A
Maximum Temperature ..........cccccceeeeveciiieeeeeeennn. : N/A
Electric strength test (V) ..cccovveeeeeiiiiiieeeeee : N/A
G.54.6.3 Tested on the bench - Alternative test method,; test N/A
time (N) oo :
Electric strength test (V) .....coocveveiviiieiiiee e, : N/A
G547 Motors with capacitors N/A
G.54.8 Three-phase motors N/A
G.54.9 Series motors N/A
Operating voltage ..........ccccceiiiiieiiiniiieeeieeeee : —
G.6 Wire Insulation N/A
G.6.1 General No Wire Insulation N/A
G.6.2 Solvent-based enamel wiring insulation N/A
G.7 Mains supply cords N/A
G.7.1 General requirements No mains cord provided. N/A
LY/ <L TSP —
Rated current (A).......eeeveeeieiiiiieeeee e —
Cross-sectional area (mm?), (AWG)..................... —
G.7.2 Compliance and test method N/A
G.7.3 Cord anchorages and strain relief for non- N/A
detachable power supply cords
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G.7.3.2 Cord strain relief N/A
G.7.3.21 Requirements N/A
Strain relief test force (N) .....ooovveeiiiiiiiiiiiieeee : —
G.7.3.2.2 Strain relief mechanism failure N/A

G.7.3.23 Cord sheath or jacket position, distance (mm)....: —

G.7.3.24 Strain relief comprised of polymeric material N/A
G.74 COord ENtry .oceeeiiee el N/A
G.75 Non-detachable cord bend protection N/A
G.7.51 Requirements N/A
G.75.2 MaASS () wrvrreeieeeeeiiiiee e : —

Diameter (M) ... : —

Temperature (°C)......ooveeiiiiieieiiie e : —

G.76 Supply wiring space N/A
G.76.2 Stranded wire N/A
G.7.6.2.1 Test with 8 mm strand N/A
G.8 Varistors N/A
G.8.1 General requirements N/A
G.8.2 Safeguard against shock N/A
G.8.3 Safeguard against fire N/A
G.8.3.2 Varistor overload test............ccccoviiiiiiiniiieen. : N/A
G.8.3.3 Temporary overvoltage...........cccoccceeeiiieeennnienen. : N/A
G.9 Integrated Circuit (IC) Current Limiters N/A
G.9.1a) Manufacturer defines limit at max. 5A. No IC current limiter provided N/A

within the equipment.

G.9.1b) Limiters do not have manual operator or reset N/A

G.9.1¢) Supply source does not exceed 250 VA ............ : —

G.9.1d) IC limiter output current (max. 5A) ........cccceeeueee. : —

G.9.1¢€) Manufacturers’ defined drift ..........ccccooceeiennn. : —

G.9.2 Test Program 1 N/A
G.9.3 Test Program 2 N/A
G.94 Test Program 3 N/A
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G.10 Resistors N/A
G.10.1 General requirements No such resistors N/A
G.10.2 Resistor test N/A
G.10.3 Test for resistors serving as safeguards between No such resistors N/A
the mains and an external circuit consisting of a
coaxial cable
G.10.31 General requirements N/A
G.10.3.2 Voltage surge test N/A
G.10.3.3 Impulse test N/A
G.11 Capacitor and RC units N/A
G111 General requirements No such Capacitor and RC units N/A
G.11.2 Conditioning of capacitors and RC units N/A
G.11.3 Rules for selecting capacitors N/A
G.12 Optocouplers N/A
Optocouplers comply with IEC 60747-5-5:2007 No such Optocouplers N/A
Spacing or Electric Strength Test (specify option
and test resultS)........ocovveiiiini i
Type test voltage Vini, a .......ccooiiiiiiiiins : —
Routine test voltage, Vini,b .........cccoooii. : —
G.13 Printed boards P
G.13.1 General requirements See the following details. P
G.13.2 Uncoated printed boards The insulation between conductors P
on the outer surfaces of an
uncoated printed board or over the
outer surface of coated printed
boards complied with the minimum
clearance and creepage
requirements of 5.4.2 and 5.4.3.
G.13.3 Coated printed boards No coated printed board or N/A
multilayer board applied for within
the equipment.
G.134 Insulation between conductors on the same inner | See above. N/A
surface
Compliance with cemented joint requirements —
(Specify construction).........cccocveeeiiiieiii e :
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G.13.5 Insulation between conductors on different See above. N/A
surfaces
Distance through insulation.............cccooiiilt N/A
Number of insulation layers (pcs) .......ccccccveennee : —
G.13.6 Tests on coated printed boards See above. N/A
G.13.6.1 Sample preparation and preliminary inspection N/A
G.13.6.2a) | Thermal conditioning N/A
G.13.6.2b) | Electric strength test N/A
G.13.6.2c) | Abrasion resistance test N/A
G.14 Coating on components terminals N/A
G.141 Requirements ........cccccevveeiiiiiiiiee e N/A
G.15 Liquid filled components N/A
G.15.1 General requirements No such device provided within the N/A
equipment.
G.15.2 Requirements N/A
G.15.3 Compliance and test methods N/A
G.15.3.1 Hydrostatic pressure test N/A
G.156.3.2 Creep resistance test N/A
G.15.3.3 Tubing and fittings compatibility test N/A
G.15.34 Vibration test N/A
G.15.3.5 Thermal cycling test N/A
G.15.3.6 Force test N/A
G.154 Compliance N/A
G.16 IC including capacitor discharge function (ICX) N/A
a) Humidity treatment in accordance with sc5.4.8 — No such ICX provided within the N/A
120 hours equipment.
b) Impulse test using circuit 2 with Uc = to transient N/A
VOltage ..o :
C1) Application of ac voltage at 110% of rated voltage N/A
for 2.5 minutes
C2) Test voltage ...occvevveiiiiee e : —
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D1) 10,000 cycles on and off using capacitor with N/A
smallest capacitance resistor with largest
resistance specified by manufacturer

D2) CapacitanCe ......cccccceeeeiiiiiee e : —
D3) ReSIStance ......cccoceeiiiiiie : —
H CRITERIA FOR TELEPHONE RINGING SIGNALS N/A
H.1 General No telephone ringing signal N/A
generated within the equipment.
H.2 Method A N/A
H.3 Method B N/A
H.3.1 Ringing signal N/A
H.3.1.1 Frequency (HZ) ..cocceveeeiiiieeeeee e : —
H.3.1.2 Voltage (V) oo —
H.3.1.3 Cadence; time (s) and voltage (V) ......cccovveeeee. : —
H.3.1.4 Single fault current (MA): .....coocviiiiiiieeeeeeeee : —
H.3.2 Tripping device and monitoring voltage .............. : N/A
H.3.2.1 Conditions for use of a tripping device or a N/A
monitoring voltage complied with
H.3.2.2 Tripping device N/A
H.3.2.3 Monitoring voltage (V) .....coooviieieiniiieiee e, : —
J INSULATED WINDING WIRES FOR USE WITHOUT INTERLEAVED INSULATION N/A
General requirements N/A
K SAFETY INTERLOCKS N/A
K.A1 General requirements No safety interlock provided within N/A
the equipment.
K.2 Components of safety interlock safeguard N/A
MEChANISIM ..o
K.3 Inadvertent change of operating mode N/A
K.4 Interlock safeguard override N/A
K.5 Fail-safe N/A
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ComplianNCe .......eeeveiiiiiiicieeee e N/A
K.6 Mechanically operated safety interlocks N/A
K.6.1 Endurance requirement N/A
K.6.2 Compliance and Test method .............................e N/A
K.7 Interlock circuit isolation N/A
K.7.1 Separation distance for contact gaps & interlock N/A

circuit elements (type and circuit location) ........:
K.7.2 Overload test, Current (A)......cccooiveeeiiiieeeniinnd N/A
K.7.3 Endurance test N/A
K.7.4 Electric strength test .........cccoiiiiiii N/A
L DISCONNECT DEVICES N/A
L.1 General requirements Class Il equipment, supply by DC N/A

source

L.2 Permanently connected equipment N/A
L.3 Parts that remain energized N/A
L.4 Single phase equipment N/A
L.5 Three-phase equipment N/A
L.6 Switches as disconnect devices N/A
L.7 Plugs as disconnect devices N/A
L.8 Multiple power sources N/A
M EQUIPMENT CONTAINING BATTERIES AND THEIR PROTECTION CIRCUITS P
M.1 General requirements P
M.2 Safety of batteries and their cells P
M.2.1 Requirements P
M.2.2 Compliance and test method (identify method) .. : N/A
M.3 Protection circuits N/A
M.3.1 Requirements N/A
M.3.2 Tests N/A

- Overcharging of a rechargeable battery N/A
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- Unintentional charging of a non-rechargeable N/A
battery
- Reverse charging of a rechargeable battery N/A
- Excessive discharging rate for any battery N/A
M.3.3 ComplianCe  ....oooviiiiie e : N/A
M.4 Additional safeguards for equipment containing N/A
secondary lithium battery
M.4.1 General N/A
M.4.2 Charging safeguards N/A
M.4.21 Charging operating limits N/A

M.4.2.2a) Charging voltage, current and temperature........: —

M.4.2.2 b) Single faults in charging circuitry .........cc...........: —

M.4.3 Fire Enclosure N/A

M.4.4 Endurance of equipment containing a secondary N/A
lithium battery

M.4.4.2 Preparation N/A
M.4.4.3 Drop and charge/discharge function tests N/A

Drop N/A

Charge N/A

Discharge N/A
M.4.4.4 Charge-discharge cycle test N/A
M.4.4.5 Result of charge-discharge cycle test N/A
M.5 Risk of burn due to short circuit during carrying N/A
M.5.1 Requirement N/A
M.5.2 Compliance and Test Method (Test of P.2.3) N/A
M.6 Prevention of short circuits and protection from N/A

other effects of electric current

M.6.1 Short circuits N/A
M.6.1.1 General requirements N/A
M.6.1.2 Test method to simulate an internal fault N/A
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M.6.1.3 Compliance (Specify M.6.1.2 or alternative N/A

MEthod) ..o :
M.6.2 Leakage current (MA) ...oocoiviiiiee e, : N/A
M.7 Risk of explosion from lead acid and NiCd batteries N/A
M.7.1 Ventilation preventing explosive gas concentration N/A
M.7.2 Compliance and test method N/A
M.8 Protection against internal ignition from external N/A

spark sources of lead acid batteries
M.8.1 General requirements N/A
M.8.2 Test method N/A
M.8.2.1 General requirements N/A
M.8.2.2 Estimation of hypothetical volume Vz (m%/s) ...... : —
M.8.2.3 Correction factors..........ccceviiiiiiineenec e : —
M.8.2.4 Calculation of distance d (mm) .......ccccceeeeiiinnnne : —
M.9 Preventing electrolyte spillage N/A
M.9.1 Protection from electrolyte spillage N/A
M.9.2 Tray for preventing electrolyte spillage N/A
M.10 Instructions to prevent reasonably foreseeable N/A

misuse (Determination of compliance: inspection,

data review; or abnormal testing) ...........c.......... :

N ELECTROCHEMICAL POTENTIALS N/A
Metal(s) used : ‘ Class Il equipment. —
(0] MEASUREMENT OF CREEPAGE DISTANCES AND CLEARANCES N/A
Figures O.1 to 0.20 of this Annex applied  : ‘ Class Il equipment. —
P SAFEGUARDS AGAINST ENTRY OF FOREIGN OBJECTS AND SPILLAGE OF N/A

INTERNAL LIQUIDS

P.1 General requirements N/A

P22 Safeguards against entry of foreign object The enclosure thickness at the N/A
opening is not less than the

vertical dimension of the opening.

P23 Safeguard against the consequences of entry of See above. N/A
foreign object
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P.2.3.1 Safeguards against the entry of a foreign object See above. N/A
Openings in transportable equipment N/A
Transportable equipment with metalized plastic N/A
parts
P.2.3.2 Openings in transportable equipment in relation to N/A
metallized parts of a barrier or enclosure
(identification of supplementary safeguard)
P.3 Safeguards against spillage of internal liquids No such liquids. N/A
P.3.1 General requirements N/A
P.3.2 Determination of spillage consequences N/A
P.3.3 Spillage safeguards N/A
P.3.4 Safeguards effectiveness N/A
P.4 Metallized coatings and adhesive securing parts No such construction. N/A
P.4.2 a) Conditioning testing N/A
TC (PC) ettt : —
T (PC) e s : —
L T G T SR : —
P.4.2 b) Abrasion testing  .......coccoeieiiiii e, : N/A
P.4.2 c) Mechanical strength testing ............cccceeiieeenne : N/A
Q CIRCUITS INTENDED FOR INTERCONNECTION WITH BUILDING WIRING N/A
Q.1 Limited power sources N/A
Q.1.1a) Inherently limited output N/A
Q.1.1b) Impedance limited output N/A
- Regulating network limited output under normal N/A
operating and simulated single fault condition
Q.1.1¢) Overcurrent protective device limited output N/A
Q.1.1d) IC current limiter complying with G.9 N/A
Q.1.2 Compliance and test method N/A
Q.2 Test for external circuits — paired conductor cable N/A

Maximum output current (A) .....ccooeciveeiiiieeee :

Current limiting method.............cccceiiiiiiiiiene :
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R LIMITED SHORT CIRCUIT TEST N/A
R.1 General requirements No such consideration. N/A
R.2 Determination of the overcurrent protective device | See above. N/A
and circuit
R.3 Test method Supply voltage (V) and short-circuit See above. N/A
CUITENE (A)). e :
S TESTS FOR RESISTANCE TO HEAT AND FIRE N/A
SA1 Flammability test for fire enclosures and fire barrier | Class Il equipment N/A
materials of equipment where the steady state
power does not exceed 4 000 W
Samples, material ..o : —
Wall thickness (Mm).......cccoeovieeiiiiiineeeee e, : —
Conditioning (°C)...ceeeiiiiiiiiiieieiieee e : —
Test flame according to IEC 60695-11-5 with N/A
conditions as set out
- Material not consumed completely N/A
- Material extinguishes within 30s N/A
- No burning of layer or wrapping tissue N/A
S.2 Flammability test for fire enclosure and fire barrier N/A
integrity
Samples, material ..., : —
Wall thickness (Mm).........coooiiieiiiniiene e, : —
Conditioning (°C)eeveeeeiiieieieeee e : —
Test flame according to IEC 60695-11-5 with N/A
conditions as set out
Test specimen does not show any additional hole N/A
S.3 Flammability test for the bottom of a fire enclosure N/A
Samples, material ...........cccoovveieieiiiiiceeeee e : —
Wall thickness (Mmm)..........cccoiveieeeiiiiicieeeeeeene : —
Cheesecloth did not ignite N/A
S4 Flammability classification of materials N/A
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S.5 Flammability test for fire enclosures and fire barrier N/A

materials of equipment where the steady state

power does not exceed 4 000 W

Samples, material ..., : —

Wall thickness (Mm).......cccoeovcieeeeiiieee e : —

Conditioning (test condition), (°C).......ccccccceevunnne : —

Test flame according to IEC 60695-11-20 with N/A

conditions as set out

After every test specimen was not consumed N/A

completely

After fifth flame application, flame extinguished N/A

within 1 min
T MECHANICAL STRENGTH TESTS N/A
T.1 General requirements N/A
T.2 Steady force test, 10N ....ccoceeiiiiiiiiee N/A
T.3 Steady force test, 30N ....ccoveieieiiiiieee N/A
T4 Steady force test, 100 N .....ccccoooviiiiiiiiiieeciend N/A
T.5 Steady force test, 250 N .....ccccoooviiiieiiiiiee il N/A
T.6 Enclosure impact test N/A

Fall test N/A

Swing test N/A
T.7 Drop test ... (See appended table T.7) N/A
T.8 Stress relief test ... (See appended table T.8) N/A
T.9 Impact Test (glass) No glass used. N/A
T.9.1 General requirements N/A
T9.2 Impact test and compliance N/A

Impact energy (J) ...cccovveeeeeeeeiiiceee e —

Height (M) ..veeeeeeeeee e —
T.10 Glass fragmentation test..........cccceevviereiiine N/A
T.11 Test for telescoping or rod antennas No such antennas provided within N/A

the equipment.
Torque value (NM) ....cocciiiiiiiiiieiee e See above. —
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u MECHANICAL STRENGTH OF CATHODE RAY TUBES (CRT) AND PROTECTION N/A
AGAINST THE EFECTS OF IMPLOSION
U.1 General requirements No CRT provided within the N/A
equipment.
u.2 Compliance and test method for non-intrinsically See above. N/A

protected CRTs

u.3 Protective Screen..........cooiiii See above. N/A
Vv DETERMINATION OF ACCESSIBLE PARTS (FINGERS, PROBES AND WEDGES) N/A
V.1 Accessible parts of equipment No access with test probes to any N/A

hazardous parts

V.2 Accessible part criterion See above. N/A
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ATTACHMENT TO TEST REPORT IEC 62368-1
EUROPEAN GROUP DIFFERENCES AND NATIONAL DIFFERENCES
(Audiolvideo, information and communication technology equipment Part 1: Safety requirements)

Differences according to ............... : EN 62368-1:2014+A11:2017
Attachment Form No..................... : EU_GD IEC62368 1D _lI
Attachment Originator................... : Nemko AS

Master Attachment........................ : Date 2021-02-04

Copyright © 2021 IEC System for Conformity Testing and Certification of Electrical Equipment (IECEE),
Geneva, Switzerland. All rights reserved.

CENELEC COMMON MODIFICATIONS (EN) P

Clauses, subclauses, notes, tables, figures and annexes which are additional to those in P
IEC 62368-1:2014 are prefixed “Z”.

CONTENTS | Add the following annexes: P
Annex ZA (normative) Normative references to international publications
with their corresponding European publications
Annex ZB (normative) Special national conditions
Annex ZC (informative) A-deviations
Annex ZD (informative) IEC and CENELEC code designations for flexible
cords
Delete all the “country” notes in the reference document (IEC 62368-1:2014) according to P

the following list:

0.21 Note 1 Note 3 41.15 Note
473 Note 1and 2 | 5.2.2.2 Note 54.23.22 | Notec
Table 13
54.2324 |Note1and3 | 54.25 Note 2 5.4.5.1 Note
5.5.2.1 Note 5.5.6 Note 5.6.4.2.1 Note 2 and 3
575 Note 5.7.6.1 Note1and2 | 10.2.1 Note 2, 3 and
Table 39 4
10.5.3 Note 2 10.6.2.1 Note 3 F.3.36 Note 3
For special national conditions, see Annex ZB. P
1 Add the following note: P
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NOTE Z1 The use of certain substances in electrical and
electronic equipment is restricted within the EU: see Directive

2011/65/EU.

4.21 Add the following new subclause after 4.9: See below. N/A

To protect against excessive current, short-circuits
and earth faults in circuits connected to an a.c.
mains, protective devices shall be included either as
integral parts of the equipment or as parts of the
building installation, subject to the following, a), b)
and c):

a) except as detailed in b) and c), protective devices
necessary to comply with the requirements of B.3.1
and B.4 shall be included as parts of the equipment;

b) for components in series with the mains input to
the equipment such as the supply cord, appliance
coupler, r.f.i. filter and switch, short-circuit and earth
fault protection may be provided by protective
devices in the building installation;

c) it is permitted for pluggable equipment type B
or permanently connected equipment, to rely on
dedicated overcurrent and short-circuit protection in
the building installation, provided that the means of
protection, e.g. fuses or circuit breakers, is fully
specified in the installation instructions.

If reliance is placed on protection in the building
installation, the installation instructions shall so
state, except that for pluggable equipment type A
the building installation shall be regarded as
providing protection in accordance with the rating of
the wall socket outlet.

54.2.3.2.4 |Add the following to the end of this subclause: No external circuits. N/A

The requirement for interconnection with external
circuit is in addition given in EN 50491-3:2009.

10.2.1 Add the following to © and ¢ in table 39: No such radiation from the N/A
For additional requirements, see 10.5.1. equipment.
10.5.1 Add the following after the first paragraph: N/A

For RS 1 compliance is checked by measurement
under the following conditions:

In addition to the normal operating conditions, all

controls adjustable from the outside by hand, by any
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object such as a tool or a coin, and those internal
adjustments or presets which are not locked in a
reliable manner, are adjusted so as to give
maximum radiation whilst maintaining an intelligible
picture for 1 h, at the end of which the measurement
is made.

NOTE Z1 Soldered joints and paint lockings are examples of

adequate locking.

The dose-rate is determined by means of a
radiation monitor with an effective area of 10 cm? at
any point 10 cm from the outer surface of the
apparatus.

Moreover, the measurement shall be made under
fault conditions causing an increase of the high-
voltage, provided an intelligible picture is maintained
for 1 h, at the end of which the measurement is
made.

For RS1, the dose-rate shall not exceed 1 uSv/h
taking account of the background level.

NOTE Z2 These values appear in Directive 96/29/Euratom of 13

May 1996.
10.6.1 Add the following paragraph to the end of the No such x-radiation generated from N/A
subclause: the equipment.

EN 71-1:2011, 4.20 and the related tests methods
and measurement distances apply.

10.21 Add the following new subclause after 10.6.5. No such consideration for the N/A

10.Z1 Non-ionizing radiation from radio purpose of personal music players.

frequencies in the range 0 to 300 GHz

The amount of non-ionizing radiation is regulated by
European Council Recommendation 1999/519/EC
of 12 July 1999 on the limitation of exposure of the
general public to electromagnetic fields (0 Hz to 300
GHz).

For intentional radiators, ICNIRP guidelines should
be taken into account for Limiting Exposure to Time-
Varying Electric, Magnetic, and Electromagnetic
Fields (up to 300 GHz). For hand-held and body-
mounted devices, attention is drawn to EN 50360
and EN 50566

G.71 Add the following note: P
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NOTE Z1 The harmonized code designations corresponding to

the IEC cord types are given in Annex ZD.

Bibliography [ Add the following standards:

Add the following notes for the standards indicated:

IEC 60130-9 NOTE Harmonized as EN 60130-9.

IEC 60269-2 NOTE Harmonized as HD 60269-2.

IEC 60309-1 NOTE Harmonized as EN 60309-1.

IEC 60364 NOTE some parts harmonized in HD 384/HD 60364 series.

IEC 60601-2-4 NOTE Harmonized as EN 60601-2-4.

IEC 60664-5 NOTE Harmonized as EN 60664-5.

IEC 61032:1997 NOTE Harmonized as EN 61032:1998 (not modified).

IEC 61508-1 NOTE Harmonized as EN 61508-1.

IEC 61558-2-1 NOTE Harmonized as EN 61558-2-1.

IEC 61558-2-4 NOTE Harmonized as EN 61558-2-4.

IEC 61558-2-6 NOTE Harmonized as EN 61558-2-6.

IEC 61643-1 NOTE Harmonized as EN 61643-1.

IEC 61643-21 NOTE Harmonized as EN 61643-21.

IEC 61643-311 NOTE Harmonized as EN 61643-311.

IEC 61643-321 NOTE Harmonized as EN 61643-321.

IEC 61643-331 NOTE Harmonized as EN 61643-331.
ZB ANNEX ZB, SPECIAL NATIONAL CONDITIONS (EN) P
4.1.15 Denmark, Finland, Norway and Sweden N/A

To the end of the subclause the following is added:

Class | pluggable equipment type A intended for
connection to other equipment or a network shall, if
safety relies on connection to reliable earthing or if
surge suppressors are connected between the
network terminals and accessible parts, have a
marking stating that the equipment shall be
connected to an earthed mains socket-outlet.

The marking text in the applicable countries shall be
as follows:

In Denmark: “Apparatets stikprop skal tilsluttes en
stikkontakt med jord som giver forbindelse til
stikproppens jord.”

In Finland: "Laite on liitettdva suojakoskettimilla

varustettuun pistorasiaan"
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In Norway: “Apparatet ma tilkoples jordet
stikkontakt”

In Sweden: “Apparaten skall anslutas till jordat
uttag”

4.7.3

United Kingdom
To the end of the subclause the following is added:

The torque test is performed using a socket-outlet

complying with BS 1363, and the plug part shall be
assessed to the relevant clauses of BS 1363. Also
see Annex G.4.2 of this annex

The equipment is not direct plug-in
equipment.

N/A

5222

Denmark
After the 2nd paragraph add the following:

A warning (marking safeguard) for high touch
current is required if the touch current exceeds the
limits of 3,5 mA a.c. or 10 mA d.c.

No high touch current.

N/A

5.4.11.1 and
Annex G

Finland and Sweden
To the end of the subclause the following is added:

For separation of the telecommunication network
from earth the following is applicable:

If this insulation is solid, including insulation forming
part of a component, it shall at least consist of either

« two layers of thin sheet material, each of which
shall pass the electric strength test below, or

« one layer having a distance through insulation of at
least 0,4 mm, which shall pass the electric strength
test below.

If this insulation forms part of a semiconductor
component (e.g. an optocoupler), there is no
distance through insulation requirement for the
insulation consisting of an insulating compound
completely filling the casing, so that clearances and
creepage distances do not exist, if the component
passes the electric strength test in accordance with
the compliance clause below and in addition

* passes the tests and inspection criteria of 5.4.8
with an electric strength test of 1,5 kV multiplied by
1,6 (the electric strength test of 5.4.9 shall be
performed using 1,5 kV), and

No TNV circuits.

N/A
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* is subject to routine testing for electric strength
during manufacturing, using a test voltage of 1,5kV.

It is permitted to bridge this insulation with a
capacitor complying with EN 60384-14:2005,
subclass Y2.

A capacitor classified Y3 according to EN 60384-
14:2005, may bridge this insulation under the
following conditions:

« the insulation requirements are satisfied by having
a capacitor classified Y3 as defined by EN 60384-
14, which in addition to the Y3 testing, is tested with
an impulse test of 2,5 kV defined in 5.4.11;

« the additional testing shall be performed on all the
test specimens as described in EN 60384-14;

the impulse test of 2,5 kV is to be performed before
the endurance test in EN 60384-14, in the sequence
of tests as described in EN 60384-14.

5.5.2.1 Norway N/A
After the 3rd paragraph the following is added:

Due to the IT power system used, capacitors are
required to be rated for the applicable line-to-line
voltage (230 V).

5.5.6 Finland, Norway and Sweden No such resistors. N/A
To the end of the subclause the following is added:

Resistors used as basic safeguard or bridging
basic insulation in class | pluggable equipment
type A shall comply with G.10.1 and the test of
G.10.2.

5.6.1 Denmark N/A
Add to the end of the subclause

Due to many existing installations where the socket-
outlets can be protected with fuses with higher rating
than the rating of the socket-outlets the protection
for pluggable equipment type A shall be an integral
part of the equipment.

Justification:
In Denmark an existing 13 A socket outlet can be
protected by a 20 A fuse.

5.6.4.2.1 Ireland and United Kingdom N/A

49 /71



@@n Report No.: BL-SZ2140930-101

IEC 62368-1

Clause Requirement-Test Result-Remark Verdict

After the indent for pluggable equipment type A,
the following is added:

— the protective current rating is taken to be 13 A,
this being the largest rating of fuse used in the
mains plug.

5.6.5.1 To the second paragraph the following is added: See above. N/A

The range of conductor sizes of flexible cords to be
accepted by terminals for equipment with a rated
current over 10 A and up to and including 13 A is:

1,25 mm?2 to 1,5 mm? in cross-sectional area.

5.7.5 Denmark No high protective conductor N/A
To the end of the subclause the following is added: | current.

The installation instruction shall be affixed to the
equipment if the protective conductor current
exceeds the limits of 3,5 mA a.c. or 10 mA d.c.

5.7.6.1 Norway and Sweden Not such system. N/A
To the end of the subclause the following is added:

The screen of the television distribution system is
normally not earthed at the entrance of the building
and there is normally no equipotential bonding
system within the building. Therefore the protective
earthing of the building installation needs to be
isolated from the screen of a cable distribution
system.

It is however accepted to provide the insulation
external to the equipment by an adapter or an
interconnection cable with galvanic isolator, which
may be provided by a retailer, for example.

The user manual shall then have the following or
similar information in Norwegian and Swedish
language respectively, depending on in what country
the equipment is intended to be used in:

“Apparatus connected to the protective earthing of
the building installation through the mains
connection or through other apparatus with a
connection to protective earthing —and to a
television distribution system using coaxial cable,
may in some circumstances create a fire hazard.
Connection to a television distribution system
therefore has to be provided through a device
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providing electrical isolation below a certain
frequency range (galvanic isolator, see EN 60728-
11y

NOTE In Norway, due to regulation for CATV-installations, and in
Sweden, a galvanic isolator shall provide electrical insulation
below 5 MHz. The insulation shall withstand a dielectric strength

of 1,5kV r.m.s., 50 Hz or 60 Hz, for 1 min.

Translation to Norwegian (the Swedish text will also
be accepted in Norway):

“Apparater som er koplet til beskyttelsesjord via
nettplugg og/eller via annet jordtilkoplet utstyr — og
er tilkoplet et koaksialbasert kabel-TV nett, kan
forarsake brannfare. For a unnga dette skal det
ved tilkopling av apparater til kabel-TV nett
installeres en galvanisk isolator mellom apparatet og
kabel-TV nettet.”

Translation to Swedish:

"Apparater som ar kopplad till skyddsjord via jordat
vagguttag och/eller via annan utrustning och
samtidigt ar kopplad till kabel-TV nat kan i vissa fall
medfbra risk f6r brand. Fér att undvika detta skall vid
anslutning av apparaten till kabel-TV nat galvanisk
isolator finnas mellan apparaten och kabel-TV
natet.”.

5.7.6.2 Denmark No external circuits. N/A
To the end of the subclause the following is added:

The warning (marking safeguard) for high touch
current is required if the touch current or the
protective current exceed the limits of 3,5 mA .

B.3.1 and Ireland and United Kingdom The equipment is not direct plug-in N/A
B.4 The following is applicable: equipment.

To protect against excessive currents and short-
circuits in the primary circuit of direct plug-in
equipment, tests according to Annexes B.3.1 and
B.4 shall be conducted using an external miniature
circuit breaker complying with EN 60898-1, Type B,
rated 32A. If the equipment does not pass these
tests, suitable protective devices shall be included
as an integral part of the direct plug-in equipment,
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until the requirements of Annexes B.3.1 and B.4 are
met

G4.2 Denmark N/A
To the end of the subclause the following is added:

Supply cords of single phase appliances having a
rated current not exceeding 13 A shall be provided
with a plug according to DS 60884-2-D1:2011.

CLASS | EQUIPMENT provided with socket-outlets with
earth contacts or which are intended to be used in
locations where protection against indirect contact is
required according to the wiring rules shall be provided
with a plug in accordance with standard sheet DK 2-1a or
DK 2-5a.

If a single-phase equipment having a RATED CURRENT
exceeding 13 A or if a poly-phase equipment is provided
with a supply cord with a plug, this plug shall be in
accordance with the standard sheets DK 6-1a in DS
60884-2-D1 or EN 60309-2.

Mains socket outlets intended for providing power to
Class Il apparatus with a rated current of 2,5 A shall
be in accordance DS 60884-2-D1:2011 standard
sheet DKA 1-4a.

Other current rating socket outlets shall be in
compliance with Standard Sheet DKA 1-3a or DKA
1-1c.

Mains socket-outlets with earth shall be in
compliance with DS 60884-2-D1:2011 Standard
Sheet DK 1-3a, DK 1-1¢, DK1-1d, DK 1-5a or DK 1-
7a

Justification:
Heavy Current Regulations, Section 6¢

G4.2 United Kingdom The equipment is not direct plug-in N/A
To the end of the subclause the following is added: |€duipment.

The plug part of direct plug-in equipment shall be
assessed to BS 1363: Part 1, 12.1, 12.2, 12.3, 12.9,
12.11, 12.12, 12.13, 12.16, and 12.17, except that
the test of 12.17 is performed at not less than

125 °C. Where the metal earth pin is replaced by an
Insulated Shutter Opening Device (ISOD), the
requirements of clauses 22.2 and 23 also apply.
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G.7.1

United Kingdom
To the first paragraph the following is added:

Equipment which is fitted with a flexible cable or
cord and is designed to be connected to a mains
socket conforming to BS 1363 by means of that
flexible cable or cord shall be fitted with a ‘standard
plug’ in accordance with the Plugs and Sockets etc
(Safety) Regulations 1994, Statutory Instrument
1994 No. 1768, unless exempted by those
regulations.

NOTE "Standard plug" is defined in S| 1768:1994 and essentially
means an approved plug conforming to BS 1363 or an approved

conversion plug.

The power supply cord has not
been checked, see GENERAL
PRODUCT INFORMATION.

N/A

G.71

Ireland
To the first paragraph the following is added:

Apparatus which is fitted with a flexible cable or cord
shall be provided with a plug in accordance with
Statutory Instrument 525: 1997, “13 A Plugs and
Conversion Adapters for Domestic Use Regulations:
1997. S.I. 525 provides for the recognition of a
standard of another Member State which is
equivalent to the relevant Irish Standard

The power supply cord has not
been checked, see GENERAL
PRODUCT INFORMATION.

N/A

G.7.2

Ireland and United Kingdom
To the first paragraph the following is added:

A power supply cord with a conductor of 1,25 mm? is
allowed for equipment which is rated over 10 A and
up to and including 13 A.

The power supply cord has not
been checked, see GENERAL
PRODUCT INFORMATION.

N/A

ZC

ANNEX ZC, NATIONAL DEVIATIONS (EN)

10.5.2

Germany
The following requirement applies:

For the operation of any cathode ray tube intended
for the display of visual images operating at an
acceleration voltage exceeding 40 kV, authorization
is required, or application of type approval
(Bauartzulassung) and marking.

Justification:

German ministerial decree against ionizing radiation
(Rontgenverordnung), in force since 2002-07-01,
implementing the European Directive
96/29/EURATOM.

No CRT within the equipment.

N/A
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NOTE Contact address:

Physikalisch-Technische Bundesanstalt, Bundesallee 100,
D-38116 Braunschweig,

Tel.: Int +49-531-592-6320,

Internet: http://www.ptb.de
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41.2 TABLE: List of critical components | P
Object/part No. Manufacturer/ Type/model Technical data Standard Mark(s) of
trademark (Edition / conformity?)
year)

PCB Interchangeable Interchangeable | V-1 or better;85°C | UL 796 UL

or above; UL 94

Min.thickness:0.67

mm
Plastic Interchangeable Interchangeable |HB or better; 60°C | UL 746 UL
Enclosure or above; UL 94

Min.thick:1.0mm
Supplementary information:
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4.8.4,4.8.5 |TABLE: Lithium coin/button cell batteries mechanical tests N/A
(The following mechanical tests are conducted in the sequence noted.)
4.8.4.2 TABLE: Stress relief test —
Part Material Oven Temperature (°C) Comments
4.8.4.3 TABLE: Battery replacement test —
Battery part NO. ......cooeiiiii : —
Battery Installation/withdrawal Battery Installation/Removal Cycle Comments
1
2
3
4
5
6
8
9
10
4.8.4.4 TABLE: Drop test —
Impact Area Drop Distance Drop No. Observations
1
2
3
4845 TABLE: Impact —
Impacts per surface Surface tested Impact energy (Nm) Comments

4.8.4.6 TABLE: Crush test

Test position Surface tested

Crushing Force (N)

Duration force
applied (s)
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Supplementary information:
4.8.5 TABLE: Lithium coin/button cell batteries mechanical test result N/A
Test position Surface tested Force (N) Duration force
applied (s)
Supplementary information:
5.2 Table: Classification of electrical energy sources P
5.2.2.2 — Steady State Voltage and Current conditions
Suppl Location (e.g. Parameters
u
No. . circuit Test conditions " U I ES Class
Voltage ) ) Hz
designation) (Vrms or Vpk) (Apk or Arms)
1 -- Power supply |Normal 3.0vDC - - ES1
Abnormal -- -- -- --
Single fault C1 -- -- -- --
SC
5.2.2.3 - Capacitance Limits
Location (e.g. Parameters
Supply . iy
No. circuit Test conditions ES Class
Voltage estinaten Capacitance, nF Upk (V)
- - -- Normal -- -- --
Abnormal -- -- -
Single fault - -- -- -
SC/OC
5.2.2.4 - Single Pulses
No. Supply Location  (e.g. | Test conditions Parameters ES Class
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Voltage circuit S (i .
designation) uration (ms) Pk (V) Pk (mA)
- -- -- Normal -- -- --
Abnormal -- - --
Single fault — -- -- --
SC/OC
5.2.2.5 - Repetitive Pulses
Location (e.g. Parameters
Supply . ”
No. Vol circuit Test conditions ES Class
oltage el ) Off time (ms) Upk (V) Ipk (MA)
- - - Normal - - -
Abnormal -- -- --
Single fault — -- -- --
SC/OC

Test Conditions:
Normal — Full load and no load.
Abnormal — Overload output
Supplementary information: SC=Short Circuit, OC=0pen Circuit

5.4.1.4, TABLE: Temperature measurements P
6.3.2, 9.0,
B.2.6

Supply voltage (V) : 3.0vd.c. -- _

(Supplied by 2*AAA
batteries)

Ambient Tmin (°C) : -- -- —

Ambient Tmax (°C) : -- -- —

Tma (°C) : -- -- —
Maximum measured temperature T of T (°C) Allowed Tmax (°C)
part/at:
PCB near U1 24.5 61.3 -- -- 85
PCB near U5 24.6 61.4 - - 85
Plastic enclosure inside near PCB 24.5 61.3 -- -- Ref.
Ambient 23.2 60.0 - - -

Touch temperature
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Plastic enclosure outside near PCB 23.6 254 -- -- 77
Button 23.4 25.2 -- -- 77
Ambient 23.2 25.0 -- -- --

Supplementary information: * Temperature limit for TS1 of accessible enclosure according to Table 38.

Note 1: The apparatus was submitted and evaluated for maximum manufacturer’s recommended ambient (Tma) of
60°C.

Note 2: The temperatures were measured under the worst case normal mode defined in clause B.2.1.

t1 (°C) R1(Q) t2 (°C) Rz (Q) T Allowed | Insulation

Temperature T of winding: (°C) | Tmax (°C) class

54.1.8 Table: working voltage measurement N/A

Location RMS voltage (V) | Peak voltage (V) | Comments

supplementary information:

5.4.1.10.2 |TABLE: Vicat softening temperature of thermoplastics N/A
Penetration —
(mm)

Object/ Part No./Material Manufacturer/trademark T softening (°C)

supplementary information:

5.4.1.10.3 |TABLE: Ball pressure test of thermoplastics N/A
Allowed impression diameter (Mm) .........cccocoeeieeieeieennn <2mm —
Object/Part No./Material Manufacturer/trademark Test temperature (°C) Impression diameter (mm)

Supplementary information:
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5.4.2.2, TABLE: Minimum Clearances/Creepage distance N/A
5.4.2.4 and

5.4.3

Clearance (cl) and creepage Up U r.m.s. | Frequency | Required cl Required?® cr
distance (cr) at/of/between: V) V) (kHz) cl (mm) (mm)?2 cr (mm) (mm)
Supplementary information:

5.4.2.3 TABLE: Minimum Clearances distances using required withstand voltage N/A

Overvoltage Category (OV):
Pollution Degree:
Clearance distanced between: Required Required cl Measured cl (mm)
withstand voltage (mm)

Supplementary information:

5.4.2.4 TABLE: Clearances based on electric strength test N/A
Test voltage applied between: Required cl Test voltage (kV) Breakdown

(mm) peak/ r.m.s./ d.c. Yes / No

Supplementary information:

5.4.4.2, TABLE: Distance through insulation measurements N/A
5.4.4.5c)

5.4.4.9

Distance through insulation di Peak voltage Frequency Material Required DTI DTI
at/of: (V) (Hz) (mm) (mm)
Supplementary information:

5.4.9 TABLE: Electric strength tests N/A
Test voltage applied between: Voltage shape Test voltage (Vpeak) Breakdown

(AC, DC) Yes / No

60 /71



@@n Report No.: BL-SZ2140930-101

IEC 62368-1
Clause Requirement-Test Result-Remark Verdict
54.9 TABLE: Electric strength tests N/A
Test voltage applied between: Voltage shape Test voltage (Vpeak) Breakdown
(AC, DC) Yes / No
Supplementary information:
5.5.2.2 TABLE: Stored discharge on capacitors N/A
Supply Voltage (V), Hz | Test Location | Operating Switch Measured Voltage ES Classification
Condition (N, position (after 2 seconds)
S) On or off
Supplementary information:
5.6.6.2 TABLE: Resistance of protective conductors and terminations N/A
Accessible part Test current Duration Voltage drop Resistance
(A) (min) (V) (Q)
Supplementary Information:
5.7.2.2, TABLE: Earthed accessible conductive part N/A
5.7.4
Supply voltage........ccevvveieieiii e, : 264Vac —
Location Test conditions specified in 6.1 of | Touch current
IEC 60990 or Fault Condition No in (mA)
IEC 60990 clause 6.2.2.1 through
6.2.2.8, except for 6.2.2.7
1 (e closed, normal and reverse
polarity p)
2* (netural open (switch n), earth
intact and normal polarity, again in
reverse polarity (switch p)
3 (for IT system, each phase
conductor faulted to earth, one at a
time (switch g)
4 (for three-phase, each phase
conductor open, one at a time
switches I)

61/71



@@n Report No.: BL-SZ2140930-101

IEC 62368-1

Clause Requirement-Test Result-Remark Verdict

5 (IT power system or three phase
delta system)

6 (three-phase for use on centre-
earthed dalta supply system)

8 (incidental electrically connected
to other parts)

Notes:
[1] Supply voltage is the anticipated maximum Touch Voltage

[2] Earthed neutral conductor [Voltage differences less than 1% or more]
[3] Specify method used for measurement as described in IEC 60990 sub-clause 4.3
[4] IEC60990, sub-clause 6.2.2.7, Fault 7 not applicable.

[5] (*) IEC60990, sub-clause 6.2.2.2 is not applicable if switch or disconnect device (e.g., appliance coupler)
provided.

a) Not considered IT power system.

b) Not three phase equipment.

c) Not IT power system or three phase delta system.

d) Not three-phase for use on centre-earthed dalta supply system.

e) Not such parts.

6.2.2 Table: Electrical power sources (PS) measurements for classification P
Source Description Measurement | Max Power after 3 s | Max Power after 5 s* | PS Classification
Power (W) : 0.006 --
- All circuits Va (V) : 3.0 - PS1*
la (A) : 0.002 -

Supplementary information: * Use 2*AAA non-rechargeable batteries was considered as PS1 power source.

6.2.3.1 Table: Determination of Potential Ignition Sources (Arcing PIS) N/A

Location Open circuit | Measured r.m.s | Calculated value | Arcing PIS?
voltage current (Vp X Irms) Yes / No
After 3 s (Irms)
(Vp)

See below -- -- -- --

Supplementary information:
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6.2.3.2 Table: Determination of Potential Ignition Sources (Resistive PIS) N/A
Protective Circuit,
) » Measured Measured s
Operating Condition Regulator, or PTC | Resistive

wattage or VA | wattage or VA

Circuit Location (x-y) | (Normal/ Describe e Operated? PIS?
Single Fault) During first 30 | After 30 s (W / Yes / No
[ u
9 s (W /VA) VA) Yes/No
(Comment)

Supplementary Information:

All power dissipating components in primary and secondary circuit which are supplied by a source exceeding 15W
(since the output rating is higher than 15VA) are considerd as resistive PIS.

A combination of voltmeter, VA and ammeter IA may be used instead of a wattmeter.

If a separate voltmeter and ammeter are used, the product of (VA x IA) is used to determine Resistive PIS
classification.

A Resistive PIS: (a) dissipates more than 15 W, measured after 30 s of normal operation, or (b) under single fault
conditions has either a power exceeding 100 W measured immediately after the introduction of the fault if electronic
circuits, regulators or PTC devices are used, or has an available power exceeding 15 W measured 30 s after
introduction of the fault.

8.5.5 TABLE: High Pressure Lamp N/A

Description Values Energy Source Classification

Lamp type ...ccceeeeeiee e : —

ManUfaCtUrer....... ..o : —

(0F= 13 5 [0 T : —

Pressure (cold) (MPa) .........cccccoveeeviieiieecies : MS_

Pressure (operating) (MPa) ..........ccccccoeeenenee : MS_

Operating time (Minutes)...........cccoeevevvereeneene : —

Explosion method............ccooeieiiiiiiee e, : —

Max particle length escaping enclosure (mm). : MS_

Max particle length beyond 1 m (mm)............. : MS_

Overallresult ... :

Supplementary information:
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B.2.5 TABLE: Input test N/A*
U (V) I (A) | rated (A) P (W) | Prated (W) | Fuse No | fuse (A) Condition/status
3.0 0.002 -- 0.006 -- -- -- Normal operation
Supplementary information: * Supplied by 2*AAA non-rechargeable batteries, for reference only.

B.3 TABLE: Abnormal operating condition tests N/A

Ambient temperature (°C) .....coocviiiiiiiee e : See below —

Power source for EUT: Manufacturer, model/type, output rating : -- —

Component No. | Abnormal Supply Test time | Fuse Fuse - T- |- Te |- Observati
Condition | Voltage, (V) (ms) no. | current, (A) couple mp. on
(°C)

Supplementary information:

Test table is provided to record abnormal and fault conditions for all applicable energy sources including Thermal
burn injury. Column “Abnormal/Fault.” Specify if test condition by indicating “Abnormal” then the condition for a
Clause B.3 test or “Single Fault” then the condition for Clause B.4.

B.4 TABLE: Fault condition tests P

Ambient temperature (°C) .....coooiiiiiiie e : 25°C, if not specified —

Power source for EUT: Manufacturer, model/type, output rating : 2*AAA non-rechargeable —

batteries
Component No. Fault Supply Testtime | Fuse | Fuse T- Temp. Observation
Condition | Voltage, (V) (ms) no. | current, | couple (°C)
(A)

U1 S-C 3.0vd.c. 10mins | -- - - - Unit

Pin AD14-H23 shutdown.
No high
temperature,
no damaged,
no hazard.

U1 S-C 3.0V 10mins | -- - - - Unit

Pin U1-W1 shutdown.
No high
temperature,
no damaged,
no hazard.
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U1 S-C 3.0V 10mins | -- - -- -- Unit

Pin A8-B7 shutdown.
No high
temperature,
no damaged,
no hazard.

C1 S-C 3.0V 10mins | -- - -- -- Unit
shutdown.
No high
temperature,
no damaged,
no hazard.

R3 S-C 3.0V 10mins | -- -- -- -- EUT work as
normal
operation,
battery
discharging
current:

Max. 0.002A
No high
temperature,
no damaged,
no hazard.

Q1 S-C 3.0V 10mins | -- -- -- -- Unit

Pin G-S shutdown.
No high
temperature,
no damaged,

no hazard.

Supplementary information: S-C: Short-Circuit

Annex M TABLE: Batteries P

The tests of Annex M are applicable only when appropriate battery data is not available N/A

Is it possible to install the battery in a reverse polarity position? Impossible N/A

Non-rechargeable batteries Rechargeable batteries

Discharging Un- Charging Discharging Reversed charging

Meas. | Manuf. | intentional | neas. | Manuf. | Meas. | Manuf. | Meas. | Manuf.
current | Specs. | ©harging | current | Specs. | Current | Specs. |current| Specs.

Max. current 0.002A | -- Impossible | -- -- -- -- -- --
during normal
condition
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Annex M TABLE: Batteries P
The tests of Annex M are applicable only when appropriate battery data is not available N/A
Is it possible to install the battery in a reverse polarity position? Impossible N/A
Non-rechargeable batteries Rechargeable batteries
Discharging Un- Charging Discharging Reversed charging
Meas. | Manuf. | intentional | neas. | Manuf. | Meas. | Manuf. | Meas. | Manuf.
current | Specs. | ©harging | current | Specs. | Current | Specs. |current| Specs.
Max. current | -- - - - - - - - -
during fault
condition
Test results: Verdict
- Chemical leaks No chemical leaks P
- Explosion of the battery No explosion of the battery P
- Emission of flame or expulsion of molten metal No emission of flame or P
expulsion of molten metal
- Electric strength tests of equipment after completion of tests No need N/A
Supplementary information: S-C: Short-Circuit
Annex M.4 [TABLE: Additional safeguards for equipment containing secondary lithium batteries N/A
Battery/Cell Measurements
Test conditions Observation
e u I (A) Temp (°C)
-- Normal -- -- -- --
Abnormal -- -- -- --
Single fault -- -- - -
Supplementary Information:
Charging at Observation Charging at Thighest Observation
Battery T °C
identification fonest ()
(°C)

Supplementary Information:
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Annex Q.1 ‘ TABLE: Circuits intended for interconnection with building wiring (LPS) ‘ N/A
Note: Measured UOC (V) with all load circuits disconnected:
Output Circuit Components Uoc (V) Isc (A) S (VA)
Meas. Limit Meas. Limit
-- - - - 8 - 100
Supplementary Information: S-C: Short-circuited
T.2, T.3, TABLE: Steady force test N/A
T4, T5
Part/Location Material Thickness (mm) | Force Test Duration | Observation
(N) (sec)

Supplementary information:
T.6, T.9 TABLE: Impact tests N/A

Part/Location Material Thickness (mm) | Vertical distance Observation

(mm)

Supplementary information:
T.7 TABLE: Drop tests N/A

Part/Location Material Thickness Drop Height Observation

(mm) (mm)

Supplementary information:
T.8 TABLE: Stress relief test N/A

Part/Location Material Thickness Oven Duration Observation

(mm) Temperature (h)
(°C)

Supplementary information:
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6 Product Marking Label

e ™
O ‘SwitchBot o

SwitchBot Contact Sensor
MODEL: W1201500 POWER: AAA*2
MADE IN CHINA

FCC D: 2aKxB-W1101500 (€ RoHS [

€ 0000000000000 (23 [R] X004-XX0KX
¥ UK
- CA

®

© |

AAA]

J @
S

Ref. label or marking of EUT
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Photo 1: Appearance of the EUT
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Photo 2: Appearance of the EUT
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Photo 3: Inside view
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Photo 4: Inside view
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Photo 5: Main board bottom view
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Photo 6: Main board top view

--The end of test report--
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