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CERTIFICATE OF CONFORMITY

No.: U00903220913604E

Applicant

Address

Manufacturer

Address :

Sample Name : TWS Bluetooth headset

Model No. : WH
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The submitted sample of the above equipment has been tested and found to comply with the following

European Directive:
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UAE Regulation No.10 of 2017 - Restriction of the Use of Hazardous Substances in
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Electrical and Electronic Equipment(EEE).

The standard(s) used for showing compliance with the essential requirements:
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Applicable Standard(s)
IEC 62321-1:2013,IEC 62321-2:2013
IEC 62321-3-1:2013,IEC62321-3-2:2013

IEC62321-4:2013+A1:2017,IEC62321-5:2013

IEC62321-6:2015,IEC62321-7-1:2015
IEC62321-7-2:2017,lEC62321-8:2017
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The submitted samples have been tested by UONE with the listed standards and found in

conformity with the Directive 2011/65/EU & (EU)2015/863 of the European Parliament and of the
Council with regard to the restriction of the use of certain hazardous substances in electrical and
electronic equipment.It is possible to use CE marking to demonstrate the conformity with this Directive.
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This certification is part of the full test report(s) and should be read in conjunction with it. The

certificate is based on a single evaluation of one sample of above-mentioned products.It does not imply
an assessment of the whole production and does not permit the use of the test lab logo.Other CE
marking directives may apply have not been considered during the RoHS assessment.
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The CE mark as shown below can be used under the responsibility of the relevant finished-product

manufacturer,after completion of an EU Declaration of Conformity and compliances with all relevant EU

Directives.
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LAVA Group S.C.
ul. Romera 4b, 02-784 Warszawa
tel. +4822 3314100

DEKLARACJA ZGODNOSCI WE
EC DECLARATION OF CONFORMITY

My / We LAVA GROUP 8.C./ Reiter Polska Sp. Z o.0.

{ nazwa producenta/ maredacturer 's name)

Ul Eugeniusza Romera 4B, 02-784 Warszawa

{ adres producenta / manufacturer's address)

niniejszym deklarujemy, Ze nastepujacy wyrdb:
declare, under our responsibility, that the below product:

Stuchawki bezprzewodowe PH40
(nmazwa wyrobu / name of the article) {typ wyrobu / type or model: WIRELESS EARPHONES PH40 )

Spetnia wymagania nastepujacych norm:
to which this declaration relates is in conformity with the following standards:

ETSI EN 301 489-1 V2.2.3 (2019-11)
ETSIEN 301 489-17 W3.2.4 (2020-09)
EN 55032:2015+ A11:2020+ A1:2020
EN 55035:2017+ A11:2020

EN 62479:2010

EN 50663:2017

ETSI EN 300 328 v2.2.2:2019

EN 62368-1:2014+ A11:2017

IEC 62321-1:2013,JEC 62321-2:2013
IEC 62321-3-1:2013,IEC62321-3-2:2013
IEC62321-4:2013+A1:2017,IEC62321-5:2013
IEC62321-6:2015,IEC62321-7-1:2015
IEC62321-7-2:2017,JEC62321-8:2017

{ mumer i data wydania normy / title, number and date of issue of the standards )

oraz jest zgodny z postanowieniami nastgpujacych rozporzadzen (dyrektyw):
(following the provisions of ):

The Radio Equipment Directive 2014/53/EU
Directive 2011/65/EU & EU 2015/863 RoHS

Lava Group $.C e

ul. Romera 48, 02-784 Warszawa .

Rejy
el +48 22 3314100, fax+4izi:§;¢;;§ -Romzr Pols aSp,
: i ‘
NIP: PL 9512159257, REGO o3y 2235 f 43, 02.784,,. < 9-0,
Warszawa dnia 01.10.2022r.

www . lavagroup.pl



TEST REPORT
ETSI EN 301 489-1 V2.2.3 (2019-11)
ETSI EN 301 489-17 V3.2.4 (2020-09)
EN 55032: 2015+A11:2020+A1:2020/EN 55035: 2017+A11:2020
Report Reference No........................ E01A22090046E00601

Compiled by / l{,uoriic T\
( position+printed name+signature)..: Test Engineer Sunshine Huang W \ '

Supervised by
( position+printed name+signature)..: Test Engineer Duke Liu

Approved by
( position+printed name+signature)... Manager Tiger Xu

Date of issue..........ccceeeeeeeeeciccccennnnnnn.s. - September 26, 2022

Representative Laboratory Name.. Dong Guan Anci Electronic Technology Co., Ltd.

Address .........ccceecvvvvvvviviiivivivnnnnnnnnns. - 1-2 Floor, Building A, No.11, Headquarters 2 Road, Songshan,
Lake Hi-tech Industrial Development Zone, Dongguan City,
Guangdong Pr., China.

Applicant’s name.............................
AdAress .....oooviiiii

Test specification...........................:
ETSI EN 301 489-1 V2.2.3 (2019-11)/ETSI EN 301 489-17

Standard ............ccocoeviiviieeeeeeen. V3.2.4 (2020-09)/ EN 55032: 2015+A11:2020+A1:2020/EN
55035: 2017+A11:2020

TRF Originator................................... . Dong Guan Anci Electronic Technology Co., Ltd.

Master TRF............cccooceeveevviivenene s Dated 2014-12

Dong Guan Anci Electronic Technology Co., Ltd. All rights reserved.

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

Test item description ......................  TWS Bluetooth headset
Trade Mark ... o cosvarvesssnn cxst
17/ (1817 [ot (1] (=] P——————————
Model/Type reference............cccceeeee.s. WH
List Model .......cccccovvvvviiicnicees. NJA
Hardware version ...........c.ccccceeeeeeee.t. V1.0
Software version............cccceeevveeeee. . V1.0
Ratings ........coccoeeveeeeeeiiieieieceee. DC SV, 1A
RESUR . cuccinmer o svsmmmmvns i ssmmmnmran seh. | PADS
TRF No.: 01-E012-1A TRF Originator: GTG TRF Date: 2022-06-29

Web: www.gtggroup.com E-mail: info@gtggroup.com Tel.: 86-400 755 8988
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TEST REPORT

Test Report No. : E01A22090046E00601 Sopertber 2, 2022
Equipment under Test : TWS Bluetooth headset
Model /Type : W5
Listed Models : N/A
Applicant
Address
Manufacturer
Address
Test Result PASS

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test
laboratory.

TRF No.: 01-E012-1A Global Testing , Great Quality.
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1. TEST STANDARDS

The tests were performed according to following standards:

ETSI EN 301 489-1 V2.2.3 (2019-11)—ElectroMagnetic Compatibility (EMC) standard for radio equipment and
services; Part 1: Common technical requirements; Harmonised Standard covering the essential requirements
of article 3.1(b) of Directive 2014/53/EU and the essential requirements of article 6 of Directive 2014/30/EU
ETSI EN 301 489-17 V3.2.4 (2020-09)-ElectroMagnetic Compatibility (EMC) standard for radio equipment
and services; Part 17: Specific conditions for Broadband Data Transmission Systems; Harmonised Standard
covering the essential requirements of article 3.1(b) of Directive 2014/53/EU

EN 55032: 2015+A11:2020+A1:2020 Electromagnetic compatibility of multimedia equipment - Emission
Requirements

EN 55035: 2017+A11:2020 Electromagnetic compatibility of multimedia equipment - Immunity Requirements

TRF No.: 01-E012-1A Global Testing , Great Quality.



2. SUMMARY

2.1. General Remarks

Page 4 of 28

Date of receipt of test sample

September 16, 2022

Testing commenced on

September 21, 2022

Testing concluded on

September 26, 2022

2.2. Product Description

Report No.: E01A22090046E00601

Product Name:

TWS Bluetooth headset

Trade Mark:

Model/Type reference: W5

List Model: N/A

Power supply: DC 5V, 1A or Battery 3.7V
Bluetooth 5.0

Version: Supported BT 5.0
Modulation: GFSK, m/4-DQPSK, 8DPSK

Operation frequency:

2402MHz~2480MHz

Channel number:

79

Channel separation:

1MHz

TRF No.: 01-E012-1A

Global Testing , Great Quality.




Report No.: E01A22090046E00601

Page 5 of 28
2.3. EUT operation mode
rr.ll-szte BT Charging for box Charging for earbuds Adapter
1 |
2 I ]
3 |
Note:

1. M is operation mode.

2. Pre-scan above all test mode, found below test mode which it was worse case mode.

Test item Test mode (Worse case mode)
Conducted emission Mode 2
Radiated emission Mode 1
EMS All Modes

2.4. EUT configuration

The following peripheral devices and interface cables were connected during the measurement:

@ - supplied by the manufacturer
O - supplied by the lab

Ol Adapter

M/N:

OBL-0501000E

Manufacturer:

N/A

2.5. Modifications

No modifications were implemented to meet testing criteria.

TRF No.: 01-E012-1A

Global Testing , Great Quality.
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3.TEST ENVIRONMENT

3.1. Address of the test laboratory

Dong Guan Anci Electronic Technology Co., Ltd.
1-2 Floor, Building A, No.11, Headquarters 2 Road, Songshan, Lake Hi-tech Industrial Development
Zone, Dongguan City, Guangdong Pr., China.

3.2. Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

FCC-Registration No.: 991798

Accredited by A2LA, 2018.03.15
The Certificate Number is 4422.01.

CNAS-Lab Code: L6214

Dong Guan Anci Electronic Technology Co., Ltd. has been assessed and proved to be in compliance
with CNAS-CLO01 Accreditation Criteria for Testing and Calibration Laboratories (identical to ISO/IEC
17025: 2005 General Requirements) for the Competence of Testing and Calibration Laboratories.The
Certificate Registration Number is L6214.

3.3. Environmental conditions

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

Normal Temperature: 25°C
Lative Humidity 55 %
Air Pressure 989 hPa

TRF No.: 01-E012-1A Global Testing , Great Quality.
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3.4. Test Description

Emission Measurement

Radiated Emission ETSI EN 301 489-1 V2.2.3 (2019-11)
ETSI EN 301 489-17 VV3.2.4 (2020-09) PASS
EN 55032: 2015+A11:2020+A1:2020
Conducted Emission( AC Mains) ETSI EN 301 489-1Vv2.2.3 (2019-11)
ETSI EN 301 489-17 VV3.2.4 (2020-09) PASS
EN 55032: 2015+A11:2020+A1:2020
Harmonic Current Emissions ETSI EN 301 489-1Vv2.2.3 (2019-11)
ETSI EN 301 489-17 VV3.2.4 (2020-09) N/A
EN IEC 61000-3-2:2019+A1:2021
Voltage Fluctuations and Flicker ETSI EN 301 489-1 V2.2.3 (2019-11)
ETSI EN 301 489-17 VV3.2.4 (2020-09) N/A
EN 61000-3-3:2013+A1:2019

Immunity Measurement
Electrostatic Discharge ETSI EN 301 489-1V2.2.3 (2019-11)
ETSI EN 301 489-17 VV3.2.4 (2020-09) PASS
EN 55035: 2017+A11:2020

RF Electromagnetic Field ETSI EN 301 489-1V2.2.3 (2019-11)
ETSI EN 301 489-17 VV3.2.4 (2020-09) PASS
EN 55035: 2017+A11:2020

Fast Transients Common Mode ETSI EN 301 489-1Vv2.2.3 (2019-11)
ETSI EN 301 489-17 VV3.2.4 (2020-09) N/A
EN 55035: 2017+A11:2020

RF Common Mode 0,15 MHz to 80 ETSI EN 301 489-1Vv2.2.3 (2019-11)
MHz ETSI EN 301 489-17 VV3.2.4 (2020-09) N/A
EN 55035: 2017+A11:2020

Voltage Dips and Interruptions ETSI EN 301 489-1Vv2.2.3 (2019-11)
ETSI EN 301 489-17 VV3.2.4 (2020-09) N/A
EN 55035: 2017+A11:2020

Surges ETSI EN 301 489-1 V2.2.3 (2019-11)
ETSI EN 301 489-17 VV3.2.4 (2020-09) N/A
EN 55035: 2017+A11:2020

Remark: The measurement uncertainty is not included in the test result.

TRF No.: 01-E012-1A Global Testing , Great Quality.
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3.5. Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that there
may be errors within the calibration limits of the equipment and facilities. The measurement uncertainty was
calculated for all measurements listed in this test report acc. to CISPR 16 - 4 ,Specification for radio
disturbance and immunity measuring apparatus and methods - Part 4: Uncertainty in EMC
Measurements“and is documented in the Dong Guan Anci Electronic Technology Co., Ltd. acc. to DIN EN
ISO/IEC 17025. Furthermore, component and process variability of devices similar to that tested may result
in additional deviation. The manufacturer has the sole responsibility of continued compliance of the device.

Hereafter the best measurement capability for Dong Guan Anci Electronic Technology Co., Ltd. for Products
Quality is reported:

Test Range le:(?:rrtzri'rﬁct Notes
Radiated Emission 30~1000MHz 4.24 dB Q)
Radiated Emission 1~18GHz 5.16 dB Q)

Conducted Disturbance 0.15~30MHz 3.39dB Q)

(1) This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.

TRF No.: 01-E012-1A Global Testing , Great Quality.
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4. TEST CONDITIONS AND RESULTS

4.1. EMISSION
4.1.1. Radiated Emission

LIMIT

Please referto ETSI EN301489-1 Clause 8.2.3, Table 4 and EN55032 Annex A, Table A.2,A.3, and Class B
TEST CONFIGURATION

a) Radiated emission test set-up, frequency below 1000MHz:

3m

Turntable

\ EUT 1mto 4m

EMI 0.8m

| /
Ground Plane > Coaxial Cable

b) Radiated emission test set-up, frequency above 1000MHz

|
! H
i > 3M <& ﬁ
i \Y 3
! 1
' Turntable 4m j] ’
A I © :
i \ =1 V [ ] A
5 ? 0.8m
2 0.8m " Test

v [ 11Amplifierj{ Receiver | |

Insulation

1

Please referto ETSI EN 301 489-1 Clause 8.2.3 and EN55032 Annex A for the measurement methods
TEST RESULTS

Passed

Please refer to the below test data:

TRF No.: 01-E012-1A Global Testing , Great Quality.
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Test mode: Mode 1 Polarization Horizontal

80.0 dBu¥/m

EN55032 3m Class B Radiation{GP)

Margin -6 dB
40
”.‘ J.;Fu‘
0.0
30.000 40 50 60 70 80 (MHz) 300 400 500 600 700 1000.000
Result o . .
Freq. Factor Limit Margin Height 5 :
NO. Level Angle[’] Polarity
[MHZz] [dBuV/m] [dB] [dBpV/m] [dB] [em]
1 66.4989 18.72 -9.66 40.00 -21.28 100 269 Horizontal
2 83.2298 15.65 -12.54 40.00 -24.35 100 97 Horizontal
3 99.8777 13.22 -11.92 40.00 -26.78 100 202 Horizontal
4 150.0108 13.35 -11.36 40.00 -26.65 100 116 Horizontal
5 175.0368 15.40 -11.24 47.00 -24.60 100 147 Horizontal
Test mode: Mode 1 Polarization Vertical
80.0 dBu¥/m
EN55032 3m Class B Radiation[QP]
Margin -6 dB
40
0.0
30.000 40 50 60 70 80 (MHz) 300 400 500 600 700  1000.000

TRF No.: 01-E012-1A Global Testing , Great Quality.
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Report No.: E01A22090046E00601

Result . . .
Freq. Factor Limit Margin Height o .
NO. Level Angle Polarit
MHZ] | BV [dB] [dBuV/m] [dB] [cm] glef’] y
1 57.7962 16.24 -9.18 40.00 -23.76 100 147 Vertical
2 106.0126 13.71 -11.58 40.00 -26.29 100 235 Vertical
3 | 137.9028 13.20 -11.90 40.00 -26.80 100 186 Vertical
4 176.2686 14.48 -11.55 40.00 -25.52 100 87 Vertical
5 214.5143 14.58 -10.95 47.00 -25.42 100 106 Vertical
Test mode: Mode 1 Polarization Vertical
120.0 dBuV¥/m
EN301489-1 AbovelG Peak
|
60 EN301489-1 Above 1G AVG
:j L}
i . I Z MW«\MWMMM
W" gt
10 }?
- ) >s
4
X
0.0
1000.000 1500.00 2000.00 2500.00 3000.00 3500.00 4000.00  4500.00 5000.00 6000.00 MHz

Result . . .
o | i | e | T | s | R | TR | et | pony
1 2460 4572 -4.27 70 -24.28 100 176 Vertical
3 2740 43.25 -2.96 70 -26.75 100 306 Vertical
7 3800 48.23 2.01 74 -25.77 100 118 Vertical
9 4320 49.67 3.42 74 -24.33 100 167 Vertical
11 4505 50.57 3.98 74 -23.43 100 154 Vertical
Test mode: Mode 1 Polarization Horizontal
TRF No.: 01-E012-1A Global Testing , Great Quality.
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120.0 dBu¥/m

EN301483-1 AbovelG Peak

&0 EN301489-1 Above 1G AVG
[ b 1WWWWMWWM
i 3 5 7 Mzw
>WWWW ik a
W 12
10
4 [ §' ¥
s, X 3 "
0.0
1000.000 1500.00 2000.00 2500.00 3000.00 3500.00 4000.00 4500.00 5000.00 6000.00 MHz

Result . . .
NO. [';Ara‘l] [dlE_SE\\//P;lm ] F[Z‘gi’r : d'E;LT/'/tm] M[z’g]'” H[i'r%?t Angle[] | Polarity
1 1750 41.57 -7.26 70 -28.43 100 204 Horizontal
3 2480 43.91 42 70 -26.09 100 88 Horizontal
5 2765 43.44 -2.84 70 -26.56 100 67 Horizontal
9 3595 47.31 1.57 74 -26.69 100 57 Horizontal
11 3830 48.55 2.08 74 -25.45 100 183 Horizontal
TRF No.: 01-E012-1A Global Testing , Great Quality.
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4.1.2. Conducted Emission

LIMIT
Please referto ETSI EN301489-1 Clause 8.4.3, Table 8 and EN55032 Annex A, Table A.10, A.12
TEST CONFIGURATION

Vert. reference
plane

/ EMI receiver
O

)
LISN ¥

Reference ground plane

TEST PROCEDURE

Please referto ETSI EN 301 489-1 Clause 8.4.3 and EN55032 Annex A for the measurement methods.
TEST RESULTS

Passed

Please refer to the below test data:

TRF No.: 01-E012-1A Global Testing , Great Quality.
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Test mode:

Mode 2

Polarization

80,0 dBuv

70
60
50
40

1

X
30 |
[

\

810

Jv\/\r-~‘|~/*)/>3~(1hl‘m e B
< m%v *%«w‘%.«@w Pind

X,
A o IHh‘“""""‘“""\*"’"-‘*‘a;""fw%wﬁl‘l-.‘-* 12 hﬂ*""!‘\
» »K&w.»mmw@h 4""‘&4_,“«*'“ "‘f“lﬂwwmjl"ﬁ hﬂ" W'HM‘WM*WHNW“MM* ol
"y, -
S \“'-':\-'r-“’“"“t'-'na""'""‘w.«*-mu.tw\«ﬂ«.w*«n,‘««,*-.».v'ww-.,r-,q-...v
10 " AVG
0.0
0.150 0.500 [MHz) 5.000 30.000
Site: 843.3 Phase:N Temperature(C):25(C)
Limit: EN55032 Class B Conduction(QP) Humidity(%):60%
EUT: TWS Bluetooth headset Test Time: 2022-09-19
M/N.: W5 Power Rating: AC 230V/50Hz
Mode: Mode 2 Test Engineer: Jack
Note:
No. | Frequency Reading Factor Measure- Limit Over Detector
(MHz) Level(dBuV) (dB) ment(dBuV) (dBuV) (dB)
1 0.1580 23.30 9.49 32.79 65.57 -32.78 QP
2 0.1580 17.68 9.49 2717 55.57 -28.40 AVG
3 0.2580 2512 9.73 34.85 61.50 -26.65 QP
4 0.2580 19.24 9.73 28.97 51.50 -22.53 AVG
5 0.5020 21.07 9.72 30.79 56.00 -25.21 QP
6 0.5020 16.44 9.72 26.16 46.00 -19.84 AVG
7 0.7780 22.73 9.71 32.44 56.00 -23.56 QP
8 0.7780 18.14 9.71 27.85 46.00 -18.15 AVG
9 0.8260 24.89 9.77 34.66 56.00 -21.34 QP
10 0.8260 18.15 9.77 27.92 46.00 -18.08 AVG
11 1.0540 19.35 9.92 29.27 56.00 -26.73 QP
12 1.0540 14.64 9.92 24 .56 46.00 -21.44 AVG
TRF No.: 01-E012-1A Global Testing , Great Quality.
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4.2. IMMUNITY

4.21.

Performance criteria

B ETSIEN301489-1

General performance criteria

Report No.: E01A22090046E00601

* Performance criteria A for immunity tests with phenomena of a continuous nature;

* Performance criteria B for immunity tests with phenomena of a transient nature;

* Performance criteria C for immunity tests with power interruptions exceeding a certain time.

The equipment shall meet the minimum performance criteria as specified in the following.

Criteria During test After test
A Shall operate as intended. Shall operate as intended.
May show degradation of performance Shall be no degradation of performance (see
(see note 1). note 2).
Shall be no loss of function. Shall be no loss of function.
Shall be no unintentional transmissions. Shall be no loss of stored data or user
programmable functions.
B May show loss of function (one or more). Functions shall be self-recoverable.
May show degradation of performance (see | Shall operate as intended after recovering.
note 1). Shall be no degradation of performance (see
No unintentional transmissions. note 2).
Shall be no loss of stored data or user
programmable functions.
C May be loss of function (one or more). Functions shall be recoverable by the operator.
Shall operate as intended after recovering.
Shall be no degradation of performance (see
note 2).
NOTE 1:

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

intended.

NOTE 2:

No degradation of performance after the test is understood as no degradation below a minimum
performance level specified by the manufacturer for the use of the apparatus as intended. In some cases
the specified minimum performance level may be replaced by a permissible degradation of performance.
After the test no change of actual operating data or user retrievable data is allowed.

If the minimum performance level or the permissible performance degradation is not specified by the
manufacturer then either of these may be derived from the product description and documentation
(including leaflets and advertising) and what the user may reasonably expect from the apparatus if used as

intended.

Performance criteria for Continuous phenomena applied to Transmitters (CT)

The performance criteria A shall apply.

Tests shall be repeated with the EUT in standby mode (if applicable) to ensure that unintentional transmission
does not occur. In systems using acknowledgement signals, it is recognized that an ACKnowledgement (ACK)

or Not ACKnowledgement (NACK) transmission may occur, and steps should be taken to ensure that any
transmission resulting from the application of the test is correctly interpreted.

Performance criteria for Transient phenomena applied toTransmitters (TT)

The performance criteria B shall apply, except for voltage dips of 100 ms and voltage interruptions of 5 000

ms duration, for which performance criteria C shall apply.

Tests shall be repeated with the EUT in standby mode (if applicable) to ensure that unintentional transmission
does not occur. In systems using acknowledgement signals, it is recognized that an acknowledgement (ACK)
TRF No.:

01-E012-1A Global Testing , Great Quality.
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Please reference to the section 2.3

Report No.: E01A22090046E00601

TEST RESULTS
Direct discharge
Type of discharge | Discharge voltage (KV) | Observations Performance | Criteria Level Result
Contact +2 B (See remark) B
discharge +4 B (See remark) B
+2 A B Pass
Air discharge +4 B (See remark) B
+8 B (See remark) B
Indirect discharge
Type of discharge | Discharge voltage (KV) | Observations Performance | Criteria Level Result
+2 A B
HCP (6 sides)
+4 A B
Pass
+2 A B
VCP (4 sides)
*4 A B

Remark: The ancillary equipment’s specification for an acceptable level of performance or degradation of

performance during and/or after the ESD tests.In contact discharge and air discharge in BT modes, the sound

quality of the product is obviously disturbed. When the test is completed, the prototype can recover itself.

Description of Discharge Point

Contact discharge

TRF No.: 01-E012-1A

Air discharge

Global Testing , Great Quality.
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4.2.3. RF Electromagnetic Field
PERFORMANCE CRITERION

Criteria A

TEST LEVEL

3V/m (80%, 1kHz Amplitude Modulation)
TEST CONFIGURATION

Absorber lined test chamber

Test

] system )
Radio Transducer BPF

tube

Audio link ; A X | cF=1kHz
output BPF ™ | Bw =200 Hz
% CF =1kHz MRP
BW = 200 Hz seal
\I/ EUT Audio
Audio I
level meter
meter
EMC

test
signal

TEST PROCEDURE

Please refer to ETSI EN 301 489-1 Clause 9.2.2 and EN 61000-4-3 for the measurement methods.
TEST MODE

Please reference to the section 2.3

TEST RESULTS

® Idle mode

Test monitor: BCCH and CCCH

Antenna Observations
Frequency Level Modulation Pglarizaiian EUT Face (Perf_ormance Result
Criterion)
V A Pass
Front
H A Pass
V A Pass
Rear
H A Pass
V A Pass
1 kHz, T Left A =
0 ass
80MHz-6GHz | 3vim | 807 Amp. Mod,
1 % increment, v A Pass
dwell time=3seconds Right
H A Pass
V A Pass
Top
H A Pass
V A Pass
Bottom
H A Pass

Remark: A: No degradation in performance of the EUT was observed.

TRF No.: 01-E012-1A Global Testing , Great Quality.
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5. Test Set-up Photos of the EUT

TRF No.: 01-E012-1A Global Testing , Great Quality.
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Electrostatic Discharge

TRF No.: 01-E012-1A Global Testing , Great Quality.
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6. External and Internal Photos of the EUT

External Photos

TRF No.: 01-E012-1A Global Testing , Great Quality.
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Internal Photos

TRF No.: 01-E012-1A Global Testing , Great Quality.
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TEST REPORT DESCRIPTION
Applicant
Manufacturer
EUT - TWS Bluetooth headset
Model Name . W5
Ratings . DC5V, 1A

Test Procedure Used:

EN 62479: 2010
EN 50663: 2017

The device described above is tested by Dong Guan Anci Electronic Technology Co.,
Ltd. to determine the maximum emission levels emanating from the device and the
severe levels of the device can endure and its performance criterion. This report shows
the EUT to be technically compliant with the EN 62479: 2010 and EN 50663: 2017
requirements. The test results are contained in this report and Dong Guan Anci
Electronic Technology Co., Ltd. is assumed full responsibility for the accuracy and
completeness of these tests.

This report applies to above tested sample only and shall not be reproduced in part
without written approval of Dong Guan Anci Electronic Technology Co., Ltd.

Date of Test : September 16, 2022 to September 21, 2022

Sshe

Test by :

Prepared by :

Reviewer & Authorized Signer :

Tiger Xu /Manager

01-E014-1A Global Testing , Great Quality.
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Modified Information

Version Summary Revision Date Report No.

Ver.1.0 Original Report / EO01A22090046R00601
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1. GENERAL INFORMATION

1.1 Description of Device (EUT)

EUT . TWS Bluetooth headset

Model Number . W5

Trademark

Applicant

Address

Manufacturer

Address

Date of received : September 16, 2022

Date of Test . September 16, 2022 to September 21, 2022
Proc!uct software V1.0

version

Product hardware V1.0

version

TRF No.. 01-E014-1A Global Testing , Great Quality.
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1.2 Test Facility

Site Description

EMC Lab. - Accredited by CNAS, 2017.06.26
The certificate is valid until 2022.10.28
The Laboratory has been assessed and proved to be in
compliance with CNAS-CL01:2006 (identical to ISO/IEC
17025:2005)
The Certificate Registration Number is L6214.

Accredited by A2LA, 2018.03.15
The Certificate Number is 4422.01.

Name of Firm . Dong Guan Anci Electronic Technology Co., Ltd.

Site Location - 1-2 Floor, Building A, No.11, Headquarters 2 Road,
Songshan, Lake Hi-tech Industrial Development Zone,
Dongguan City, Guangdong Pr., China.

TRF No.. 01-E014-1A Global Testing , Great Quality.
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2. GENERAL PRODUCT INFORMATION

2.1 Product Function and Intended Use

The submitted sample is wireless transceiver includes transmitter and receiver.

2.2 Ratings and System Details

BT 5.0

Version:

5.0

Modulation:

GFSK, m/4-DQPSK

Operation frequency:

2402MHz~2480MHz

Channel number: 79
Channel separation: 1MHz
Max ERIP: -3.94dBm(0.404mW)
TRF No.. 01-E014-1A Global Testing , Great Quality.
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3. EN 62479 REQUIREMENT

3.1 General Description of Applied Standards

Assessment of the compliance of low power electronic and electrical equipment
with the basic restrictions related to human exposure to electromagnetic fields (10
MHz to 300 GHz).

3.2 Human exposure to the Electromagnetic fields

This International Standard provides simple conformity assessment methods for
low-power electronic and electrical equipment to an exposure limit relevant to
electromagnetic fields (EMF). If such equipment cannot be shown to comply with
the applicable EMF exposure requirements using the methods included in this
standard for EMF assessment, then other standards, including IEC 62311 or other
(EMF) product standards, may be used for conformity assessment.

3.3 RF Exposure Evaluation

TRF No.:

3.3.1 Limit:

According to EN 62479 clause 4.2 Low-power electronic and electrical equipment is
deemed to comply with the provisions of this standard if it can be demonstrated
using routes B, C or D that the available antenna power and/or the average total
radiated power is less than or equal to the applicable low-power exclusion level
Pmax.
P max = 20 mW (13 dBm) according to ICNIRP guidelines, since the EUT is
General public used.

Remark:
B: The input power level to electrical or electronic components that are capable of
radiating electromagnetic energy in the relevant frequency range is so low that the
available antenna power and/or the average total radiated power cannot exceed
the low-power exclusion level defined in EN 62479 clause 4.2
C: The available antenna power and/or the average total radiated power are limited
by product standards for transmitters to levels below the low-power exclusion level
defined in EN 62479 clause 4.2
D: Measurements or calculations show that the available antenna power and/or the
average total radiated power are below the low-power exclusion level defined in EN
62479 clauses 4.2.

3.3.2 Test result

The EIRP of the EUT are below the max permitted sending level of 20 mW, and
then the EUT is not need to conduct SAR measurement.More details please refer
to report: EO1A22090046R00601. Please refer to page 7 for the maximum EIRP.

01-E014-1A Global Testing , Great Quality.
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4. APPENDIX PHOTOGRAPHS OF EUT
Please refer to the report: EO1A22090046E00601.

END OF REPORT

TRF No.. 01-E014-1A Global Testing , Great Quality.
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1 TEST RESULT CERTIFICATION

Applicant

Manufacture

EUT ;. TWS Bluetooth headset
Model Name o W5

Ratings . DC5V 1A

Measurement Procedure Used:

APPLICABLE STANDARDS

STANDARD TEST RESULT

ETSI EN 300 328 V2.2.2: 2019 PASS

The device described above is tested by Dong Guan Anci Electronic Technology Co., Ltd. to determine the
maximum emission levels emanating from the device and the severe levels of the device can endure and
its performance criterion. The measurement results are contained in this test report and Dong Guan Anci
Electronic Technology Co., Ltd.. is assumed full of responsibility for the accuracy and completeness of
these measurements. Also, this report shows that the EUT (Equipment Under Test) is technically
compliant with the ETSI EN 300 328 V2.2.2: 2019 requirements.

This report applies to above tested sample only and shall not be reproduced in part without written
approval of Dong Guan Anci Electronic Technology Co., Ltd..
Date of Test : September 16, 2022 to September 21, 2022

Sshix

Sunshine*Hua ng 7;est Englneer
V> e

Test by :

Ll < \,
|
Prepared by : ( :311 ﬁ Q /",!,’
Liu/S Ny,
¥ */ 7

Lnrmci\‘

Reviewer & Authorized Signer : 6/‘4/\

Tiger Xu /Manager

TRF No.: 01-R0O05-1A Global Testing , Great Quality.
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2 EUT DESCRIPTION

Product: TWS Bluetooth headset
Model Number: W5
Trademark
Data Rate: 1Mbps for GFSK modulation
ata Rate: 2Mbps for pi/4-DQPSK modulation
Modulation: GFSK, m/4-DQPSK

Kind of Device:

Bluetooth Ver. 5.0

Operating Frequency:

2402-2480MHz

Number of Channels:

79 channels

Transmit Power Max:

-3.94dBm

Antenna Type: Ceramic antenna
Antenna Gain: 0 dBi
Input rating: DC 5V, 1A

Temperature Range:

-10° C~+40° C

Hardware version:

V1.0

Software version:

V1.0

TRF No.:

Note: for more details, please refer to the User’s manual of the EUT.

01-RO05-1A
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INFORMATION AS REQUIRED BY EN 300 328 V2.2.2

EN 300 328

Information Is Provided By The Manufacturer

The Type Of
Modulation Used
By The Equipment

X FHsS
[J other forms of modulation

In Case Of FHSS

[ In case of non-Adaptive Frequency Hopping equipment
The number of Hopping Frequencies:

Xl In case of Adaptive Frequency Hopping Equipment

Modulation: The maximum number of Hopping Frequencies:79
The minimum number of Hopping Frequencies: 79
RF Output Power -3.94dBm
Power Spectral Density N/A
Duty Cycle, Tx-Sequence, Tx-gap. N/A
Accumulated Transmit time, Frequency Occupation & PASS
Hopping Sequence (only for FHSS equipment)
The Worst Case Hopping Frequency Separation (only for FHSS equipment) 1002 ktiz
Operational Mode For
Eaoh Of The Following | Medium Utiisation. N/A
Tests:
Adaptivity & Receiver Blocking. PASS
Nominal Channel Bandwidth 1172kHz
Transmitter Unwanted Emissions in the OOB domain. PASS
Transmitter Unwanted Emissions in the spurious domain PASS
Receiver spurious emissions PASS

The Different Transmit
Operating Modes (Tick All
That Apply):

XI Operating mode 1: Single Antenna Equipment
XI Equipment with only 1 antenna

[ Equipment with 2 diversity antennas but only 1 antenna active at any
moment in time

[ smart Antenna Systems with 2 or more antennas, but operating in a
(legacy) mode where only 1 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
beam forming

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

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

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

TRF No.:

01-R0O05-1A

Global Testing , Great Quality.




6 of 57 Report No.: EO1A22090046R00601

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

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

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

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

Operating Frequency
Range(S) Of The
Equipment:

Operating Frequency Range: 2402 MHz to 2480 MHz

Nominal Channel
Bandwidth(s):

Occupied Channel Bandwidth: 1172kHz

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

X stand-alone

[0 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

Describe the test modes
available which can
facilitate testing:

Modulation Mode: GFSK, m/4-DQPSK
Test Frequency: Low Frequency, Middle Frequency, High Frequency

The equipment type

(e.g. Bluetooth®, IEEE
802.11™ [i.3], proprietary,
etc.):

Bluetooth Classical

NOTE:
N/A means not applicable

TRF No.:

01-R0O05-1A
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Modified History

Rev. Summary Date of Rev. Report No.

Ver.1.0 Original Report / E01A22090046R00601

TRF No.: 01-R0O05-1A Global Testing , Great Quality.
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3 SUMMARY OF TEST RESULT

(ENC;)[E)SSZS) Test Parameter Verdict Remark
431.2 RF Output Power PASS
Only applicable for
4313 Duty Cycle and Tx-Sequence and Tx-Gap N/A non-adaptive equipment
(See Note1)
Output Power >10dBm
4314 Accumul_ated Transmit Time, Frequency PASS
Occupation
4314 Hopping Frequency Sequence PASS
4315 Hopping Frequency Separation PASS
Only applicable for
4316 Medium Utilisation Factor (’;‘e/ﬁ‘ote” non-adaptive equipment
Output Power >10dBm
N/A Only applicable for
431.7 Adaptivity (Adaptive Frequency Hopping) adaptive equipment
Output Power >10dBm
4318 Occupied Channel Bandwidth PASS
431.9 Transmitter Unwanted Emission in the out-of Band | PASS
43110 Transr_‘nitter Unwanted Emissions in the Spurious PASS
Domain
4.3.1.11 Receiver Spurious Emissions PASS
43112 Receiver Blocking PASS
Only applicable for have
43113 Geo-location capability (’;‘e/ﬁ‘ote” Geo-location function
equipment
NOTE1: N/A means not applicable
TRF No.: 01-R0O05-1A Global Testing , Great Quality.
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4 TEST METHODOLOGY

4.1

GENERAL DESCRIPTION OF APPLIED STANDARDS

Report No.: EO1A22090046R00601

According to its specifications, the EUT must comply with the requirements of the following standards:

ETSI EN 300 328 V2.2.2: 2019-Wideband transmission systems; Data transmission equipment operating
in the 2,4 GHz ISM band and using wide band modulation techniques; Harmonised Standard covering the
essential requirements of article 3.2 of Directive 2014/53/EU.

4.2 MEASUREMENT EQUIPMENT USED

For Spurious Emissions Test

Equipment Type Manufacturer Model No. Serial Number Calibrated until
EMI Test Receiver | Rohde & Schwarz ESPI 100502 2022-11-19
EMI Test Receiver | Rohde & Schwarz FSV40 102257 2022-11-19

Pre-Amplifier HP 8447D 2727A06172 2023-05-12
Pre-Amplifier A-INFO LA1018N4009 J1013130524001 2023-05-12
Bilog Antenna Schwarzbeck VULB9163 VULB9163-588 2023-05-12
Horn Antenna A-INFO LB-10180-SF J2031090612123 2023-05-12
Cable N/A N/A 6# 2023-05-12
Cable N/A N/A 1-1# 2023-05-12
Cable N/A N/A 1-2# 2023-05-12
Cable N/A N/A T# 2023-05-12
3m Semi-anechoic .
Chamber chengyu Im*6m*6m N/A 2023-05-12
EZ-EMC
Test Software Farad Ver ANCI-3A1 N/A N/A
Band reject WRCGV-2400(2400-
Filter(50dB) WiDE 2485MHz2) £ 202211=18
For Other Test ltems:

Equipment Type Manufacturer Model No. Serial Number Calibrated until
Spectrum Analyzer [Rohde & Schwarz FSV40 102257 2022-11-19
WIDEBAND RADIO
COMMUNICATION Rohde & Schwarz CMW500 157423 2022-11-19

Vector Signal .
CBlidiator Agilent 5182A MY50140563 2022-11-19

ESG SERIES SIGNAL .
GENERATOR Agilent E4421B 40050971 2022-11-19
USB RF Power sensor RadiPower RPR3006W 17100015SNO88 2022-11-19

RF Test Software MAIWEI MTS 8310 N/A N/A
Humidity Chamber GAOXIN GX-3000-150LHT 1801027 2023-05-12

D¢ source RUIYUAN WYK-6030K 180828026030 2023-05-12
TRF No.: 01-R0O05-1A Global Testing , Great Quality.
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4.3 DESCRIPTION OF TEST MODES

The EUT has been tested under its typical operating condition.

The EUT configuration for testing is installed on RF field strength measurement to meet the Commissions
requirement and operating in a manner which intends to maximize its emission characteristics in a
continuous normal application.

The Transmitter was operated in the normal operating mode. The TX frequency was fixed which was for
the purpose of the measurements.

Test of channel included the lowest and middle and highest frequency to perform the test, then record on
this report.

Those data rates (GFSK modulation; m/4-DQPSK modulation) were used for all test.

Pre-defined engineering program for regulatory testing used to control the EUT for staying in continuous

transmitting and receiving mode is programmed.

Frequency and Channel list:

Channel Fr((als/ltlj_'ezr;cy Channel Fr((als/ltlj_'ezr;cy Channel Fr((al\C}Itlj_'le;cy
0 2402 39 2441
1 2403 40 2442 76 2478
2 2404 41 2443 77 2479
. . . 78 2480
Note: fc=2402MHz+k X 1MHz k=0to 78

Test Frequency and channel:

Lowest Frequency

Middle Frequency

Highest Frequency

Frequency Frequency Frequency
Channel (MH2) Channel (MH2) Channel (MH2)
0 2402 39 2441 78 2480
TRF No.: 01-R0O05-1A Global Testing , Great Quality.
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5 FACILITIES AND ACCREDITATIONS
5.1 FACILITIES

All measurement facilities used to collect the measurement data are located at:

Dong Guan Anci Electronic Technology Co., Ltd..
1-2 Floor, Building A, No.11, Headquarters 2 Road, Songshan, Lake Hi-tech Industrial Development Zone,
Dongguan City, Guangdong Pr., China.

The sites are constructed in conformance with the requirements of ANSI C63.7, ANSI C63.4 and CISPR
Publication 22.

5.2 EQUIPMENT

Radiated emissions are measured with one or more of the following types of linearly polarized antennas:
tuned dipole, biconical, log periodic, bi-log, and/or ridged waveguide, horn. Spectrum analyzers with
preselectors and quasi-peak detectors are used to perform radiated measurements.

Conducted emissions are measured with Line Impedance Stabilization Networks and EMI Test Receivers.

Calibrated wideband preamplifiers, coaxial cables, and coaxial attenuators are also used for making
measurements.

All receiving equipment conforms to CISPR Publication 16-1, “Radio Interference Measuring Apparatus
and Measurement Methods.”

5.3 LABORATORY ACCREDITATIONS AND LISTINGS

Site Description

EMC Lab. . Accredited by CNAS, 2017.06.26
The certificate is valid until 2022.10.28
The Laboratory has been assessed and proved to be in compliance with
CNAS-CL01:2006 (identical to ISO/IEC 17025:2005)
The Certificate Registration Number is L6214.

Accredited by A2LA, 2018.03.15
The Certificate Number is 4422.01.

Name of Firm . Dong Guan Anci Electronic Technology Co., Ltd..

Site Location . 1-2 Floor, Building A, No.11, Headquarters 2 Road, Songshan, Lake
Hi-tech Industrial Development Zone, Dongguan City, Guangdong Pr.,
China.

TRF No.: 01-R005-1A Global Testing , Great Quality.
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6 TEST SYSTEM UNCERTAINTY

Maximum measurement uncertainty of the test system

Test Parameter Measurement Uncertainty
RF Output Power +1.0%
Duty Cycle and Tx-Sequence and Tx-Gap +0.9%
Dwell Time and Minimum Frequency Occupation +1.3%
Medium Utilisation Factor +1.5%
Occupied Channel Bandwidth +2.3%
Transmitter Unwanted Emission in the out-of Band +1.2%
Transmitter Unwanted Emissions in the Spurious Domain +2.7%
Receiver Spurious Emissions +2.7%
Temperature +3.2%
Humidity +2.5%

TRF No.: 01-R0O05-1A Global Testing , Great Quality.
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7 SETUP OF EQUIPMENT UNDER TEST
7.1 SETUP CONFIGURATION OF EUT

Conducted measurements configuration of EUT shall be as follows:

Monopole Temperature Chamber
Antenna

I

Attenuator — o

Power Analyzer —- AC/DC Power Supply

Remarks:

The Signal Analyzer could be connected to a monopole antenna or directly connected to the EUT, if the

EUT has already employing an antenna connector.

Radiated measurements configuration of EUT shall be as follows:

Below 1GHz
Antenna
tower
........... Bi-log or Loo
EUT > om <V } // agtenna g
4im
Spectrum
A —— = analyzer
{ J
v v * \
Turntable 15m 15m
A A =l
(@) m!
; : [ ] [ ]

Reference ground —/

TRF No.: 01-R0O05-1A Global Testing , Great Quality.
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Above 1GHz
Antenna
tower
.......... » 3m < Horn
EUT v ' o antenna
_\ 4am
Spectrum
A analyzer
[ I . ‘
Turntable 1.5Vm 15m
-
A A -Pre-amp -\_g oo
‘ : [ ] [ ]
7.2 SUPPORT EQUIPMENT
ltem | Equipment Mfr/Brand Model/Type No. Series No. Note
1. N/A N/A N/A N/A N/A
Notes:

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

the test.

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

intended use.

TRF No.:

01-R0O05-1A

Global Testing ,

Great Quality.
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8 ETSI EN 300 328 REQUIREMENTS
8.1 RFOUTPUT POWER

8.1.1 Applicable standard
EN 300 328 Clause 4.3.1.2

8.1.2 Conformance Limit

The Maximum RF Output Power <= 100 mW (20 dBm) (EIRP) at both normal environmental conditions
and at the extremes of the operating temperature range.

8.1.3 Test Configuration

The measurements for RF output power shall be performed at both normal environmental conditions and
at the extremes of the operating temperature range.

Radiated measurements shall only be used for integral antenna equipment that does not have a temporary
antenna connector(s) provided.

Conducted measurements shall be used for antenna equipment provided a temporary antenna

connector(s).

8.1.4 Test Procedure

1. Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.2.1 for the test conditions.

2. Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.2.2 for the measurement method.

The test procedure shall be as follows:

B Conducted measurements

Step 1:

* Use a fast power sensor suitable for 2,4 GHz and capable of minimum 1 MS/s.

* Use the following settings:

- Sample speed 1 MS/s or faster.

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

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

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

Step 2:

* For conducted measurements on devices with one transmit chain:

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

* For conducted measurements on devices with multiple transmit chains:

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

- Trigger the power sensors so that they start sampling at the same time. Make sure the time difference

between the samples of all sensors is less than 500 ns.
TRF No.: 01-R0O05-1A Global Testing , Great Quality.
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- For each individual sampling point (time domain), sum the coincident power samples of all ports and
store them. Use these summed samples in all following steps.
Step 3:
* Find the start and stop times of each burst in the stored measurement samples.
The start and stop times are defined as the points where the power is at least 30 dB below the highest
value of the stored samples in step 2.
In case of insufficient dynamic range, the value of 30 dB may need to be reduced appropriately.
Step 4:
» Between the start and stop times of each individual burst calculate the RMS power over the burst

using the formula below. Save these Pburst values, as well as the start and stop times for each burst.

1 k
}))mml = ; Rump/;'( ”)

p
with k being the total number of samples and n the actual sample number.

Step 5:

* The highest of all Pburst values (value "A" in dBm) will be used for maximum e.i.r.p. calculations.

Step 6:

* Add the (stated) antenna assembly gain "G" in dBi of the individual antenna.

« If applicable, add the additional beamforming gain "Y" in dB.

+ If more than one antenna assembly is intended for this power setting, the maximum overall antenna gain
(G or G +Y) shall be used.

* The RF Output Power (P) shall be calculated using the formula below: P=A+G +Y

* This value, which shall comply with the limit given in clause 4.3.1.2.3 or clause 4.3.2.2.3, shall be
recorded in the test report.

B Radiated measurements

This method shall only be used for integral antenna equipment that does not have a temporary antenna

connector(s) provided.

When performing radiated measurements, the UUT shall be configured and antenna(s) positioned

(including smart antenna systems and equipment capable of beamforming) for maximum e.i.r.p. towards

the measuring antenna. This position shall be recorded.

A test site as described in annex B and applicable measurement procedures as described in annex C shall

be used.

Taking into account the calibration factor from the measurement site, the test procedure for RF Output

Power is further as described under clause 5.4.2.2.1.2, step 1 to step 5. The RF Output Power P is equal

to the value A obtained in step 5. The test procedure for Duty Cycle, Tx-sequence, Tx-gap is further as

described in clause 5.4.2.2.1.3 and the test procedure for Medium Utilization is further as described in

clause 5.4.2.2.1.4.

TRF No.: 01-R0O05-1A Global Testing , Great Quality.
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8.1.5 Test Results

Operation Mode: X GFsK X pi/4-DQPSK
Temperature: Refer to the following table Test Date: September 21, 2022
Humidity: 56 % RH Tested by: KK
TRANSMITTER POWER (dBm)
TEST CONDITIONS
Temp (25)°C Temp (-10)°C Temp (40)° C
Data Rate VOLT
Battery 3.7V Battery 3.7V Battery 3.7V
POWER
GFSK RMS -4.36 -4.37 -4.39
m/4-DQPSK RMS -3.94 -3.95 -3.96
Limit <= 20dBm
Verdict PASS PASS PASS

TRF No.: 01-R0O05-1A Global Testing , Great Quality.




18 of 57 Report No.: EO1A22090046R00601

X GFsK | [1 pi/4-DQPSK | | Hopping frequency
Conducted .
Channel Temp. Power EIBP Limnit Status
(dBm) (dBm) (dBm)
gﬁgﬁ'r:‘g’l High 486 436 <20 Pass
| =
|
|
GFSK pi/4-DQPSK Hopping frequency
O | X | O] |
Conducte _
Channel Temp. d Power EIRP Limit Status
(dBm) (dBm) (dBm)
gﬁgﬁ':g’l High 4.44 3.94 <20 Pass
M | RERN
]
(m(mn
(m(mn

TRF No.: 01-R0O05-1A Global Testing , Great Quality.
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8.2 ACCUMULATED TRANSMIT TIME, FREQUENCY OCCUPATION
8.2.1 Applicable standard

ETSI EN 300 328 clause 4.3.1.4

8.2.2 Conformance Limit

The requirement applies to all types of frequency hopping equipment.
@ For non-adaptive frequency hopping system

The Accumulated Transmit Time on any hopping frequency shall not be greater than 15 ms within any
observation period of 15 ms multiplied by the minimum number of hopping frequencies (N) that have to
be used.

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.
@ For adaptive frequency hopping system
Adaptive Frequency Hopping equipment shall be capable of operating over a minimum of 70 % of the

band specified in clause 1.

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.

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.

8.2.3 Test Configuration

The measurements for dwell time shall be performed at normal environmental conditions of the operating
temperature range.

Radiated measurements shall only be used for integral antenna equipment that does not have a temporary
antenna connector(s) provided.

Conducted measurements shall be used for antenna equipment provided a temporary antenna
connector(s).
8.2.4 Test Procedure

1. Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.4.1 for the test conditions.
TRF No.: 01-R0O05-1A Global Testing , Great Quality.
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2. Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.4.2 for the measurement method.

The test procedure shall be as follows:

B Conducted measurements

Step 1:

* The output of the transmitter shall be connected to a spectrum analyzer or equivalent.

* The analyzer shall be set as follows:

- Centre Frequency: Equal to the hopping frequency being investigated

- Frequency Span: 0 Hz

- RBW: ~ 50 % of the Occupied Channel Bandwidth

- VBW: =2 RBW

- Detector Mode: RMS

- Sweep time: Equal to the applicable observation period (see clause 4.3.1.4.3.1 or
clause 4.3.1.4.3.2)

- Number of sweep points: 30 000

- Trace mode: Clear / Write

- Trigger: Free Run

Step 2:

» Save the trace data to a file for further analysis by a computing device using an appropriate software
application or program.

Step 3:

+ Identify the data points related to the frequency being investigated by applying a threshold.
The data points resulting from transmissions on the hopping frequency being investigated are assumed
to have much higher levels compared to data points resulting from transmissions on adjacent hopping
frequencies. If a clear determination between these transmissions is not possible, the RBW in step 1
shall be further reduced. In addition, a channel filter may be used.

» Count the number of data points identified as resulting from transmissions on the frequency being
investigated and multiply this number by the time difference between two consecutive data points.

Step 4:

* The result in step 3 is the Accumulated Transmit Time which shall comply with the limit provided in
clause 4.3.1.4.3.1 or clause 4.3.1.4.3.2 and which shall be recorded in the test report.

Step 5:

This step is only applicable for equipment implementing Option 1 in clause 4.3.1.4.3.1 or Option 1 in

clause 4.3.1.4.3.2 for complying with the Frequency Occupation requirement and the manufacturer

decides to demonstrate compliance with this requirement via measurement.

* Make the following changes on the analyser and repeat step 2 and step 3.
Sweep time: 4 x Dwell Time x Actual number of hopping frequencies in use.
The hopping frequencies occupied by the equipment without having transmissions during the dwell time

(blacklisted frequencies) should be taken into account in the actual number of hopping frequencies in use.

TRF No.: 01-R0O05-1A Global Testing , Great Quality.
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If this number cannot be determined (number of blacklisted frequencies unknown) it shall be assumed
that the equipment uses the maximum possible number of hopping frequencies.

* The result shall be compared to the limit for the Frequency Occupation defined in clause 4.3.1.4.3.1,
Option 1 or clause 4.3.1.4.3.2, Option 1. The result of this comparison shall be recorded in the test report.

Step 6:

* Make the following changes on the analyzer:

- Start Frequency: 2 400 MHz

- Stop Frequency: 2 483,5 MHz

- RBW: ~ 50 % of the Occupied Channel Bandwidth (single hopping frequency)

- VBW: =2 RBW

- Detector Mode: RMS

- Sweep time: 1 s; this setting may result in long measuring times. To avoid such long measuring times, an

FFT analyser may be used

- Trace Mode: Max Hold

- Trigger: Free Run

+ Wait for the trace to stabilize. Identify the number of hopping frequencies used by the hopping sequence.

* The result shall be compared to the limit (value N) defined in clause 4.3.1.4.3.1 or clause 4.3.1.4.3.2. This
value shall be recorded in the test report.

For equipment with blacklisted frequencies, it might not be possible to verify the number of hopping
frequencies in use. However, they shall comply with the requirement for Accumulated Transmit Time and
Frequency Occupation assuming the minimum number of hopping frequencies (N) defined in

clause 4.3.1.4.3.1 or clause 4.3.1.4.3.2 is used.

Step 7:

+ For adaptive frequency hopping equipment, it shall be verified whether the equipment uses 70 % of the
band specified in table 1. This verification can be done using the lowest and highest -20 dB points from
the total spectrum envelope obtained in step 6. The result shall be recorded in the test report.

B Radiated measurements

A test site as described in annex B and applicable measurement procedures as described in annex C may

be used. Alternatively, a test fixture may be used.

The test procedure is further as described under clause 5.4.4.2.1.

TRF No.: 01-R0O05-1A Global Testing , Great Quality.
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Worst Case-Modulation Type: pi/4-DQPSK

Report No.: EO1A22090046R00601

400msX )
Dwell Time | Minimun minimum maximum o
TEST Per Hop Number of | number of agcu;:t:_lﬁ;[sd Limited
CONDITION Hop hopping wert (ms)
(ms) Frequency | frequencies (ms)
(s)
2402MHz | 2DH5 2.911 79 316 253.257 <=400
Dwell
2441MHz | 2DH5 2.911 79 316 288.189 <=400
Time
2480MHz | 2DH5 2.91 79 316 323.121 <=400
Verdict PASS
Measurement uncertainty(%) +2.3/-2.4
Minimum
Actual Number of| Number of
[4*Dwell
Dwell Time |Number of hop in Hopping
time per Limited
TEST CONDITION Per Hop Hop [4*Dwell Limit in
hop*N] (ms)
(ms) Frequency ms) time per |[4*Dwell time
ms
(N) hop*N] | per hop*N]
(ms)
. 2402MHz | 2DH5 2.91 79 919.876 2 1 >=400
Minimum
Frequency | 2441MHz | 2DH5 2.911 79 919.876 5 1 >=400
Occupation
2480MHz | 2DH5 2.91 79 919.876 3 1 >=400
Verdict PASS
Measurement uncertainty(%) +2.3/-2.4

TRF No.:
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All the modulation modes were tested, the data of the worst mode are described in the following table

[0 GFSK | X piia-DQPSK | | XI2402MHz
One Pulse Dwell Time
Spectrum | lmvll
Ref Level 20.00 dem Offset 6.64 dB @ RBW 1 MHz
Att 30 dB @ SWT 4ms @ VBW 3 MHz
SGL TRG: VID
@® 1Pk Clrw
Mi[1] -9.61 dBm)|
-400 ns
10 dBm D1[1] 5.18 dB
2.911000 ms|
0 dBm
IO dBm— ' RG -2.000 dBrm:
-20 dBm
-30 dBm
-40 dBm
CF 2.402 GHz 10001 pts 400.0 ps/
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 -400.0 ns -9.61 dBm |
D1 M1 1 2,911 ms -5.18 dB |
S—
I ] ]
Date: 15.SEP.2022 16:46:17
[ GFSK | K pir4-DQPSK | | Hopping frequency
Dwell Time
Spectrum I [%]
Ref Level 20.00 dem Offset 6.64 dB @ RBW 500 kHz

Att
SGL Count 1/1

30 dB @ SWT 3165 @ VBW 2 MHz

@ 1Rm Clrw
10de
0 dBm
L0l dgrr
0| dgrr
AN |
F{C)| g0 1 H
SUMRLLIRIELL T JLIEL i
60 dBm
0 dBrv
CF 2.402 GHz 30001 pts — 3.16 s/
J ] -
EP.202
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[] GFsK | J pir4-DQPSK | | Hopping frequency
Frequency Occupation
Spectrum | mvn |
Ref Level 20.00 dBm Offset 6.64 dB @ RBW 500 kHz
Att 30de @ SWT 9199ms @ VBW 2 MHz
SGL Count 1/1
@ 1Rm Clrw
M1[1] -6.72 dBm|
414.5268 ms
10 dBm
0 dBm
M1
Y
-10 dBm
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-70 dBm
CF 2.402 GHz 30001 pts 91.99 ms/
T
J1 J v
Date: 15.SEP.2022 16:47:33
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8.3HOPPING FREQUENCY SEQUENCE
8.3.1 Applicable standard

ETSI EN 300 328 clause 4.3.1.4

8.3.2 Conformance Limit

The requirement applies to all types of frequency hopping equipment.

@ For non-adaptive frequency hopping system
The hopping sequence(s) shall contain at least N hopping frequencies where N is either 5 or the result
of 15 MHz divided by the minimum Hopping Frequency Separation in MHz, whichever is the greater.
According to clause 4.3.1.5.3.1 the minimum Hopping Frequency Separation for non-adaptive
equipment is equal to the Occupied Channel Bandwidth with a minimum of 100 kHz.

@ For adaptive frequency hopping system
The hopping sequence(s) shall contain at least N hopping frequencies at all times, where N is either 15
or the result of 15 MHz divided by the minimum Hopping Frequency Separation in MHz, whichever is
the greater.

8.3.3 Test Configuration

The measurements for hopping sequences shall be performed at normal environmental conditions of the
operating temperature range.

Radiated measurements shall only be used for integral antenna equipment that does not have a temporary
antenna connector(s) provided.

Conducted measurements shall be used for antenna equipment provided a temporary antenna
connector(s).

8.3.4 Test Procedure

1. Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.4.1 for the test conditions.

2. Please referto ETSI EN 300 328 (V2.2.2) clause 5.4.4.2 for the measurement method.

The test procedure shall be as follows:

B Conducted measurements

Step 1:

» The output of the transmitter shall be connected to a spectrum analyzer or equivalent.

* The analyzer shall be set as follows:

- Centre Frequency: Equal to the hopping frequency being investigated

- Frequency Span: 0 Hz

- RBW: ~ 50 % of the Occupied Channel Bandwidth

- VBW: =2 RBW

- Detector Mode: RMS

- Sweep time: Equal to the applicable observation period (see clause 4.3.1.4.3.1 or
clause 4.3.1.4.3.2)

- Number of sweep points: 30 000

- Trace mode: Clear / Write

- Trigger: Free Run

Step 2:

TRF No.: 01-R0O05-1A Global Testing , Great Quality.
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» Save the trace data to a file for further analysis by a computing device using an appropriate software
application or program.

Step 3:

+ Identify the data points related to the frequency being investigated by applying a threshold.
The data points resulting from transmissions on the hopping frequency being investigated are assumed
to have much higher levels compared to data points resulting from transmissions on adjacent hopping
frequencies. If a clear determination between these transmissions is not possible, the RBW in step 1
shall be further reduced. In addition, a channel filter may be used.

» Count the number of data points identified as resulting from transmissions on the frequency being
investigated and multiply this number by the time difference between two consecutive data points.

Step 4:

* The result in step 3 is the Accumulated Transmit Time which shall comply with the limit provided in
clause 4.3.1.4.3.1 or clause 4.3.1.4.3.2 and which shall be recorded in the test report.

Step 5:

This step is only applicable for equipment implementing Option 1 in clause 4.3.1.4.3.1 or Option 1 in

clause 4.3.1.4.3.2 for complying with the Frequency Occupation requirement and the manufacturer

decides to demonstrate compliance with this requirement via measurement.

* Make the following changes on the analyser and repeat step 2 and step 3.
Sweep time: 4 x Dwell Time x Actual number of hopping frequencies in use.
The hopping frequencies occupied by the equipment without having transmissions during the dwell time
(blacklisted frequencies) should be taken into account in the actual number of hopping frequencies in use.
If this number cannot be determined (number of blacklisted frequencies unknown) it shall be assumed
that the equipment uses the maximum possible number of hopping frequencies.

* The result shall be compared to the limit for the Frequency Occupation defined in clause 4.3.1.4.3.1,
Option 1 or clause 4.3.1.4.3.2, Option 1. The result of this comparison shall be recorded in the test report.

Step 6:

* Make the following changes on the analyzer:

- Start Frequency: 2 400 MHz

- Stop Frequency: 2 483,5 MHz

- RBW: ~ 50 % of the Occupied Channel Bandwidth (single hopping frequency)

- VBW: =2 RBW

- Detector Mode: RMS

- Sweep time: 1 s; this setting may result in long measuring times. To avoid such long measuring times, an

FFT analyser may be used

- Trace Mode: Max Hold

- Trigger: Free Run

» Wait for the trace to stabilize. Identify the number of hopping frequencies used by the hopping sequence.

* The result shall be compared to the limit (value N) defined in clause 4.3.1.4.3.1 or clause 4.3.1.4.3.2. This

TRF No.: 01-R0O05-1A Global Testing , Great Quality.



27 of 57 Report No.: EO1A22090046R00601

value shall be recorded in the test report.
For equipment with blacklisted frequencies, it might not be possible to verify the number of hopping
frequencies in use. However, they shall comply with the requirement for Accumulated Transmit Time and
Frequency Occupation assuming the minimum number of hopping frequencies (N) defined in
clause 4.3.1.4.3.1 or clause 4.3.1.4.3.2 is used.

Step 7:

 For adaptive frequency hopping equipment, it shall be verified whether the equipment uses 70 % of the
band specified in table 1. This verification can be done using the lowest and highest -20 dB points from
the total spectrum envelope obtained in step 6. The result shall be recorded in the test report.

B Radiated measurements

A test site as described in annex B and applicable measurement procedures as described in annex C may

be used. Alternatively, a test fixture may be used.

The test procedure is further as described under clause 5.4.4.2.1.

8.3.5 Test Results

Temperature: 22°C Test Date: September 21, 2022
Humidity: 56 % RH Tested by: Fan
Test Condition Measured Data Limited Verdict
GFSK DH5 Hopping 79 15-79 PASS
Frequency
m/4-DQPSK 2DH5 Sequence 79 15-79 PASS
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All the modulation modes were tested, the data of the worst mode are described in the following table

X GFsK | [1 pi/4-DQPSK | | Hopping frequency
Spectrum | @
Ref Level 20.00 dBm Offset 6.64 dB @ RBW 500 kHz
Att 30de SWT 22.8pus @ VBW 2 MHz Mode Auto FFT
(@ 1Pk Max

M1[1] 16.16 dBm|
2.4011690 GHz,
10 dBrmn m2[1] -18.25 dBm
2.4807445 GHz|
L O O O T T AT L
rL:
-50 dBm \'""“
-60 dBm
-70 dBm
Start 2.4 GHz 1001 pts Stop 2.4835 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.401169 GHz -16.16 dBm
M2/ [ 1 2.4807445 GHz -18.25 dBm
] || CEEEEEEN
Date 1 E 2 16:21:42
[] GFsK | X pi/4-DQPSK | Hopping frequency

Spectrum | [U%J]
Ref Level 20.00 dBm Offset 6.64 dB @ RBW 500 kHz
Att 30 dB SWT 22.8 ps @ VBW 2 MHz Mode Auto FFT
@ 1Pk Max
M1[1] 22.48 dBm)|
2.4009185 GHz
10 dém mM2[1] -24.78 dBm
2.4809950 GHz
0 dem
(AN SR NI AV NAV A ALMAAAN IV A A e
} \
30 dBm K
dem Lm
-50 dBm
-60 dBm
-70 dBm
Start 2.4 GHz 1001 pts Stop 2.4835 GHz
Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 | 1 2.4009185 GHz | -22.48 dBm
M2 1; 2.480995 GHz -24.78 dBm
Il J HERRNED
Dat 5.SEP 2 16:48:1
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8.4HOPPING FREQUENCY SEPARATION
8.4.1 Applicable standard

ETSI EN 300 328 clause 4.3.1.5

8.4.2 Conformance Limit
The requirement applies to all types of frequency hopping equipment.
@ For non-adaptive frequency hopping system

For non-adaptive Frequency Hopping equipment, the Hopping Frequency Separation shall be equal to
or greater than the Occupied Channel Bandwidth (see clause 4.3.1.8), with a minimum separation of
100 kHz.

For equipment with a maximum declared RF Output power level of less than 10 dBm e.i.r.p. or for
non-adaptive Frequency Hopping equipment operating in a mode where the RF Output power is less
than 10 dBm e.i.r.p. only the minimum Hopping Frequency Separation of 100 kHz applies.

@ For adaptive frequency hopping system

For adaptive Frequency Hopping equipment, the minimum Hopping Frequency Separation shall be 100
kHz.

Adaptive Frequency Hopping equipment that switched to a non-adaptive mode for one or more hopping
frequencies because interference was detected on these hopping frequencies with a level above the
threshold level defined in clause 4.3.1.7.2.2, point 5 or clause 4.3.1.7.3.2, point 5, is allowed to continue
to operate with a minimum Hopping Frequency Separation of 100 kHz as long as the interference
remains present on these hopping frequencies. The equipment shall continue to operate in an adaptive
mode on other hopping frequencies.

Adaptive Frequency Hopping equipment which decided to operate in a non-adaptive mode on one or
more hopping frequencies without the presence of interference, shall comply with the limit for Hopping
Frequency Separation for non-adaptive equipment defined in clause 4.3.1.5.3.1 (first paragraph) for
these hopping frequencies as well as with all other requirements applicable to non-adaptive frequency
hopping equipment.

8.4.3 Test Configuration

The measurements for hopping frequency separation shall be performed at normal environmental
conditions of the operating temperature range.

Radiated measurements shall only be used for integral antenna equipment that does not have a temporary
antenna connector(s) provided.

Conducted measurements shall be used for antenna equipment provided a temporary antenna
connector(s).

8.4.4 Test Procedure
1. Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.5.1 for the test conditions.
2. Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.5.2 for the measurement method.
The test procedure shall be as follows:
B Conducted measurements
®Option 1
Step 1:
* The output of the transmitter shall be connected to a spectrum analyser or equivalent.
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* The analyser shall be set as follows:

- Centre Frequency: Centre of the two adjacent hopping frequencies

- Frequency Span: Sufficient to see the complete power envelope of both hopping frequencies

- RBW: 1 % of the span

- VBW: 3 x RBW

- Detector Mode: Max Peak

- Trace Mode: Max Hold

- Sweep time: Auto

Step 2:

+ Wait for the trace to stabilize.

» Use the marker function of the analyser to define the frequencies corresponding to the lower -20 dBr
point and the upper -20 dBr point for both hopping frequencies F1 and F2. This will result in F1,_ and F14
for hopping frequency F1 and in F2, and F2y for hopping frequency F2. These values shall be recorded in
the report.

Step 3:

+ Calculate the centre frequencies F1¢ and F2¢ for both hopping frequencies using the formulas below.
These values shall be recorded in the report.

’l; % Fl F2, 4 F2,

Fl, = F2,. =

+ Calculate the Hopping Frequency Separation (Fys) using the formula below. This value shall be recorded

in the report.
Fus = F2¢ - Flc

« Compare the measured Hopping Frequency Separation with the limit defined in clause 4.3.1.5.3. In
addition, for non-Adaptive Frequency Hopping equipment, the Hopping Frequency Separation shall be
equal to or greater than the Occupied Channel Bandwidth as defined in clause 4.3.1.8 or:
Fhs = Occupied Channel Bandwidth

See figure 4:

Hopping Frequency Separation

Reference Level
0dB

-20 dB

Level

Frequency

Figure 4: Hopping Frequency Separation
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For adaptive equipment, in case of overlapping channels which prevents the definition of the -20 dBr
reference points F1y and F2, a higher reference level (e.g. -10 dBr or -6 dBr) may be chosen to define the
reference points F1.; F14; F2, and F2,.

Alternatively, special test software may be used to:

« force the UUT to hop or transmit on a single Hopping Frequency by which the -20 dBr reference points
can be measured separately for the two adjacent Hopping Frequencies; and/or

« force the UUT to operate without modulation by which the centre frequencies F1. and F2. can be
measured directly.

The method used to measure the Hopping Frequency Separation shall be documented in the test report.

®Option 2

Step 1:

* The output of the transmitter shall be connected to a spectrum analyser or equivalent.

* The analyser shall be set as follows:

- Centre Frequency: Centre of the two adjacent hopping frequencies

- Frequency Span: Sufficient to see the complete power envelope of both hopping frequencies

- RBW: 1 % of the span

- VBW: 3 x RBW

- Detector Mode: Max Peak

- Trace Mode: Max Hold

- Sweep Time: Auto

Step 2:

+ Wait for the trace to stabilize.

» Use the marker-delta function to determine the Hopping Frequency Separation between the centres of
the two adjacent hopping frequencies (e.g. by identifying peaks or notches at the centre of the power
envelope for the two adjacent signals). This value shall be compared with the limits defined in clause
4.3.1.5.3 and shall be recorded in the test report.

B Radiated measurements

A test site as described in annex B and applicable measurement procedures as described in annex C may
be used.
Alternatively a test fixture may be used.

The test procedure is further as described under clause 5.4.5.2.1.

TRF No.: 01-R0O05-1A Global Testing , Great Quality.



32 of 57 Report No.: EO1A22090046R00601

8.4.5 Test Results

Temperature: 22°C Test Date: September 21, 2022
Humidity: 56 % RH Tested by: Fan
Measured Data Limited
TEST CONDITION Verdict
(MHz) (kHz)
GFSK 1.001 100 PASS

Hopping Frequency

T/4-DQPSK Separation 1.002 100 PASS
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All the modulation modes were tested, the data of the worst mode are described in the following table
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8.5 OCCUPIED CHANNEL BANDWIDTH

8.5.1 Applicable standard
ETSI EN 300 328 clause 4.3.1.8

8.5.2 Conformance Limit

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

For non-adaptive Frequency Hopping 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 the Nominal Channel
Bandwidth declared by the manufacturer. See clause 5.4.1 j). This declared value shall not be greater than
5 MHz.

8.5.3 Test Configuration

The measurements for occupied channel bandwidth shall be performed at normal environmental
conditions of the operating temperature range.

Radiated measurements shall only be used for integral antenna equipment that does not have a temporary
antenna connector(s) provided.

Conducted measurements shall be used for antenna equipment provided a temporary antenna
connector(s).

8.5.4 Test Procedure

1. Please refer to ETSI EN 300 328(V2.2.2) clause 5.4.7.1 for the test conditions.
2. Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.7.2 for the measurement method.

The measurement procedure shall be as follows:
B Conducted measurement
Step 1:
Connect the UUT to the spectrum analyser and use the following settings:
» Centre Frequency: The centre frequency of the channel under test
* Resolution BW: ~ 1 % of the span without going below 1 %
* Video BW: 3 x RBW
* Frequency Span: 2 x Nominal Channel Bandwidth
* Detector Mode: RMS
* Trace Mode: Max Hold
*+ Sweeptime:1s
Step 2:
Wait for the trace to stabilize.
Find the peak value of the trace and place the analyser marker on this peak.
Step 3:
Use the 99 % bandwidth function of the spectrum analyser to measure the Occupied Channel Bandwidth
of the UUT. This value shall be recorded.
Make sure that the power envelope is sufficiently above the noise floor of the analyser to avoid the noise
signals left and right from the power envelope being taken into account by this measurement.
B Radiated measurement
The test set up as described in annex B and the applicable measurement procedures described in annex
C shall be used.
Alternatively, a test fixture may be used.
The test procedure is as described under clause 5.4.7.2.1.
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8.5.5 The worst Test Results
Temperature: 22°C Tested by: Fan
Humidity: 56 % RH Test Date: September 21, 2022
Operation Mode | Frequency(MHz) | 99%OBW(MHz) | Result (MHz) Limited(MHz) Verdict
2402 MHz 0.855 2479.954 >2400.0 PASS
GFSK
(DH5)
2480 MHz 0.857 2401.956 <2483.5 PASS
2402 MHz 1.171 2401.955 >2400.0 PASS
pi/4-DQPSK
(2DH5)
2480 MHz 1.172 2479.954 <2483.5 PASS
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All the modulation modes were tested, the data of the worst mode are described in the following table
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8.6 TRANSMITTER UNWANTED EMISSION IN THE OUT-OF BAND

8.6.1 Applicable standard
ETSI EN 300 328 clause 4.3.1.9

8.6.2 Conformance Limit

The transmitter unwanted emissions in the out-of-band domain but outside the allocated band, shall not
exceed the limits of the mask given in below figure.

Spurious Domain Out Of Band Domain (OOB) Allocated Band Out Of Band Domain (OOB) Spurious Domain

A

2400 MHz - 2BW 2 400 MHz - BW 2 400 MHz 2483.5MHz 2483,5MHz+BW 24835 MHz + 2BW

A: -10 dBm/MHz e.i.rp
B: -20 dBm/MHz e.i.rp BW = Occupied Channel Bandwidth in MHz or 1 MHz whichever is greater

C: Spurious Domain limits

8.6.3 Test Configuration

The measurements for emission in the out-of band shall be performed at both normal environmental
conditions and at the extremes of the operating temperature range.

Radiated measurements shall only be used for integral antenna equipment that does not have a temporary
antenna connector(s) provided.

Conducted measurements shall be used for antenna equipment provided a temporary antenna
connector(s).

8.6.4 Test Procedure

1. Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.8.1 for the test conditions.
2. Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.8.2 for the measurement method.
B Conducted measurement
The applicable mask is defined by the measurement results from the tests performed under clause 5.4.7
(Occupied Channel Bandwidth).
The Out-of-band emissions within the different horizontal segments of the mask provided in figure 1 and
figure 3 shall be measured using the procedure in step 1 to step 6 below. This method assumes the
spectrum analyser is equipped with the Time Domain Power option.
Step 1:
» Connect the UUT to the spectrum analyser and use the following settings:
- Centre Frequency: 2 484 MHz
- Span: 0 Hz
- Resolution BW: 1 MHz
- Filter mode: Channel filter
- Video BW: 3 MHz
- Detector Mode: RMS
- Trace Mode: Max Hold
- Sweep Mode: Continuous
- Sweep Points: Sweep Time [s]/ (1 us) or 5 000 whichever is greater
- Trigger Mode: Video trigger; in case video triggering is not possible, an external trigger source may
be used
- Sweep Time: > 120 % of the duration of the longest burst detected during the measurement of the
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RF Output Power

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

* Adjust the trigger level to select the transmissions with the highest power level.

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

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

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

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

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

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

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

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

Step 5 (segment 2 400 MHz - 2BW to 2 400 MHz - BW):

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

Step 6:

* In case of conducted measurements on equipment with a single transmit chain, the declared antenna
assembly gain "G" in dBi shall be added to the results for each of the 1 MHz segments and compared
with the limits provided by the mask given in figure 1 or figure 3. If more than one antenna assembly is
intended for this power setting, the antenna with the highest gain shall be considered.

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

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

- Option 2: the limits provided by the mask given in figure 1 or figure 3 shall be reduced by
10 x log10(Ach) and the additional beamforming gain "Y" in dB. The results for each of the transmit
chains shall be individually compared with these reduced limits.

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

It shall be recorded whether the equipment complies with the mask provided in figure 1 or figure 3.
B Radiated measurement

The test set up as described in annex B and the applicable measurement procedures described in annex

C shall be used. Alternatively a test fixture may be used.

The test procedure is as described under clause 5.4.8.2.1.

8.6.5 Testresults

Pass
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All the modulation modes were tested, the data of the worst mode are described in the following table

X GFsK | [1 pi/4-DQPSK | | Hopping frequency
Channel Antenna Freq(MHz) Level Limit
CH Low-2402 Antenna 1 2399.5 -54.88 -20
CH High-2480 Antenna 1 2485 -54 87 -20
[] GFsK | X pi/4-DQPSK | | Hopping frequency
Channel Antenna Freq(MHz) Level Limit
CH High-2402 Antenna 1 2399.5 -54.93 -20
CH High-2480 Antenna 1 2485 -54.78 -20

TRF No.: 01-R0O05-1A Global Testing , Great Quality.



40 of 57 Report No.: EO1A22090046R00601

8.7TRANSMITTER UNWANTED EMISSIONS IN THE SPURIOUS DOMAIN

8.7.1 Applicable standard
ETSI EN 300 328 clause 4.3.1.10

8.7.2 Conformance Limit

The transmitter unwanted emissions in the spurious domain shall not exceed the values given in below.

In case of equipment with antenna connectors, these limits apply to emissions at the antenna port (conducted).
For emissions radiated by the cabinet or emissions radiated by integral antenna equipment (without antenna
connectors), these limits are e.r.p. for emissions up to 1 GHz and e.i.r.p. for emissions above 1 GHz.

Frequency Range Maximum power bandwidth
30 MHz to 47 MHz -36dBm 100kHz
47 MHz to 74 MHz -54dBm 100kHz
74 MHz to 87.5 MHz -36dBm 100kHz
87.5MHz to118 MHz -54dBm 100kHz
118 MHz to174MHz -36dBm 100kHz
174MHz to 230MHz -54dBm 100kHz
230 MHz to 470 MHz -36dBm 100kHz
470 MHz to 862 MHz -54dBm 100kHz
862 MHz to1 GHz -36dBm 100kHz
1GHz t012.75 GHz -30dBm 1MHz

8.7.3 Test Configuration

The measurements for emissions in the spurious domain shall only be performed at normal test
conditions.

Radiated measurements shall be used for equipment.

Conducted measurements shall be used for equipment.

8.7.4 Test Procedure

1. Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.9.1 for the test conditions.
2. Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.9.2 for the measurement methods.

B Conducted measurement

® [ntroduction

The spectrum in the spurious domain (see figure 1 or figure 3) shall be searched for emissions that exceed
the limit values given in table 4 or table 12 or that come to within 6 dB below these limits. Each occurrence
shall be recorded.

The measurement procedure contains 2 parts.

® Pre-scan

The test procedure below shall be used to identify potential unwanted emissions of the UUT.

Step 1:

The sensitivity of the measurement set-up should be such that the noise floor is at least 12 dB below the
limits given in table 4 or table 12.

Step 2:

The emissions over the range 30 MHz to 1 000 MHz shall be identified.

Spectrum analyser settings:
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* Resolution bandwidth: 100 kHz

Video bandwidth; 300 kHz

* Filter type: 3 dB (Gaussian)

* Detector mode: Peak

*» Trace Mode: Max Hold

» Sweep Points: 2 19 400; For spectrum analysers not supporting this high number of sweep points, the

frequency band may need to be segmented.

* Sweep time: For non continuous transmissions (duty cycle less than 100 %), the sweep time shall be
sufficiently long, such that for each 100 kHz frequency step, the measurement time is greater
than two transmissions of the UUT, on any channel.

For Frequency Hopping equipment operating in a normal operating (hopping not disabled)

mode, the sweep time shall be further increased to capture multiple transmissions on any of

the hopping frequencies.

The above sweep time setting may result in long measuring times in case of frequency

hopping equipment. To avoid such long measuring times, an FFT analyser could be used.
Allow the trace to stabilize. Any emissions identified during the sweeps above and that fall within the 6 dB
range below the applicable limit or above, shall be individually measured using the procedure in clause
5.4.9.2.1.3 and compared to the limits given in table 4 or table 12.

Step 3:

The emissions over the range 1 GHz to 12,75 GHz shall be identified.

Spectrum analyser settings:

* Resolution bandwidth: 1 MHz

* Video bandwidth: 3 MHz

* Filter type: 3 dB (Gaussian)

* Detector mode: Peak

* Trace Mode: Max Hold

* Sweep Points: 2 23 500; For spectrum analysers not supporting this high number of sweep points, the

frequency band may need to be segmented.

* Sweep time: For non continuous transmissions (duty cycle less than 100 %), the sweep time shall be
sufficiently long, such that for each 1 MHz frequency step, the measurement time is greater
than two transmissions of the UUT, on any channel.

For Frequency Hopping equipment operating in a normal operating (hopping not disabled)
mode, the sweep time shall be further increased to capture multiple transmissions on any of
the hopping frequencies.

The above sweep time setting may result in long measuring times in case of frequency
hopping equipment. To avoid such long measuring times, an FFT analyser could be used.

Allow the trace to stabilize. Any emissions identified during the sweeps above that fall within the 6 dB

range below the applicable limit or above, shall be individually measured using the procedure in clause

5.4.9.2.1.3 and compared to the limits given in table 4 or table 12.

Frequency Hopping equipment may generate a block (or several blocks) of spurious emissions anywhere

within the spurious domain. If this is the case, only the highest peak of each block of emissions shall be

measured using the procedure in clause 5.4.9.2.1.3.

Step 4:

* In case of conducted measurements on smart antenna systems (equipment with multiple transmit chains),

step 2 and step 3 need to be repeated for each of the active transmit chains (Ach).The limits used to

identify emissions during this pre-scan need to be reduced with 10 x log10 (Ach) (number of active
transmit chains).

® Measurement of the emissions identified during the pre-scan

The procedure in step 1 to step 4 below shall be used to accurately measure the individual unwanted

emissions identified during the pre-scan measurements above. This method assumes the spectrum

analyser has a Time Domain Power function.

Step 1:

The level of the emissions shall be measured using the following spectrum analyser settings:

* Measurement Mode: Time Domain Power

» Centre Frequency: Frequency of the emission identified during the pre-scan

+ Resolution Bandwidth: 100 kHz (< 1 GHz) / 1 MHz (> 1 GHz)

« Video Bandwidth: 300 kHz (< 1 GHz) / 3 MHz (> 1 GHz)

* Frequency Span: Zero Span

+ Sweep mode: Single Sweep

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

» Sweep points: Sweep time [us]/ (1 ps) with a maximum of 30 000
* Trigger: Video (burst signals) or Manual (continuous signals)
* Detector: RMS
Step 2:
» Set a window where the start and stop indicators match the start and end of the burst with the highest
level and record the value of the power measured within this window. If the spurious emission to be
measured is a continuous transmission, the measurement window shall be set to match the start and stop
times of the sweep.
Step 3:
In case of conducted measurements on smart antenna systems (equipment with multiple transmit chains),
step 2 needs to be repeated for each of the active transmit chains (Ach).
Sum the measured power (within the observed window) for each of the active transmit chains.
Step 4:
The value defined in step 3 shall be compared to the limits defined in table 4 or table 12.

B Radiated measurement
The test site as described in annex B and applicable measurement procedures as described in annex C
shall be used.
The test procedure is further as described under clause 5.4.9.2.1.
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8.7.5 Test Results

Worst test data of test mode(GFSK), We have pre-tested the horizontal and vertical data, the worst polarity

please refer to the following data

Frequency: 2402 MHz

(dBm|

Amplitude

30 MHz

43 of 57

Report No.: EO1A22090046R00601

Tx. Spurious NVNT 1-DHS5 2402MHz

Transmitter unwanted emissions in the spurious domain

iimim

PPN TOW PP RO e

100 MHZ

1GHZ

Frequency

1275 GHz

— Limit
= Trace
+ Emissions

Antenan Frequency Measured power Limit Margin
Polariation (MHz) (dBm) (dBm) (dB)
vertical / / / /
Tx. Spurious NVNT 1-DHS5 2441MHz
ki oA A R
Antenan Frequency Measured power Limit Margin
Polariation (MHz) (dBm) (dBm) (dB)
vertical / / / /
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Tx. Spurious NVNT 1-DHS5 2480MHz

Transmitter unwanted emissions in the spurious domain

plitude (dBm|
|
T ]
|
|

30 MHz 100 MHZ 1GHZ 1275GHz

Antenan Frequency Measured power Limit Margin
Polariation (MHz) (dBm) (dBm) (dB)
vertical / / / /
Notes: Negative sign (-) in the margin column signify levels below the limit.

1
2. Thetest frequency range is 30MHz to 12.75GHz.

3. Other emissions found were at least 10 dB below the limit.
4. Measurement Uncertainty: £5.0dB.

5. Correction value was combined in the calculated result.
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8.8 RECEIVER SPURIOUS EMISSIONS

8.8.1 Applicable standard
ETSI EN 300 328 clause 4.3.1.11

8.8.2 Conformance Limit
The spurious emissions of the receiver shall not exceed the values given in below.

In case of equipment with antenna connectors, these limits apply to emissions at the antenna port
(conducted). For emissions radiated by the cabinet or emissions radiated by integral antenna equipment
(without antenna connectors), these limits are e.r.p. for emissions up to 1 GHz and e.i.r.p. for emissions
above 1 GHz.

Frequency Range Maximum power Measurement Width
30 MHz to 1 GHz -57 dBm 100kHz
1 GHz t0 12.75 GHz -47 dBm 1MHz

8.8.3 Test Configuration

The measurements for emissions in the spurious domain shall only be performed at normal test
conditions.

The measurements for emissions in the spurious domain shall only be performed at normal test
conditions.

Radiated measurements shall be used for equipment.

Conducted measurements shall be used for equipment.

8.8.4 Test Procedure

1. Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.11.1 for the test conditions.
2. Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.11.2 for the measurement methods.

B Conducted measurement

® Introduction

The spectrum in the spurious domain (see figure 1 or figure 3) shall be searched for emissions that exceed

the limit values given in table 4 or table 12 or that come to within 6 dB below these limits. Each occurrence

shall be recorded.

The measurement procedure contains 2 parts.

® Pre-scan

The test procedure below shall be used to identify potential unwanted emissions of the UUT.

Step 1:

The sensitivity of the measurement set-up should be such that the noise floor is at least 12 dB below the

limits given in table 4 or table 12.

Step 2:

The emissions over the range 30 MHz to 1 000 MHz shall be identified.

Spectrum analyser settings:

* Resolution bandwidth: 100 kHz

Video bandwidth: 300 kHz

* Filter type: 3 dB (Gaussian)

* Detector mode: Peak

* Trace Mode: Max Hold

+ Sweep Points: 2 19 400; For spectrum analysers not supporting this high number of sweep points, the

frequency band may need to be segmented.

+ Sweep time: For non continuous transmissions (duty cycle less than 100 %), the sweep time shall be

sufficiently long, such that for each 100 kHz frequency step, the measurement time is greater
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than two transmissions of the UUT, on any channel.

For Frequency Hopping equipment operating in a normal operating (hopping not disabled)
mode, the sweep time shall be further increased to capture multiple transmissions on any of
the hopping frequencies.

The above sweep time setting may result in long measuring times in case of frequency
hopping equipment. To avoid such long measuring times, an FFT analyser could be used.

Allow the trace to stabilize. Any emissions identified during the sweeps above and that fall within the 6 dB

range below the applicable limit or above, shall be individually measured using the procedure in clause

5.4.9.2.1.3 and compared to the limits given in table 4 or table 12.

Step 3:

The emissions over the range 1 GHz to 12,75 GHz shall be identified.

Spectrum analyser settings:

* Resolution bandwidth: 1 MHz

* Video bandwidth: 3 MHz

* Filter type: 3 dB (Gaussian)

* Detector mode: Peak

* Trace Mode: Max Hold

+ Sweep Points: 2 23 500; For spectrum analysers not supporting this high number of sweep points, the

frequency band may need to be segmented.

* Sweep time: For non continuous transmissions (duty cycle less than 100 %), the sweep time shall be
sufficiently long, such that for each 1 MHz frequency step, the measurement time is greater
than two transmissions of the UUT, on any channel.

For Frequency Hopping equipment operating in a normal operating (hopping not disabled)
mode, the sweep time shall be further increased to capture multiple transmissions on any of
the hopping frequencies.

The above sweep time setting may result in long measuring times in case of frequency
hopping equipment. To avoid such long measuring times, an FFT analyser could be used.

Allow the trace to stabilize. Any emissions identified during the sweeps above that fall within the 6 dB

range below the applicable limit or above, shall be individually measured using the procedure in clause

5.4.9.2.1.3 and compared to the limits given in table 4 or table 12.

Frequency Hopping equipment may generate a block (or several blocks) of spurious emissions anywhere

within the spurious domain. If this is the case, only the highest peak of each block of emissions shall be

measured using the procedure in clause 5.4.9.2.1.3.

Step 4:

* In case of conducted measurements on smart antenna systems (equipment with multiple transmit chains),

step 2 and step 3 need to be repeated for each of the active transmit chains (Ach).The limits used to

identify emissions during this pre-scan need to be reduced with 10 x log10 (Ach) (number of active
transmit chains).

® Measurement of the emissions identified during the pre-scan

The procedure in step 1 to step 4 below shall be used to accurately measure the individual unwanted

emissions identified during the pre-scan measurements above. This method assumes the spectrum

analyser has a Time Domain Power function.

Step 1:

The level of the emissions shall be measured using the following spectrum analyser settings:

» Measurement Mode: Time Domain Power

» Centre Frequency: Frequency of the emission identified during the pre-scan

* Resolution Bandwidth: 100 kHz (< 1 GHz) / 1 MHz (> 1 GHz)

* Video Bandwidth: 300 kHz (< 1 GHz) / 3 MHz (> 1 GHz)

* Frequency Span: Zero Span

+ Sweep mode: Single Sweep

* Sweep time: > 120 % of the duration of the longest burst detected during the measurement of the

RF Output Power

» Sweep points: Sweep time [us]/ (1 ps) with a maximum of 30 000

« Trigger: Video (burst signals) or Manual (continuous signals)

* Detector: RMS

Step 2:

+ Set a window where the start and stop indicators match the start and end of the burst with the highest

level and record the value of the power measured within this window. If the spurious emission to be

measured is a continuous transmission, the measurement window shall be set to match the start and stop
times of the sweep.
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Step 3:
In case of conducted measurements on smart antenna systems (equipment with multiple transmit chains),
step 2 needs to be repeated for each of the active transmit chains (Ach).
Sum the measured power (within the observed window) for each of the active transmit chains.
Step 4:
The value defined in step 3 shall be compared to the limits defined in table 4 or table 12.
B Radiated measurement
The test site as described in annex B and applicable measurement procedures as described in annex C
shall be used.
The test procedure is further as described under clause 5.4.9.2.1.
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8.8.5 Test Results
Worst test data of test mode(GFSK), We have pre-tested the horizontal and vertical data, the worst polarity
please refer to the following data

Rx. Spurious NVNT 1-DHS5 2402MHz

Receiver spurious emissions

Frequency: 2402 MHz

= Limit
— Trace
Emi
:é
fm 100 MHZ 1GHZ 1275 GHz
Fres
Rx. Spurious NVNT 1-DHS5 2441MHz
Frequency: 2441 MHz
Receiver spurious emissions
— Limit
— Tra

Ampitude (4B m|

30 MHz 100 MHZ
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Rx. Spurious NVNT 1-DHS5 2480MHz

Frequency: 2480 MHz N P
Receiver spurious emissions

— Limit

Emissions

GHZ 1275 GHz

30 MHz 100 MHZ 1

Antenna Frequency Measured Power Limit Margin
Polarization (MHz) (dBm) (dBm) (dB)
/ / / / /
/ / / / /
/ / / / /
Notes: 1. Negative sign (-) in the margin column signify levels below the limit.
2. Thetest frequency range is 30MHz to 12.75GHz.
3. Other emissions found were at least 10 dB below the limit.
4. Measurement Uncertainty: £5.0dB.
5. Correction value was combined in the calculated result.
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8.9 ADAPTIVITY (ADAPTIVE FREQUENCY HOPPING)

8.9.1 Applicable standard
ETSI EN 300 328 clause 4.3.1.7

8.9.2 Conformance Limit

Only for adaptive equipment and RF output power >=10dBm(EIRP)

® Adaptive Frequency Hopping equipment using LBT based DAA shall comply with the following

minimum set of requirements:

1) At the start of every dwell time, before transmission on a hopping frequency, the equipment shall
perform a Clear Channel Assessment (CCA) check using energy detect. The CCA observation time shall
be not less than 0,2 % of the Channel Occupancy Time with a minimum of 18 ps. If the equipment finds
the hopping frequency to be clear, it may transmit immediately.

2) Ifit is determined that a signal is present with a level above the detection threshold defined in step 5 the
hopping frequency shall be marked as 'unavailable'. Then the equipment may jump to the next
frequency in the hopping scheme even before the end of the dwell time, but in that case the 'unavailable'
channel cannot be considered as being 'occupied' and shall be disregarded with respect to the
requirement of the minimum number of hopping frequencies as defined in clause 4.3.1.4.3.2.
Alternatively, the equipment can remain on the frequency during the remainder of the dwell time.
However, if the equipment remains on the frequency with the intention to transmit, it shall perform an
Extended CCA check in which the (unavailable) channel is observed for a random duration between the
value defined for the CCA observation time in step 1 and 5 % of the Channel Occupancy Time defined in
step 3. If the Extended CCA check has determined the frequency to be no longer occupied, the hopping
frequency becomes available again. If the Extended CCA time has determined the channel still to be
occupied, it shall perform new Extended CCA checks until the channel is no longer occupied.

3) The total time during which an equipment has transmissions on a given hopping frequency without

re-evaluating the availability of that frequency is defined as the Channel Occupancy Time.

The Channel Occupancy Time for a given hopping frequency, which starts immediately after a successful
CCA, shall be less than 60 ms followed by an Idle Period of minimum 5 % of the Channel Occupancy
Time with a minimum of 100 ys.

After the Idle Period has expired, the procedure as in step 1 shall be repeated before having new
transmissions on this hopping frequency during the same dwell time.

EXAMPLE: An equipment with a dwell time of 400 ms can have 6 transmission sequences of 60 ms each,
separated with an Idle Period of 3 ms. Each transmission sequence was preceded with a successful
CCA check of 120 ps.

For LBT based adaptive frequency hopping equipment with a dwell time < 60 ms, the maximum Channel
Occupancy Time is limited by the dwell time.

4) 'Unavailable' channels may be removed from or may remain in the hopping sequence, but in any case:

- apart from Short Control Signalling Transmissions referred to in clause 4.3.1.7.4, there shall be no
transmissions on 'unavailable' channels;

- a minimum of N hopping frequencies as defined in clause 4.3.1.4.3.2 shall always be maintained.

5) The detection threshold shall be proportional to the transmit power of the transmitter: for a 20 dBm
e.i.r.p. transmitter the detection threshold level (TL) shall be equal to or less than -70 dBm/MHz at the
input to the receiver assuming a 0 dBi (receive) antenna assembly. This threshold level (TL) may be
corrected for the (receive) antenna assembly gain (G); however, beamforming gain (Y) shall not be
taken into account. For power levels less than 20 dBm e.i.r.p., the detection threshold level may be
relaxed to:

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

6) The equipment shall comply with the requirements defined in step 1 to step 4 of the present clause in
the presence of an unwanted CW signal as defined in table 2.
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Unwanted Signal parameters

Wanted signal mean power Uit gl Unwanted CW signal
from companion device Equsicy power (dBm)
(MHz)
sufficient to maintain the link 23950r24885 -35
(see note 2) (see note 1) (see note 3)

NOTE 1: The highest frequency shall be used for testing operating channels
within the range 2 400 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.

@ Short control signaling transmissions

If implemented, Short Control Signalling Transmissions shall have a maximum TxOn / (TxOn + TxOff) ratio
of 10 % within any observation period of 50 ms or within an observation period equal to the dwell time,
whichever is less.

8.9.3 Test Configuration

Companion
Spectrum it Device
Analyzer
- Direct Interference
Splitter/ Siaral
uuT : Coupler | igna
Combiner P Generator
Splitter/ Unwanted
Combi Signal
ombiner Generator

8.9.4 Test Procedure

1. Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.6.1 for the test conditions.
2. Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.6.2 for the measurement method.

B Conducted measurement

Adaptive Frequency Hopping equipment using DAA

®Step 1 to step 7 below define the procedure to verify the efficiency of the DAA based adaptive
mechanisms for frequency hopping equipment. These mechanisms are described in clause 4.3.1.7.
For systems using multiple receive chains only one chain (antenna port) need to be tested. All other
receiver inputs shall be terminated.

Step 1:

* The UUT shall connect to a companion device during the test. The interference signal generator, the
unwanted signal generator, the spectrum analyser, the UUT and the companion device are connected
using a set-up equivalent to the example given by figure 5, although the interference and unwanted
signal generators do not generate any signals at this point in time. The spectrum analyser is used to
monitor the transmissions of both the UUT and the companion device and it should be possible to
distinguish between either transmission. In addition, the spectrum analyser is used to monitor the
transmissions of the UUT in response to the interfering and the unwanted signals.

* For the hopping frequency to be tested, adjust the received signal level (wanted signal from the
companion device) at the UUT to the value defined in table 2 and table 3 (clause 4).

Testing of Unidirectional equipment does not require a link to be established with a companion device.

* The analyser shall be set as follows:
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- RBW: use next available RBW setting below the measured Occupied Channel Bandwidth

- Filter type: Channel Filter

- VBW: = RBW

- Detector Mode: RMS

- Centre Frequency: Equal to the hopping frequency to be tested

- Span: 0 Hz

- Sweep time: > Channel Occupancy Time of the UUT. If the Channel Occupancy Time is non-contiguous

(non-LBT based equipment), the sweep time shall be sufficient to cover the period over
which the Channel Occupancy Time is spread out

- Trace Mode: Clear/\Write

- Trigger Mode: Video

Step 2:

» Configure the UUT for normal transmissions with a sufficiently high payload resulting in a minimum
transmitter activity ratio (TxOn / (TxOn + TxOff)) of 0,3. Where this is not possible, the UUT shall be

configured to the maximum payload possible.

* Using the procedure defined in clause 5.4.6.2.1.5, it shall be verified that, for equipment with a dwell time
greater than the maximum allowable Channel Occupancy Time, the UUT complies with the maximum
Channel Occupancy Time and minimum Idle Period defined in clause 4.3.1.7.2.2 or clause 4.3.1.7.3.2.
When measuring the Idle Period of the UUT, it shall not include the transmission time of the companion
device.

Step 3: Adding the interference signal

* An interference signal as defined in clause B.7 is injected centred on the hopping frequency being tested.
The power spectral density level (at the input of the UUT) of this interference signal shall be equal to the
detection threshold defined in clause 4.3.1.7.2.2 or clause 4.3.1.7.3.2.

Step 4: Verification of reaction to the interference signal

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

» Using the procedure defined in clause 5.4.6.2.1.5, it shall be verified that:

i) The UUT shall stop transmissions on the hopping frequency being tested.

The UUT is assumed to stop transmissions on this hopping frequency within a period equal to the
maximum Channel Occupancy Time defined in clause 4.3.1.7.2.2 or clause 4.3.1.7.3.2. As stated in
clause 4.3.1.7.3.2, step 3, the Channel Occupancy Time for non-LBT based frequency hopping
equipment may be non-contiguous.

ii) For LBT based frequency hopping equipment, apart from Short Control Signalling Transmissions (see

iii) below), there shall be no subsequent transmissions on this hopping frequency, as long as the
interference signal remains present.

For non-LBT based frequency hopping equipment, apart from Short Control Signalling Transmissions
(see iii) below), there shall be no subsequent transmissions on this hopping frequency for a (silent)
period defined in clause 4.3.1.7.3.2, step 2. After that, the UUT may have normal transmissions again for
the duration of a single Channel Occupancy Time period (which may be non-contiguous). Because the
interference signal is still present, another silent period as defined in clause 4.3.1.7.3.2, step 2 needs to
be included. This sequence is repeated as long as the interfering signal is present.

In case of overlapping channels, transmissions in adjacent channels may generate transmission bursts
on the channel being investigated; however, they have a lower amplitude as on-channel transmissions.
Care should be taken to only evaluate the on-channel transmissions. The Time Domain Power Option of
the analyser may be used to measure the RMS power of the individual bursts to distinguish on-channel
transmissions from transmissions on adjacent channels. In some cases, the RBW may need to be
reduced.

To verify that the UUT is not resuming normal transmissions as long as the interference signal is present,
the monitoring time may need to be 60 s or more. If transmissions are detected during this period, the
settings of the analyser may need to be adjusted to allow an accurate assessment to verify the
transmissions comply with the limits for Short Control Signalling Transmissions.

iii) The UUT may continue to have Short Control Signalling Transmissions on the hopping frequency being
tested while the interference signal is present. These transmissions shall comply with the limits defined
in clause 4.3.1.7.4.2. The verification of the Short Control Signalling transmissions may require the
analyser settings to be changed (e.g. sweep time).

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

Step 5: Adding the unwanted signal

+ With the interfering signal present, a 100 % duty cycle CW signal is inserted as the unwanted signal. The
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frequency and the level are provided in table 2 of clause 4.3.1.7.2.2, step 6 or table 3 of clause
43.1.73.2,

step 6.

* The spectrum analyser shall be used to monitor the transmissions of the UUT on the selected hopping
frequency. This may require the spectrum analyser sweep to be triggered by the start of the unwanted
signal.

» Using the procedure defined in clause 5.4.6.2.1.5, it shall be verified that:

i) The UUT shall not resume normal transmissions on the hopping frequency being tested as long as both
the interference and unwanted signals remain present.

To verify that the UUT is not resuming normal transmissions as long as the interference and unwanted
signals are present, the monitoring time may need to be 60 s or more. If transmissions are detected
during this period, the settings of the analyser may need to be adjusted to allow an accurate assessment
to verify the transmissions comply with the limits for Short Control Signalling Transmissions.

i) The UUT may continue to have Short Control Signalling Transmissions on the hopping frequency being
tested while the interference and unwanted signals are present. These transmissions shall comply with
the limits defined in clause 4.3.1.7.4.2.

The verification of the Short Control Signalling transmissions may require the analyser settings to be
changed (e.g. sweep time).

Step 6: Removing the interference and unwanted signal

* On removal of the interference and unwanted signal, the UUT is allowed to re-include any channel
previously marked as unavailable; however, for non-LBT based equipment, it shall be verified that this
shall only be done after the period defined in clause 4.3.1.7.3.2, step 2.

Step 7:

+ Step 2 to step 6 shall be repeated for each of the hopping frequencies to be tested.

8.9.5 Test Results

Mode Output Power | Remarks Pass/Fail
XBT-CM <10dBm Not Applicable | N/A
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8.10 RECEIVER BLOCKING

8.10.1 Applicable standard
ETSI EN 300 328 clause 4.3.1.12

8.10.2 Conformance Limit

The minimum performance criterion shall be a PER less than or equal to 10 %. The manufacturer may
declare alternative performance criteria as long as that is appropriate for the intended use of the
equipment (see clause 5.4.1.1)).

W General

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 below.

®Receiver Category 1

Receiver Blocking parameters for Receiver Category 1 equipment

Wanted signal mean Blocking signal . =L .
. signal power Type of blocking
power from companion frequency (dBm) signal
device (dBm) (MH2) (see note 4)
(-133dBm + 10 x
log10(OCBW)) or -68 2 380
dBm whichever is less 2503,5
(see note 2)
2 300 34 Ccw
(-139 dBm + 10 x 2330
log10(OCBW)) or -74 2 360
dBm whichever is less 2524
(see note 3) 2484
2674

NOTE 1: OCBW s 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: 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.

NOTE 4: 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 2
Receiver Blocking parameters receiver category 2 equipment

Wanted signal mean Blocking signal _Blocklng .
. signal power Type of blocking
power from companion frequency (dBm) signal
device (dBm) (MHz) (see note 3)
(-139dBm + 10 x 5380

log10(OCBW) + 10 dB) 5 504 cW

or (-74 dBm + 10 dB) 5300 -34

whichever is less (see 5584

note 2)

NOTE 1: OCBW s 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
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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
Receiver Blocking parameters receiver category 3 equipment

Wanted signal mean Blocking signal . E iy .
. signal power Type of blocking
power from companion frequency (dBm) sianal
device (dBm) (MH2) 9

(see note 3)

(-139 dBm + 10 x

log10(OCBW) + 20 dB) g ggg
or (-74 dBm + 20 dB) 5300 -34 Cw
whichever is less (see 5584
note 2)

NOTE 1: OCBW s 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.

8.10.3 Test Configuration

Signal Unit Performance
or Att Monitoring
Companion Device
Device

Splitter/ Direct v

Combiner Coupler
Blocking uuT
SS(')%?:(L Spectrum

Analyzer

8.10.4 Test Procedure

1. Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.11.1 for the test conditions.
2. Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.11.2 for the measurement method.

B Conducted measurement

Adaptive Frequency Hopping equipment using DAA

Step 1:

* For non-frequency hopping equipment, the UUT shall be set to the lowest operating channel.

Step 2:

* The blocking signal generator is set to the first frequency as defined in the appropriate table
corresponding to the receiver category and type of equipment.

Step 3:

+ With the blocking signal generator switched off, a communication link is established between the UUT
and the associated companion device using the test setup shown in figure 6. The attenuation of the
variable attenuator shall be increased in 1 dB steps to a value at which the minimum performance criteria
as specified in clause 4.3.1.12.3 or clause 4.3.2.11.3 is still met. The resulting level for the wanted signal
at the input of the UUT is Pmin.

+ This signal level (Pmin) is increased by the value provided in the table corresponding to the receiver

TRF No.: 01-R005-1A Global Testing , Great Quality.
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category and type of equipment.

Step 4:

* The blocking signal at the UUT is set to the level provided in the table corresponding to the receiver
category and type of equipment. It shall be verified and recorded in the test report that the performance
criteria as specified in clause 4.3.1.12.3 or clause 4.3.2.11.3 is met.

Step 5:

* Repeat step 4 for each remaining combination of frequency and level for the blocking signal as provided
in the table corresponding to the receiver category and type of equipment.

Step 6:

* For non-frequency hopping equipment, repeat step 2 to step 5 with the UUT operating at the highest
operating channel.

B Radiated measurements

When performing radiated measurements on equipment with dedicated antennas, measurements shall be

repeated for each alternative dedicated antenna.

A test site as described in annex B and applicable measurement procedures as described in annex C shall

be used.

The test procedure is further as described under clause 5.4.11.2.1.

The level of the blocking signal at the UUT referred to in step 4 is assumed to be the level in front of the

UUT antenna(s). The UUT shall be positioned with its main beam pointing towards the antenna radiating

the blocking signal. The position recorded in clause 5.4.2.2.2 can be used.

8.10.5 Test Results

Receiver category

Adaptive equipment with a maximum RF output power greater than 10

[J | Receiver category 1 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 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.

X | Receiver category 2

Non-adaptive equipment with a maximum Medium Utilization (MU) factor
[ | Receiver category 3 of 1 % or adaptive equipment with a maximum RF output power of 0
dBm e.i.r.p. shall be considered as receiver category 3 equipment.

Maximum RF Output Power less than 10 dBm e.i.r.p.

[1 | Other Receiver category No need to test Receiver Blocking

Operation Mode:

Xl GFSK ] m/4-DQPSK
Test Frequency: (RHopping
Temperature: o
22°C Test Date: Sep. 21, 2022
Humidity:
56 % RH Tested by: Fan
Wanted
signal mean Blocking signal Blocking Type of
power from frequency signal power blocking PER(%) Result
companion (MHz2) (dBm) signal
device (dBm)
2380 CwW 1.2 PASS
2504 CwW 0.7 PASS
=39 2300 i CcW 1.9 PASS
2584 Ccw 2.1 PASS
XPout<=10dBm
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9 APPENDIX PHOTOGRAPHS OF EUT
Please refer to the report :E01A22090046E00601.

END OF REPORT
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ATTESTATION OF CONFORMITY

Attestation No. 22AE090046W006

The submitted sample of below equipment has been tested in according to Radio Equipment Directive
2014/53/EU with the following standards. The test report(s) show that the product complies with
standard(s) recognized as giving presumption of compliance with the principal protection requirement
of the EC Council Directive of 2014/53/EU.

Report No. : E01A22090046E00601, E01A22090046R00601,
E01A22090046H00601, S01A22090046S00801

Applicant

Address

Manufacturer

Address

Description of Product : TWS Bluetooth headset

Trade Mark :

Model No. : W5

Input Rating : DC5V,1A

Test Standards : ETSIEN 301 489-1V2.2.3: 2019

ETSI EN 301 489-17 V3.2.4: 2020
EN 55032: 2015+A11:2020+A1:2020
EN 55035: 2017+A11: 2020

EN 62479: 2010

EN 50663: 2017

ETSI EN 300 328 V2.2.2: 2019

EN 62368-1: 2014+ A11:2017

After preparation of the necessary technical documentation as well as the EU declaration of conformity,
the CE marking as below can be affixed on the product if all relevant effective EU-directives or
regulations related to CE marking have been complied with. The EU declaration of conformity is issued

under the sole responsibility of the applicant or manufacturer. :
r \‘.\._ L “'_“”lk P
(l

\Teét Labo tory

B T /T 3 SRR

ARk
Date oflssue: September 26, 2022

This attestation of conformity is based on a single evaluation of the submitted sample(s) of the above
mentioned product. It does not imply an assessment of the production of the products.

Dongguan Anci Electronic Technology Co., Ltd.

Add.: 1-2 Floor, Building A, No.11, Headquarters 2 Road, Songshan Lake

Hi-tech Industrial Development Zone, Dongguan City, Guangdong Pr., China.
Web: www.gtggroup.com  E-mail: info@gtggroup.com  Tel:86-4007558988



Test Report

Report No.: U00903220913604E Query Password: QW1622  Date: Sep. 16, 2022 Page 1 of 14

Applicant:

Contact information:

The following sample(s) was (were) submitted and identified by client as:

Sample Name . TWS Bluetooth headset

Model No. WS

Manufacturer

Address

Received Date . Sep. 13, 2022

Testing Period . From Sep. 13, 2022 to Sep. 16, 2022
Test Request . Please refer to next page(s).

Test Result(s) . Please refer to next page(s).

Shen Zhen UONE Test Co., LTD.

Prepared by Checked by — L ranroved by
(/‘;VU
Max Wu Lin Zhu
This report is valid only with a valid digital signature. The digital signature may be avai oy under the Adobe software
above version 7.0.
RmFEEIENERAT Hotline:400-774-3358 Tel:+86-755-23695858 Fax:+86-755-23699878
Shen Zhen UONE Test Co., LTD. Web:www.uonetest.com Web:www.uonecn.com E-mail:service@uonetest.com
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Test Report

Report No.: U00903220913604E Query Password: QW1622  Date: Sep. 16, 2022 Page 2 of 14

Summary of test results:

TEST REQUEST CONCLUSION

RoHS Directive 2011/65/EU and its subsequent amendments Directive (EU) 2015/863
To determine Lead (Pb), Cadmium(Cd), Mercury(Hg), Hexavalent Chromium(Cr(VI)),

(1) Polybrominated Biphenyls (PBBs) and Polybrominated DiphenylEthers (PBDEs) PASS
content by screening test and chemical test
(2) To determine Phthalates (DBP, BBP, DEHP, DIBP) content by chemical test PASS

This report is valid only with a valid digital signature. The digital signature may be available only under the Adobe software
above version 7.0.
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Test Report

Report No.: U00903220913604E Query Password: QW1622

Test Material List

Date: Sep. 16, 2022 Page 3 of 14

Material No. Description (Location) Photo(s) of tested materials
1 Black plastic (shell)
2 Silvery metal (axle)
3 Silvery magnet block
4 Beige plastic base (socket)
5 Silvery metal pin (socket)
6 Brown body (capacitor)
7 Black body (triode)
8 Transparent body (LED)
9 Black body (resistor)
10 Golden metal base (power connector)
11 Silvery metal spring (power connector)
12 Golden metal pin (power connector)
13 Black body (indutor)
14 Silvery metal shell (type-c socket)
15 Black plastic pin holder (type-c socket)
16 Silvery metal pin (type-c socket)
17 Black body (IC)
18 Black body (triode)
19 Green PCB
20 Silvery metal (solder)

This report is valid only with a valid digital signature. The digital signature may be available only under the Adobe software

above version 7.0.
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Report No.: U00903220913604E Query Password: QW1622  Date: Sep. 16, 2022 Page 4 of 14
Material No. Description (Location) Photo(s) of tested materials
21 Black foam with adhesive (battery)
22 Yellow plastic tape (battery)
23 White plastic plug (battery)
24 Silvery metal pin (battery)
25 Black soft plastic wire jacket (battery)
26 Red soft plastic wire jacket (battery)
27 Silvery metal wire (battery)
28 Silvery metal solder (battery)
29 Green PCB (battery)
30 Black soft plastic (earplug)
3 Black plastic shell (earphone)
32 Coppery metal (foil)
33 Transparent dry glue
34 Black cloth with adhesive
35 Silvery body (crystal oscillator)
36 Black soft plastic (wire jacket)
37 Silvery body (MIC)
38 Golden metal pin (power connector)
39 Green PCB
40 Black body (diode)
41 Black body (IC)
42 Black body (IC)
43 Silvery metal (solder)

This report is valid only with a valid digital signature. The digital signature may be available only under the Adobe software
above version 7.0.
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Report No.: U00903220913604E Query Password: QW1622  Date: Sep. 16, 2022 Page § of 14
Material No. Description (Location) Photo(s) of tested materials
44 Yellow plastic tape (battery)
45 Red soft plastic wire jacket (battery)
46 Black soft plastic wire jacket (battery)
47 Green PCB (battery)
48 Silvery metal solder (battery)
49 Red dry glue (speaker)
50 Silvery metal cap (speaker)
51 Golden metal ring (speaker)
52 Coppery metal coil (speaker)
53 Transparent plastic film (speaker)
54 Silvery magnet block (speaker)
55 Silvery metal gasket (speaker)
56 Silvery metal shell (speaker)
57 Silvery metal solder (speaker)
58 Green PCB (speaker)
59 Black soft plastic wire jacket (speaker)
60 Red soft plastic wire jacket (speaker)

This report is valid only with a valid digital signature. The digital signature may be available only under the Adobe software
above version 7.0.
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Test Result(s):

Test Report

Query Password: QW1622

Date: Sep. 16, 2022

Page 6 of 14

(1) Lead (Pb), Cadmium(Cd), Mercury(Hg), Hexavalent Chromium(Cr(VI)), Polybrominated Biphenyls
(PBBs) and Polybrominated DiphenylEthers (PBDESs)
Test Method: IEC62321-3-1: 2013, IEC62321-4: 2013+A1:2017, IEC62321-5: 2013, IEC62321-6: 2015,IEC

62321-7-1:2015, IEC 62321-7-2: 2017, analyzed by EDXRF & ICP-OES & GC-MS & UV-Vis.

EDXRF Result (" Chemical Result @
No. Remark® Conclusion
Pb Cd Hg Cr Br (mg/kg)
1 BL BL BL BL BL — — PASS
2 BL BL BL BL NA — — PASS
3 BL BL BL BL BL = = PASS
4 BL BL BL BL BL — 'S PASS
5 BL BL BL BL NA — — PASS
6 BL BL BL BL BL — N PASS
7 BL BL BL BL BL — — PASS
8 BL BL BL BL BL = = PASS
9 BL BL BL BL BL — — PASS
10 oL BL BL BL NA Pb: 23600% Copper alloy PASS
11 BL BL BL BL NA - = PASS
12 oL BL BL BL NA Pb: 24850% Copper alloy PASS
13 BL BL BL BL BL £ £ PASS
14 BL BL BL BL NA — — PASS
15 BL BL BL BL BL — N PASS
16 BL BL BL BL NA — — PASS
17 BL BL BL BL BL — — PASS
18 BL BL BL BL BL = = PASS
19 BL BL BL BL X PPBBDBESS':NNIIDE'). - PASS
20 BL BL BL BL NA — — PASS
21 BL BL BL BL BL — — PASS
22 BL BL BL BL BL — = PASS
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Report No.: U00903220913604E Query Password: QW1622  Date: Sep. 16, 2022 Page 7 of 14
EDXRF Result Chemical Result @
No. Remark® Conclusion
Pb Cd Hg Cr Br (mg/kg)
23 BL BL BL BL BL — — PASS
24 BL BL BL BL NA — — PASS
25 BL BL BL BL BL — = PASS
26 BL BL BL BL BL — — PASS
27 BL BL BL BL NA — — PASS
28 BL BL BL BL NA — — PASS
29 | BL | BL | BL | BL | X S TS _ PASS
30 BL BL BL BL BL — — PASS
31 BL BL BL BL BL — = PASS
32 BL BL BL BL NA — — PASS
33 BL BL BL BL BL — — PASS
34 BL BL BL BL BL — — PASS
35 BL BL BL BL BL — — PASS
36 BL BL BL BL BL = = PASS
37 BL BL BL BL BL — — PASS
38 BL BL BL BL NA — — PASS
39 | BL | BL | BL | BL | X il el N PASS
40 BL BL BL BL BL — — PASS
41 BL BL BL BL BL — — PASS
42 BL BL BL BL BL — — PASS
43 BL BL BL BL NA — — PASS
44 BL BL BL BL BL — — PASS
45 BL BL BL BL BL — — PASS
46 BL BL BL BL BL — — PASS
47 BL | BL | BL | BL X PPBBDBéé:NNF)b. — PASS
48 BL BL BL BL | NA — — PASS
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Report No.: U00903220913604E Query Password: QW1622  Date: Sep. 16, 2022 Page 8 of 14
EDXRF Result Chemical Result @
No. Remark® Conclusion
Pb Cd Hg Cr Br (mg/kg)
49 BL BL BL BL BL — o PASS
50 BL BL BL BL NA — — PASS
51 BL BL BL BL NA — — PASS
52 BL BL BL BL NA — — PASS
53 BL BL BL BL BL — — PASS
54 BL BL BL BL BL — — PASS
55 BL BL BL BL NA — - PASS
56 BL BL BL BL NA — — PASS
57 BL BL BL BL NA — — PASS
58 | BL | BL | BL | BL | X aimend\ o KN PASS
59 BL BL BL BL BL — — PASS
60 BL BL BL BL BL — — PASS
Remark:

(1) WResults are obtained by EDXRF for primary screening, and further wet chemical testing by ICP-OES (for Cd,
Pb, Hg), UV-VIS (for Cr(Vl)) and GC/MS (for PBBs, PBDEs) is recommended to be performed, if an
inconclusive result was found (as “X” in below table) (unit: mg/kg).
®OL = Over Limit, BL = Below Limit, X = Inconclusive, NA = Not Applicable.

@The EDXRF screening test for RoHS elements — The reading may be different to the actual content in the
sample be of non-uniformity composition.

Element Polymer Metal Composite Materials
Cd BL =(70-30)< X <(130+30)< OL | BL =(70-30)< X <(130+30)< OL LOD < X <(150+30)< OL
Pb BL <(700-30)< X <(1300+30)s BL =(700-30)< X <(1300+30)s BL =(500-30)< X

OL OL <(1500+30)< OL
g BL <(700-30)< X <(1300+30)s BL =(700-30)< X <(1300+30)s BL =(500-30)< X
OL OL <(1500+30)=< OL
Br BL = (300-30)< X NA BL = (250-30)< X
Cr BL = (700-30)< X BL = (700-30)< X BL = (500-30)< X

Units and limits in EU RoHS Directive 2011/65/EU:
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Report No.: U00903220913604E Query Password: QW1622  Date: Sep. 16, 2022 Page 9 of 14
Element Pb Cd Hg Cr(VI) PBBs(single) PBDEs(single)
Unit mg/kg mg/kg mg’/kg mg/kg mg’/kg mg/kg
Limit 1000 100 1000 1000 1000 1000
(2) @ mg/kg = ppm = 0.0001%, N.D. = Not Detected (Less than MDL).
®Unit and MDL (Method detection limit) in wet chemical test.
Element Pb Cd Hg Cr(VI) PBBs(single) PBDEs(single)
Unit mg’/kg mg’/kg mg/kg mg’/kg mg/kg mg/kg
MDL 2 2 2 8 5 5

®According to IEC 62321-7-1:2015, result on Cr(VI) for metal sample is shown as Positive/Negative.
Negative = Absence of Cr(VI) coating, Positive = Presence of Cr(VI) coating.

Storage condition and production date of the tested sample are unavailable and thus results of Cr(VI)
represent status of the sample at the time of testing.

@ According to IEC 62321-3-1:2013, this column represents the results of wet chem test.

(3) This column represents the exempted decoration of material or other related testing sample’s information.
According to the declaration from the client, Lead in specimen(s) is exempted by RoHS Directive (2011/65 /
EU) annex lll and its amendment base on:

# Copper alloy containing up to 4 % lead by weight.

(2) Phthalates (DBP, BBP, DEHP, DIBP) content
Test Method: IEC 62321-8: 2017, analyzed by gas chromatographic- mass spectrometer (GC-MS).

Substances DBP BBP DEHP DIBP
CAS No. 84-74-2 85-68-7 117-81-7 84-69-5

Limit (mg/kg) 1000 1000 1000 1000 Conclusion

MDL (mg/kg) 20 20 20 20

Material No. Result (mg/kg)
1 N.D. N.D. N.D. N.D. PASS
3 N.D. N.D. N.D. N.D. PASS
4 N.D. N.D. N.D. N.D. PASS
6 N.D. N.D. N.D. N.D. PASS
7 N.D. N.D. N.D. N.D. PASS
8 N.D. N.D. N.D. N.D. PASS
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Test Report
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Page 10 of 14

Substances DBP BBP DEHP DIBP
CAS No. 84-74-2 85-68-7 117-81-7 84-69-5

Limit (mg/kg) 1000 1000 1000 1000 Conclusion

MDL (mg/kg) 20 20 20 20

Material No. Result (mg/kg)
9 N.D. N.D. N.D. N.D. PASS
13 N.D. N.D. N.D. N.D. PASS
15 N.D. N.D. N.D. N.D. PASS
17 N.D. N.D. N.D. N.D. PASS
18 N.D. N.D. N.D. N.D. PASS
19 N.D. N.D. N.D. N.D. PASS
21 N.D. N.D. N.D. N.D. PASS
22 N.D. N.D. N.D. N.D. PASS
23 N.D. N.D. N.D. N.D. PASS
25 N.D. N.D. N.D. N.D. PASS
26 N.D. N.D. N.D. N.D. PASS
29 N.D. N.D. N.D. N.D. PASS
30 N.D. N.D. N.D. N.D. PASS
31 N.D. N.D. N.D. N.D. PASS
33 N.D. N.D. N.D. N.D. PASS
34 N.D. N.D. N.D. N.D. PASS
35 N.D. N.D. N.D. N.D. PASS
36 N.D. N.D. N.D. N.D. PASS
37 N.D. N.D. N.D. N.D. PASS
39 N.D. N.D. N.D. N.D. PASS
40 N.D. N.D. N.D. N.D. PASS
41 N.D. N.D. N.D. N.D. PASS
42 N.D. N.D. N.D. N.D. PASS
44 N.D. N.D. N.D. N.D. PASS
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Substances DBP BBP DEHP DIBP
CAS No. 84-74-2 85-68-7 117-81-7 84-69-5

Limit (mg/kg) 1000 1000 1000 1000 Conclusion

MDL (mg/kg) 20 20 20 20

Material No. Result (mg/kg)
45 N.D. N.D. N.D. N.D. PASS
46 N.D. N.D. N.D. N.D. PASS
47 N.D. N.D. N.D. N.D. PASS
49 N.D. N.D. N.D. N.D. PASS
33 N.D. N.D. N.D. N.D. PASS
54 N.D. N.D. N.D. N.D. PASS
58 N.D. N.D. N.D. N.D. PASS
39 N.D. N.D. N.D. N.D. PASS
60 N.D. N.D. N.D. N.D. PASS

Note: 1.  mg/kg = milligram per kilogram (ppm).

2. MDL= method detection limit.
3. N.D.=not detected(less than MDL).
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1. Lead, Cadmium, Mercury

Test Report
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Test Process Flow
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Statement

1. The information as listed on the first page of this test report was all provided by the client except the
received date, testing period, test result(s) and test request. The client shall be responsible for the
representativeness of sample and authenticity of materials, for which UONE shall bear no
responsibilities.

2. Unless otherwise stated the results shown in this report refer only the sample(s) tested and does not
bear other joint and several liabilities.

3. This report is considered invalidated without the Special Seal for Inspection of the UONE, This report
shall not be altered, increased or deleted.

4. Without written approval of UONE, this report shall not be reproduced in part or published as
advertisement.

5. Objection should be issued in 15 days upon receiving the report, overdue opinion is inadmissible.

6. Ifthe report is not stamped with the accreditation recognized seal, it will only be used for scientific research,
education, and internal quality control activities, and is not used for the purpose of issuing supporting data to
the society.

This report is valid only with a valid digital signature. The digital signature may be available only under the Adobe software
above version 7.0.
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TEST REPORT
EN IEC 62368-1

Audiol/video, information and communication technology equipment
Part 1: Safety requirements

Report Number.........ccccceecevrncerennas :  SA22090046S00801

Date of iISSU€ ....cccvvccemernnsemennsseennns 1 2022-09-27

Total number of pages.................. ;49

Name of Testing Laboratory Dongguan Anci Electronic Technology Co., Ltd.

PrEparing this FEPOTE s : 1-2 Floor, Building A, No.11, Headquarters 2 Road, Songshan Lake

Hi-tech Industrial Development Zone, Dongguan City, Guangdong

Pr. China
Applicant’s name...........ccccceevennnns :
AAArESS comsvmusssmmmmmssssmmsssssnsmssyn :
Test specification:
Standard .......cccoeeeeeiereenee s : EN IEC 62368-1:2020+A11:2020
Test procedure..........eeeeeeeeeemeeeeees :  Safety test
Non-standard test method............ : NA
Test Report Form No..................... : |IEC62368_1E
Test Report Form(s) Originator....: UL(US)
Master TRF .....ccccciivnnnnieennnneeenns : Dated 2021-02-04

Copyright © 2021 IEC System of Conformity Assessment Schemes for Electrotechnical Equipment
and Components (IECEE System). All rights reserved.
This publication may be reproduced in whole or in part for non-commercial purposes as long as the IECEE is acknowledged as

copyright owner and source of the material. IECEE takes no responsibility for and will not assume liability for damages resulting from
the reader’s interpretation of the reproduced material due to its placement and context.

General disclaimer:

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. The authenticity of this Test Report and its contents can be verified by contacting the,
responsible for this Test Report.

Disclaimer: This document is controlled and has been released electronically.
Only the version on the IECEE Website is the current document version
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Test item description ....................... : | TWS Bluetooth headset

Trade Mark(s) .....-ccccoceuiricneresscncnnnnns 3

Manufacturer...........ccooevevcnceniinecnnae : | Same as applicant

Model/Type reference.........c.cccceuun.... W5

RatingS......ccueeremrereeriescrenssssessnresssanens Input: 5V===0.3A Max
Output: 5V ===0.3A Max
Internal rechargeble Li-ion Polymer Battery (450912): 3.7V,
35mAh, 0.1295Wh
Internal rechargeble Li-ion Polymer Battery (602030): 3.7V,
300mAh, 1.11Wh

Responsible Testing Laboratory (as applicable), testing procedure and testing location(s):
X |CB Testing Laboratory: Dongguan Anci Electronic Technology Co., Ltd.

Testing location/ address........c..cccccvvennnennens : | 1-2 Floor, Building A, No.11, Headquarters 2 Road,
Songshan Lake Hi-tech Industrial Development Zone,
Dongguan City, Guangdong Pr. China

Tested by (name + signature) ......................2 |Hunco Qin
Test engineer

Approved by (name + signature).................... . | Victor Xie
Project handler

Reviewed by (name +Signature)................; Bruce Yu
Reviewer

Z Q
Ceq e V4
RS RTTFTCR

[] |Testing procedure: CTF Stage 1:

Testing location/ address ........ccccccevvvcmennes :

Tested by (name, function, signature) ....... :

Approved by (name, function, signature) ..:

[] |Testing procedure: CTF Stage 2:

Testing location/ address ...........ccccocveeccnnens -

Tested by (name, function, signature) ..........,

Witnessed by (name, function, signature). :

Approved by (name, function, signature) .. :

[] |Testing procedure: CTF Stage 3:
[] |Testing procedure: CTF Stage 4:

Testing location/ address .........c.ccoeecvecarinneen |

Tested by (name, function, signature) ....... :

Witnessed by (name, function, signature).:

Approved by (name, function, signature) .. :

Supervised by (name, function, signature) :

TRF No. IEC62368_1E
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- Attachment 1. National different (30 pages)

- Attachment 2: Photo Documentation (6 pages)

List of Attachments (including a total number of pages in each attachment):

Summary of testing:

Dongguan City, Guangdong Pr. China

Unless otherwise indicated, all tests were conducted at Dongguan Anci Electronic Technology Co., Ltd.

1-2 Floor, Building A, No.11, Headquarters 2 Road, Songshan Lake Hi-tech Industrial Development Zone,

Tests performed (name of test and test clause):

CLASSIFICATION OF ELECTRICAL ENERGY
SOURCES (5.2.2.1 - 5.2.2.6)

MAXIMUM OPERATING TEMPERATURE FOR
MATERIALS, COMPONENTS AND SYSTEMS
(B.1.5,B.26,5.4.1.4,6.3,9.3)

HUMIDITY CONDITIONING (5.4.8)

INPUT TEST: SINGLE PHASE (B.2.5)
SIMULATED SINGLE FAULT CONDITIONS (B.4)
TEST FOR PERMANENCE OF MARKINGS
(F.3.10)

ADDITIONAL SAFEGUARDS FOR EQUIPMENT
CONTAINING SECONDARY LITHIUM
BATTERIES (ANNEX M)

DROP TEST(Annex T.7)

STEADY FORCE TEST, 30 N(Annex T.2)

Testing location:
Dongguan Anci Electronic Technology Co., Ltd.

1-2 Floor, Building A, No.11, Headquarters 2 Road,
Songshan Lake Hi-tech Industrial Development
Zone, Dongguan City, Guangdong Pr. China

EU
EU=EU Group Differences

Summary of compliance with National Differences (List of countries addressed):

X The product fulfils the requirements of EN IEC 62368-1:2020+A11:2020

TRF No. IEC62368_1E

Report No. SA22090046S00801
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Copy of marking plate:

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

Product Model: W5
Input: 5.0Vdc 0. 3A(Max)
Output: 5. 0Vde 0. 3A (Max)
Address:

Made in China § ;
RoHS C€ £

Notes:

- The above markings are the min. requirements required by the safety standard. For the final production
samples, the additional markings which do not give rise to misunderstanding may be added.

- The height of CE marking should be minimum 5mm high and WEEE symbol should be minimum 7mm
high.

TRF No. IEC62368_1E
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Test item particulars:

Product group ......ccoreceerrccccrrrcecer e scen e [J end product X built-in component

Classification of use by ........cccvrecerrrcccerrccecnna X Ordinary person [ children likely present
X Instructed person
X Skilled person
Supply connection.........cccccveccerrsssceresscceressace s [] AC mains ] DC mains
X not mains connected:
XEs1 [JEs2 [JES3

SUPPIY tOIEFANCE ...oeveereererrerrerserssrsesessessessenesnenest L] +10%/-10%
[ +20%/-15%
O+ %/ - %
X None
Supply connection —type .....cccccvvveerrrceccrnnniacaa [ pluggable equipment type A -

] non-detachable supply cord
] appliance coupler
[ direct plug-in
[ pluggable equipment type B -
] non-detachable supply cord
[] appliance coupler
O permanent connection
] mating connector(X] other: not directly connected to

the mains
Considered current rating of protective Location: [] building [J equipment
HOVICE :ccmmmmsmmnsis s R R ! XIN/A
Equipment MODbIlity ........ccoeervienimsiernssesessansnns : [] movable [] hand-held X transportable

[ direct plug-in [ stationary [ for building-in
[J wall/ceiling-mounted  [] SRME/rack-mounted

[] other:
Overvoltage category (OVC) .....cccueeerereernesennns : [Jovci Jovci Odovcil
[Jovciv X other: Not connected to mains
Class of eqUIPMENt ......ccccvvceererensscrecseeeseseesnens : Oclass | [ cClass Il X Class IlI
[] Not classified []
Special installation location ........................... : XIN/A [ restricted access area
[] outdoor location[]
Pollution degree (PD) ......ccccocerermecrmreesnsesnsans : JPD1 X PD2 Opb3
Manufacturer’s specified Tma...coccaccrrrrrrnsisnscnees : 25°C
[] Outdoor: minimum °c
IP Protection Class ........uveeeecrsrsressessssessssesesens : X IPX0 Owr__
POWET SYSIEMS ...cuceercererecacsems e sesesesasssassnns O Ot OIT- Vit
X not AC mains
Altitude during operation (m) ........ccccceeveveene : [X12000 morless [] 5000 m
Altitude of test laboratory (m) ............cc.cc....... : [X12000 morless [] m
Mass of equipment (Kg) -..ccoovcenvcccrmnnniiicsncnees : Approx.0.038kg

TRF No. IEC62368_1E
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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)

Testing:

Date of receipt of test item ........cccceevevvvccceneeeer. 2022-09-12

Date (s) of performance of tests............ccveeeeen . 2022-09-12 to 2022-09-26

General remarks:

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

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

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

The application for obtaining a CB Test Certificate |[] Yes

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

When differences exist; they shall be identified in the General product information section.

Name and address of factory (ies)................. :  Same as applicant

General product information and other remarks:

1. The product is TWS Bluetooth headset for use with audio/video, information technology equipment.
2. The bottom enclosure is secured to top enclosure by clip-on.

3. The specified Max. ambient temperature is +25°C.

4. Internal rechargeble Li-ion Polymer Battery (602030 for charging base): 3.7V, 300mAh, 1.11Wh;
Internal rechargeble Li-ion Polymer Battery (450912 for Earphone): 3.7V, 35mAh, 0.1295Wh

5. Before placing the products in the different countries, the manufacturer must ensure that:

Operating instructions, ratings labels and warnings labels are in an accepted or official language of the
country in question; The equipment complies with the national standards and/or electrical codes of the
country, province or city or in question.

Remark:--

TRF No. IEC62368_1E
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OVERVIEW OF ENERGY SOURCES AND SAFEGUARDS

person, Skilled person,
Children

Clause Possible Hazard

5 Electrically-caused injury

Class and Energy Source Body Part Safeguards

(e.g. ES3: Primary circuit) (e.g. Ordinary) B S R
Ordinary person, Instructed

ES1: All circuits person, Skilled person, N/A N/A N/A
Children

6 Electrically-caused fire

Class and Energy Source Material part Safeguards

(e.g. PS2: 100 Watt circuit) (e.g. Printed board) B 1st S ond §

PS1: All combustible materials | All circuits N/A N/A N/A

7 Injury caused by hazardous substances

Class and Energy Source Body Part Safeguards

(e.g. Ozone) (e.g., Skilled) B S R

N/A N/A N/A N/A N/A

8 Mechanically-caused injury

Class and Energy Source Body Part Safeguards

(e.g. MS3: Plastic fan blades) |(e.g. Ordinary) B S R

MS1: Sharp edges and corners | Ordinary person, Instructed
person, Skilled person, N/A N/A N/A
Children

MS1: Equipment mass (<7kg) |Ordinary person, Instructed
person, Skilled person, N/A N/A N/A
Children

9 Thermal burn

Class and Energy Source Body Part Safeguards

(e.g. TS1: Keyboard caps) (e.g., Ordinary) B S R

TS1: External surfaces Ordinary person, Instructed
person, Skilled person, N/A N/A N/A
Children

10 Radiation

Class and Energy Source Body Part Safeguards

(e.g. RS1: PMP sound output) |(e.g., Ordinary) B S R

LDE Ordinary person, Instructed N/A N/A N/A

Supplementary Information:

“B” — Basic Safeguard; “S” — Supplementary Safeguard; “R” — Reinforced Safeguard

TRF No. IEC62368_1E
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ENERGY SOURCE DIAGRAM

Optional. Manufacturers are to provide the energy sources diagram identify declared energy sources and
identifying the demarcations are between power sources. Recommend diagram be provided included in
power supply and multipart systems.

Insert diagram below. Example diagram designs are; Block diagrams; image(s) with layered data; mechanical
drawings

[JEs ] ps Ims Ts [IRs

(Refer to ENERGY SOURCES AND SAFEGUARDS TABLE for DETAIL)

TRF No. IEC62368_1E
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IEC 62368-1
Clause Requirement + Test Result - Remark Verdict
4 GENERAL REQUIREMENTS
411 Acceptance of materials, components and P
subassemblies
41.2 Use of components (See appended table 4.1.2)
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.
414 Specified ambient temperature for outdoor use (°C) N/A
41.5 Constructions and components not specifically N/A
covered
41.8 Liquids and liquid filled components (LFC) N/A
41.15 Markings and instructions (See Annex F) P
443 Safeguard robustness N/A
4431 General N/A
4432 Steady force tests P
4433 Drop tests P
4434 Impact tests N/A
4435 Internal accessible safeguard tests N/A
4436 Glass impact tests N/A
4437 Glass fixation tests N/A
Glass impact test (1J) N/A
Push/pull test (10 N) N/A
4438 Thermoplastic material tests N/A
4439 Air comprising a safeguard N/A
44310 Accessibility, glass, safeguard effectiveness N/A
444 Displacement of a safeguard by an insulating liquid N/A
445 Safety interlocks N/A
4.5 Explosion
451 General
452 No explosion during normal/abnormal operating (See Clause B.2, B.3)
condition
No harm by explosion during single fault conditions |(See Clause B.4) P

TRF No. IEC62368_1E
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IEC 62368-1
Clause Requirement + Test Result - Remark Verdict
4.6 Fixing of conductors N/A
Fix conductors not to defeat a safeguard N/A
Compliance is checked by test..........cccocvvvivivininnns : N/A
4.7 Equipment for direct insertion into mains socket—outlets N/A
4.7.2 Mains plug part complies with relevant standard .. : N/A
4.7.3 TOIQUE (INIMY . cusmsnsvsmmmmsns sssmamsmsmumasss samavsvsmsmss i : N/A
4.8 Equipment containing coin/button cell batteries N/A
4.8.1 General No coin/button battery used N/A
482 Instructional safeguard .................ccooeeieiiii . : N/A
483 Battery compartment door/cover construction N/A
Open torque test N/A
4842 Stress relief test N/A
4843 Battery replacement test N/A
4844 Drop test N/A
4845 Impact test N/A
4846 Crush test N/A
4.8.5 Compliance N/A
30N force test with test probe N/A
20N force test with test hook N/A
4.9 Likelihood of fire or shock due to entry of conductive object N/A
410 Component requirements N/A
4.10.1 Disconnect Device N/A
4.10.2 Switches and relays N/A
5 ELECTRICALLY-CAUSED INJURY P
5.2 Classification and limits of electrical energy sources P
522 ES1, ES2 and ES3 limits ES1: All circuits P
5222 Steady-state voltage and current limits ................... . | (See appended table 5.2) P
5223 Capacitance limitS.............cccoeeeeiiiii i, . [No such capacitance N/A
5224 Single pulse IMits ..........cccocoviiiiiiie e, . |No such single pulses N/A
generated in the EUT or
applied to it.
5225 Limits for repetitive pulses ...............c.c..cccveeeenneeeee...s. | NO such repetitive pulses N/A
within the EUT
5226 Ringing signals N/A
5227 Audio signals See Annex E.1 P

TRF No. IEC62368_1E
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IEC 62368-1
Clause Requirement + Test Result - Remark Verdict
53 Protection against electrical energy sources
5.31 General Requirements for accessible parts to All circuits considered as ES1 P
ordinary, instructed and skilled persons
5.3.14a) Accessible ES1/ES2 derived from ES2/ES3 circuits N/A
5.3.1b) Skilled persons not unintentional contact ES3 bare N/A
conductors
53.2.1 Accessibility to electrical energy sources and Only ES1 circuits can be P
safeguards accessed for this product.
Accessibility to outdoor equipment bare parts N/A
5322 Contact requirements N/A
Test with test probe from Annex V —
5.3.2.2a) |Airgap — electric strength test potential (V) ............. N/A
53.22b) |Airgap—distance (Mm) ........cccceeiiiiiiiiieeiiiiieee N/A
5323 Compliance N/A
5324 Terminals for connecting stripped wire N/A
54 Insulation materials and requirements P
5412 Properties of insulating material N/A
5413 Material is non-hygroscopic P
5414 Maximum operating temperature for insulating (See appended table 5.4.1.4) P
MAterialS...........coveeiiiiiiie e
5415 Pollution degrees ..........ccoeveeieeienien e .| Pollution degree 2 considered N/A
5415.2 Test for pollution degree 1 environment and for an N/A
insulating compound
54153 Thermal cycling test N/A
5416 Insulation in transformers with varying dimensions N/A
5417 Insulation in circuits generating starting pulses N/A
5418 Determination of working voltage ............................. : N/A
5419 Insulating surfaces N/A
54110 Thermoplastic parts on which conductive metallic N/A
parts are directly mounted
541102 [Vicattest. ..o N/A
541.10.3 |Ballpressuretest .........ccooiiiiiiiiiiiiiiiecc e, : N/A
54.2 Clearances N/A
5421 General requirements NJA N{A
Clearances in circuits connected to AC Mains, N/A
Alternative method
5422 Procedure 1 for determining clearance N/A

TRF No. IEC62368_1E
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IEC 62368-1
Clause Requirement + Test Result - Remark Verdict
Temporary overvoltage ...........ccccoovvveenenneecniennens —_
5423 Procedure 2 for determining clearance N/A
5.4.2.3.2.2 |a.c. mains transient voltage ...............cccooeeeii —
5.4.23.2.3 |d.c. mains transient voltage ...................................... | No such transient voltage —
5.4.2.3.2.4 |External circuit transient voltage.................ccco.... . | No such transient voltage —
5.4.2.3.2.5 |Transient voltage determined by measurement ....... |No need to conduct this test —
5424 Determining the adequacy of a clearance using an N/A
electric strength test ..........ccocooiiiiii :
5425 Multiplication factors for clearances and test voltages N/A
5426 Clearance measurement ...........ccocceveevnnenieeniienne N/A
543 Creepage distances N/A
5431 General N/A
5433 Material group .........cocoeeeeiciiii e : —_
5434 Creepage distances measurement .......................... : N/A
544 Solid insulation N/A
5441 General requirements N/A
5442 Minimum distance through insulation ..................... : N/A
5443 Insulating compound forming solid insulation N/A
5444 Solid insulation in semiconductor devices N/A
5445 Insulating compound forming cemented joints N/A
5446 Thin sheet material N/A
54461 General requirements N/A
5446.2 Separable thin sheet material N/A
Number of layers (PCS) ....ccceeveveieeiiiiie el N/A
5446.3 Non-separable thin sheet material N/A
Number of layers (pCS) ... : N/A
5446.4 Standard test procedure for non-separable thin N/A
shieet material v s ssmmmnens s ;
5446.5 Mandrel test N/A
5447 Solid insulation in wound components N/A
54409 Solid insulation at frequencies >30 kHz, Ep, Kr, d, N/A
VPN sssmmonss cosmnnsmsmmnons s usssmsoms wiost s ioms Hstums :
Alternative by electric strength test, tested voltage N/A
(7 TR £ S :
545 Antenna terminal insulation N/A

TRF No. IEC62368_1E
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IEC 62368-1
Clause Requirement + Test Result - Remark Verdict
5451 General N/A
5452 Voltage surge test N/A
5453 Insulation resistance (MQ)...........cooeveeiiieinennee.. : N/A
Electric strength test ..., : N/A
546 Insulation of internal wire as part of supplementary N/A
safeguard
54.7 Tests for semiconductor components and for N/A
cemented joints
548 Humidity conditioning P
Relative humidity (%), temperature (°C), duration 93% RH, 40°C, 120h —
(D) e e :
549 Electric strength test P
54.91 Test procedure for type test of solid insulation.......: |(See appended table 5.4.9) P
5492 Test procedure for routine test No routine tests considered. To|  N/A
be considered during the
relevant national approval.
5410 Safeguards against transient voltages from external | No transient voltage from N/A
circuits external circuit
5.4.10.1 Parts and circuits separated from external circuits N/A
5.4.10.2 Test methods N/A
541021 |General N/A
54.10.2.2 |IMPUISETESE .. cosunirivmimes cosvnvrumamie ssvrvaermmise v : N/A
5410.2.3 |Steady-statetest....................l : N/A
54103 Verification for insulation breakdown for impulse N/A
L I ———— ;
5.4.11 Separation between external circuits and earth N/A
54111 Exceptions to separation between external circuits N/A
and earth
5411.2 Requirements N/A
SPDs bridge separation between external circuit N/A
and earth
Rated operating voltage Uop (V) ...cvvvveevieeiiiiienn. : =
Nominal voltage Upeak (V) .eeeveerieiioiiiiieeeee : —
Max increase due to variation AUsp .........coeeeeee. : —
Max increase due to ageing AUsa ......................... : —
54113 Test method and compliance ..., : N/A
5412 Insulating liquid N/A
54121 General requirements N/A

TRF No. IEC62368_1E
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IEC 62368-1
Clause Requirement + Test Result - Remark Verdict
54122 Electric strength of an insulating liquid .................. : N/A
54123 Compatibility of an insulating liquid ....................... : N/A
54124 Container for insulating liquid .............ccoceiiiieenns ; N/A
55 Components as safeguards N/A
5.51 General N/A
552 Capacitors and RC units N/A
55.2.1 General requirement N/A
5522 Safeguards against capacitor discharge after N/A
disconnection of @ connNector.............ccocevvervnennen. :
553 Transformers N/A
554 Optocouplers N/A
555 Relays N/A
556 Resistors N/A
557 SPDs N/A
55.8 Insulation between the mains and an external N/A

circuit consisting of a coaxial cable ....................... :

559 Safeguards for socket-outlets in outdoor equipment N/A

RCD rated residual operating current (mA)............ : —

5.6 Protective conductor N/A
5.6.2 Requirement for protective conductors N/A
5.6.2.1 General requirements N/A
56.2.2 Colour of insulation N/A
56.3 Requirement for protective earthing conductors N/A

Protective earthing conductor size (mm2) .............. : —

Protective earthing conductor serving as a N/A
reinforced safeguard

Protective earthing conductor serving as a double

safeguard N/A
56.4 Requirements for protective bonding conductors N/A
56.4.1 Protective bonding conductors N/A

Protective bonding conductor size (mm?). .............. : —
56.4.2 Protective currentrating (A)...........cccce : N/A
5.6.5 Terminals for protective conductors N/A
5.6.5.1 Terminal size for connecting protective earthing N/A

coNAUCLOrS (IMM) ......oviviiiiiiiiiiiveieveieveve e veveveveveaes :
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Terminal size for connecting protective bonding N/A
conductors (MM) .......oocveeiiiiieeeceee e, :

56.5.2 Corrosion N/A

56.6 Resistance of the protective bonding system N/A

5.6.6.1 Requirements N/A

56.6.2 TSt MEthOd ... : N/A

56.6.3 Resistance (2) or voltage drop.............................. : N/A

5.6.7 Reliable connection of a protective earthing N/A
conductor

56.8 Functional earthing N/A
Conductor Size (MM2)........cocoveeieeeeeeeceee e : N/A
Class Il with functional earthing marking .............. : N/A
Appliance inletcl & cr(mm)...........coooeeiiiiiiiiiiennnn. : N/A

5.7 Prospective touch voltage, touch current and protective conductor current N/A

57.2 Measuring devices and networks N/A

5.7.21 Measurement of touch current N/A

5722 Measurement of voltage N/A

573 Equipment set-up, supply connections and earth N/A
connections

574 Unearthed accessible parts............................... : N/A

575 Earthed accessible conductive parts..................... : N/A

576 Requirements when touch current exceeds ES2 N/A
limits
Protective conductor current (MA) ..........ccccceeeee. : N/A
Instructional Safeguard.................cooeeiiiiiiiien, : N/A

57.7 Prosp_ective t_ouch voltage_anq touch current N/A
associated with external circuits

5.7.71 Touch current from coaxial cables N/A

57.7.2 Prosp_ective t_ouch yoltage and touch current N/A
associated with paired conductor cables

5.7.8 Summation of touch currents from external circuits N/A
a_) Equipment connected to earthed external N/A
circuits, current (MA) .......coeviviiiiiiiiiiiieereeievevereieaes :
b_) Equipment connected to unearthed external N/A
circuits, current (MA) .......ovvviviviiiriiiieieeieieeveveveienes :

58 Backfeed safeguard in battery backed up supplies N/A
Mains terminal ES............ccooiiiiiiee : N/A
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Airgap (IMM)......oeeeie e : N/A
6 ELECTRICALLY- CAUSED FIRE
6.2 Classification of PS and PIS
6.2.2 Power source circuit classifications...............c......... . | (See appended table 6.2.2)
6.2.3 Classification of potential ignition sources N/A
6.2.3.1 AICING PIS oo : N/A
6.2.3.2 ReSIStVE PIS ... : N/A
6.3 Safeguards against fire under normal operating and abnormal operating N/A

conditions
6.3.1 No ignition and attainable temperature value less No ignition and no such N/A

than 90 % defined by ISO 871 or less than 300 °C temperature attained within

for unknown materials .............cccoooceiiii e . |the equipment. (See

appended table 5.4.1.4,6.3.2,
9.0, B.2.6)

Combustible materials outside fire enclosure ..........: N/A
6.4 Safeguards against fire under single fault conditions N/A
6.4.1 Safeguard method N/A
642 Reduction of the likelihood of ignition under single N/A

fault conditions in PS1 circuits
6.4.3 Reduction of the likelihood of ignition under single N/A

fault conditions in PS2 and PS3 circuits
6.4.31 Supplementary safeguards N/A
6432 Single Fault Conditions ............cccccceveviviviieieviiiininnn, : N/A

Special conditions for temperature limited by fuse N/A
644 Control of fire spread in PS1 circuits N/A
6.4.5 Control of fire spread in PS2 circuits N/A
6.452 Supplementary safeguards N/A
6.46 Control of fire spread in PS3 circuits N/A
647 Separation of combustible materials from a PIS N/A
6472 Separation by distance N/A
6473 Separation by a fire barrier N/A
6.4.8 Fire enclosures and fire barriers N/A
6.482 Fire enclosure and fire barrier material properties N/A
6.48.21 Requirements for a fire barrier N/A
6.48.22 Requirements for a fire enclosure N/A
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6.4.8.3 Constructional_ requirements for a fire enclosure N/A
and a fire barrier
6.4.8.3.1 Fire enclosure and fire barrier openings N/A
6.4.8.3.2 Fire barrier dimensions N/A
6.4.8.33 Top openings and properties N/A
Openings dimensions (MM)...........cccevevevevevevevennnn, : N/A
6.48.34 Bottom openings and properties N/A
Openings dimensions (MM)............ccccevevevevevevevenenn. : N/A
Flammability tests for the bottom of a fire enclosure N/A
Instructional Safeguard............ccccoeviiiiiiiineeen N/A
6.4.8.3.5 Side openings and properties N/A
Openings dimensions (MM)............ccccvevevevevevenennnn, : N/A
6.4.8.3.6 Icr;tegrity of a fire enclosure, condition met: a), b) o N/A
6484 Separation of a PIS from a fire enclosure and a fire | evaluated in final system N/A
barrier distance (mm) or flammability rating .......... :
6.4.9 Flammability of insulating liquid.............cccccccceel : N/A
6.5 Internal and external wiring N/A
6.5.1 General requirements N/A
6.5.2 Requirements for interconnection to building wiring N/A
6.5.3 Internal wiring size (mm?2) for socket-outlets.......... : N/A
6.6 Safeguards against fire due to the connection to additional equipment N/A
7 INJURY CAUSED BY HAZARDOUS SUBSTANCES P
7.2 Reduction of exposure to hazardous substances P
7.3 Ozone exposure P
74 Use of personal safeguards or personal protective equipment (PPE) P
Personal safeguards and instructions .................. : —_
7.5 Use of instructional safeguards and instructions N/A
Instructional safeguard (ISO 7010)........................ : —
7.6 Batteries and their protection circuits P
8 MECHANICALLY-CAUSED INJURY P
8.2 Mechanical energy source classifications P
8.3 Safeguards against mechanical energy sources N/A
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84 Safeguards against parts with sharp edges and corners N/A

8.4.1 Safeguards MS1: Equipment mass (<7kg) N/A
Instructional Safeguard...............coooveiiiiiieniniien N/A

842 Sharp edges or corners MS1: Sharp edges and corners N/A

8.5 Safeguards against moving parts N/A

8.5.1 Fingers, jewellery, clothing, hair, etc., contact with N/A
MS2 or MS3 parts
MS2 or MS3 part required to be accessible for the N/A
function of the equipment
Moving MS3 parts only accessible to skilled person N/A

852 Instructional safeguard.................coocoeeiiiiiiieenenne, : N/A

8.54 Special categories of equipment containing moving N/A
parts

8.54.1 General N/A

8542 Equipment containing work cells with MS3 parts N/A

8.54.21 Protection of persons in the work cell N/A

85422 Access protection override N/A

8.5.4.2.2.1 |Override system N/A

8.5.4.2.2.2 |Visual indicator N/A

85423 Emergency stop system N/A
Maximum stopping distance from the point of N/A
activation (M).......cccccooeiiiiiiiii e, :

Space between end point and nearest fixed N/A
mechanical part (Mm) ............cccooeeeiiiieeiiceee e, :

85424 Endurance requirements N/A
Mechanical system subjected to 100 000 cycles of N/A
operation
- Mechanical function check and visual inspection N/A
- Cable assembly .........ccocoeiiiiiiiii e, : N/A

8543 Equipment having electromechanical device for N/A
destruction of media

8.54.3.1 Equipment safeguards N/A

85432 Instructional safeguards against moving parts ........:

85433 Disconnection from the supply N/A

85434 Cut type and test force (N)........ocooeeeiieieicieeeeeen N/A

85435 Compliance N/A

TRF No. IEC62368_1E



Page 19 of 49 Report No. SA22090046S00801

IEC 62368-1
Clause Requirement + Test Result - Remark Verdict
855 High pressure lamps N/A
EXplosiontest..........ccoiiiiiiiii e : N/A
8553 Glass particles dimensions (mm) ............cccoceeeennee... : N/A
8.6 Stability of equipment N/A
8.6.1 General Equipment mass < 7.0kg and N/A
is classified as MS1
Instructional safeguard................cccooeeeiiieeicieeeecnnne, : N/A
862 Static stability N/A
86.2.2 Static stability test ... : N/A
8.6.23 Downward force test N/A
8.6.3 Relocation stability N/A
Wheels diameter (Mm) ...........ccoovveiiiiiiciceec —
Tilt test N/A
8.6.4 Glass slide test N/A
8.6.5 Horizontal force test ... : N/A
8.7 Equipment mounted to wall, ceiling or other structure N/A
8.71 Mount means type .......ccoocveeeiiiiiie e : N/A
8.7.2 Test methods N/A
Test 1, additional downwards force (N).................... : N/A
Test 2, number of attachment points and test force N/A
(N e e .
Test 3 Nominal diameter (mm) and applied torque N/A
8.8 Handles strength N/A
8.8.1 General N/A
8.8.2 Handle strength test N/A
Number of handles...........ccooeiiiiiiniene e : —
Force applied (N) ......cccoooeiiiiiecee e : —_
8.9 Wheels or casters attachment requirements N/A
892 Pull test N/A
8.10 Carts, stands and similar carriers N/A
8.10.1 General N/A
8.10.2 Marking and instructions.............ccccccveeeiiiieie el N/A
8.10.3 Cart, stand or carrier loading test N/A
Loading force applied (N) ........ccccoeeviieeiiiiiccecieenl N/A
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8.104 Cart, stand or carrier impact test N/A
8.10.5 Mechanical stability N/A

Force applied (N) ......cccoooiiiiiieeccee e : —
8.10.6 Thermoplastic temperature stability N/A
8.1 Mounting means for slide-rail mounted equipment (SRME) N/A
8.11.1 General N/A
8.11.2 Requirements for slide rails N/A

Instructional Safeguard...............ccooeiiiiiie i N/A
8.11.3 Mechanical strength test N/A
8.11.3.1 Downward force test, force (N) applied................... : N/A
8.11.3.2 Lateral push force test N/A
8.11.3.3 Integrity of slide rail end stops N/A
8.11.4 Compliance N/A
8.12 Telescoping or rod antennas N/A

Button/ball diameter (mm) ............cocoeeeiiiiiieiiiieell —
9 THERMAL BURN INJURY P
9.2 Thermal energy source classifications P
9.3 Touch temperature limits N/A
9.3.1 Touch temperatures of accessible parts................... . | Temperature of enclosure N/A

classed as TS1.
9.3.2 Test method and compliance N/A
9.4 Safeguards against thermal energy sources N/A
9.5 Requirements for safeguards N/A
9.51 Equipment safeguard N/A
952 Instructional safeguard.................ccoooeeiiiiiiiiieeeeee, : N/A
9.6 Requirements for wireless power transmitters N/A
9.6.1 General N/A
9.6.2 Specification of the foreign objects N/A
9.6.3 Test method and compliance ............ccccccoeevieeinenl N/A
10 RADIATION
10.2 Radiation energy source classification
10.21 General classification RSI1)(LED used as indicator
only
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LASEIS ..ottt : —_
Lamps and lamp systems.............ccccccc : —
Image projectors.........cooooiiiiiiiiiiiiiicccccceeeee e, : —
X-Ray. .o : —
Personal music player ............cccccccn : —_

10.3 Safeguards against laser radiation N/A
The standard(s) equipment containing laser(s) N/A
COMPIY oot

10.4 Safeguards against optical radiation from lamps and lamp systems (including N/A
LED types)

10.41 General requirements N/A
Instructional safeguard provided for accessible N/A
radiation level needs to exceed
Risk group marking and location..................cccocee... : N/A
Information for safe operation and installation N/A

10.4.2 Requirements for enclosures N/A
UV radiation eXposure ...........cccoceeeeviveeeciciieeeeciiieeeens : N/A

10.4.3 Instructional safeguard .................o.coeeeeiii : N/A

10.5 Safeguards against X-radiation N/A

10.51 Requirements N/A
Instructional safeguard for skilled persons ............ : —

10.5.3 Maximum radiation (pA/KG) ... : —_

10.6 Safeguards against acoustic energy sources N/A

10.6.1 General N/A

10.6.2 Classification N/A
Acoustic output Laeg 7, AB(A)..eeeiieeiiiiiieiee N/A
Unweighted RMS output voltage (mV)..................... : N/A
Digital output signal (dBFS)...........cccoeeeviiiiiiiinnnll N/A

10.6.3 Requirements for dose-based systems N/A

10.6.3.1 General requirements N/A

10.6.3.2 Dose-based warning and automatic decrease N/A

10.6.3.3 Exposure-based warning and requirements N/A
30 s integrated exposure level (MEL30) .................. : N/A
Warning for MEL = 100 dB(A) .......cccoooveeeeiieeeeeee : N/A

10.6.4 Measurement methods N/A
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10.6.5 Protection of persons N/A
Instructional safeguards ...............cocoeeiiiiiiieinn. : N/A
10.6.6 Requirements for listening devices (headphones, N/A
earphones, etc)
10.6.6.1 Corded listening devices with analogue input N/A
Listening device input voltage (mV)...................... : N/A
10.6.6.2 Corded listening devices with digital input N/A
Max. acoustic output Laeq,T, dB(A) ..oooioeveiiieiiiies : N/A
10.6.6.3 Cordless listening devices N/A
Max. acoustic output Laeq,T, AB(A) ..cooieveiiieiieies : N/A
B NORMAL OPERATING CONDITION TESTS, ABNORMAL OPERATING P
CONDITION TESTS AND SINGLE FAULT CONDITION TESTS
B.1 General P
B.1.5 Temperature measurement conditions (See appended table B.1.5) P
B.2 Normal operating conditions P
B.2.1 General requirements...........ccoccviiiie e . | (See Test Item Particulars and P
appended test tables)
Audio Amplifiers and equipment with audio N/A
amplifiers ..., X
B.2.3 Supply voltage and tolerances 5Vdc P
B.2.5 INPUEEEST ..o . | (See appended table B.2.5) P
B.3 Simulated abnormal operating conditions P
B.3.1 General (See appended table B.3, B.4) P
B.3.2 Covering of ventilation openings N/A
Instructional safeguard ............ccccco oo, : N/A
B.3.3 DC mains polarity test N/A
B.3.4 Setting of voltage selector No such voltage selector N/A
B.3.5 Maximum load at output terminals (See appended table B.3, B.4) P
B.3.6 Reverse battery polarity P
B.3.7 Audio amplifier abnormal operating conditions P
B.3.8 Safeguards functional during and after abnormal All safeguards remained P
operating conditions ....................., . | effective.
B.4 Simulated single fault conditions P
B.4.1 General P
B4.2 Temperature controlling device N/A
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B.4.3 Blocked motor test N/A

B.4.4 Functional insulation (See appended table B.3, B.4)

B.4.4.1 Short circuit of clearances for functional insulation | (See appended table B.3, B.4)

B.4.42 Short circuit of creepage distances for functional (See appended table B.3, B.4) P
insulation

B.4.4.3 Short circuit of functional insulation on coated N/A
printed boards

B.4.5 Short-circuit and interruption of electrodes in tubes N/A
and semiconductors

B.4.6 Short circuit or disconnection of passive (See appended table B.3, B.4) P
components

B.4.7 Continuous operation of components N/A

B.4.8 Compliance during and after single fault conditions |(See appended table B.3, B.4) P

B.4.9 Battery charging and discharging under single fault N/A
conditions

(03 UV RADIATION N/A

CcA Protection of materials in equipment from UV radiation N/A

C1.2 Requirements No such UV generated from the N/A

equipment.

CA1.3 Test method N/A

C.2 UV light conditioning test N/A

C.21 Test apparatusS.........cccccoevvviiiiiiii X N/A

c22 Mounting of test samples N/A

c23 Carbon-arc light-exposure test N/A

C24 Xenon-arc light-exposure test N/A

D TEST GENERATORS N/A

D.1 Impulse test generators N/A

D.2 Antenna interface test generator N/A

D.3 Electronic pulse generator N/A

E TEST CONDITIONS FOR EQUIPMENT CONTAINING AUDIO AMPLIFIERS P

EA Electrical energy source classification for audio signals P
Maximum non-clipped output power (W)............... . 10.8 —
Rated load impedance (Q) ........ccccoeeeveiiiiiicnnnnnn. : 32 —
Open-circuit output voltage (V).............ccoeee i |5 —
Instructional safeguard ..............cococvciiiiiiiinceieennn. . |No need. —

E.2 Audio amplifier normal operating conditions P
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Audio signal source type ........cccccveiiiiiieeeeen s : |1KHZ —
Audio output power (W).......cocococie e, S ¢ —
Audio output voltage (V) .....cccveveeeiiiiiee s i ) —
Rated load impedance (Q) .........cccooeeveiiiiiiiccnnnnnn. : |32 —
Requirements for temperature measurement N/A
E.3 Audio amplifier abnormal operating conditions (See appended table B.3) P
F EQUIPMENT MARKINGS, INSTRUCTIONS, AND INSTRUCTIONAL P
SAFEGUARDS
F.1 General P
Language .......coooooiiiiiiiiie . | English. —
F.2 Letter symbols and graphical symbols P
F.2.1 Letter symbols according to IEC60027-1 N/A
F.2.2 Graphic symbols according to IEC, ISO or Graphical symbols are complied P
manufacturer specific with IEC 60417
F.3 Equipment markings P
F.3.1 Equipment marking locations On enclosure P
F.3.2 Equipment identification markings P
F.3.2.1 Manufacturer identification ..............ccccoceiiiiiiinnnnn. . | See copy of marking plate for P
details
F.3.2.2 Model identification ......................... . | See copy of marking plate for P
details
F.3.3 Equipment rating markings P
F.3.31 Equipment with direct connection to mains N/A
F.3.3.2 Equipment without direct connection to mains P
F3.3.3 Nature of the supply voltage..............cccoovvivennnn. - |Equipment without direct N/A
connection to mains
F.3.3.4 RaAted VORAGE ..ot - | Equipment without direct N/A
connection to mains
F.3.3.5 Rated frEQUENCY ...eveeeeeeeeeeeeeeeeeeeeeeeeee e e, - | Supplied by external DC N/A
source
F.3.3.6 Rated current or rated POWer............cceveeeeeennen.. - |Equipment without direct N/A
connection to mains
F.3.3.7 Equipment with multiple supply connections N/A
F.3.4 Voltage setting device N/A
F.3.5 Terminals and operating devices N/A
F.3.5.1 Mains appliance outlet and socket-outlet markings | No appliance-outlet or socket- N/A
T ———p il [101)] | (I VLITe
F.3.5.2 Switch position identification marking................... . | No switch. N/A
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F.3.5.3 Replacement fuse identification and rating markings | No fuse. N/A
Instructional safeguards for neutral fuse ............... : N/A
F.3.54 Replacement battery identification marking .......... : N/A
F.3.5.5 Neutral conductor terminal N/A
F.3.56 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.36.1.2 Protective bonding conductor terminals ............... : N/A
F.3.6.2 Equipment class marking .............ccoceeeeiiiiiiiiiinnn. : N/A
F.36.3 Functional earthing terminal marking ................... X N/A
F.3.7 Equipment IP rating marking .............cccocoeeeiiinnnnn. o | IPX0 N/A
F.3.8 External power supply output marking .................. - |Equipment without direct N/A
connection to mains
F.3.9 Durability, legibility and permanence of marking P
F.3.10 Test for permanence of markings P
F.4 Instructions P
a) Information prior to installation and initial use P
b) Equi_pment for use in locations where children N/A
not likely to be present
¢) Instructions for installation and interconnection P
d) Equipment intended for use only in restricted N/A
access area
e) Equipment intended to be fastened in place N/A
f)  Instructions for audio equipment terminals N/A
g) Protective earthing used as a safeguard N/A
h) _Pr_otective conductor current exceeding ES2 N/A
limits
i)  Graphic symbols used on equipment N/A
) Eermanently cc_)nnectgd equipment not provided N/A
with all-pole mains switch
k) Replaceable cqmponents or modules providing N/A
safeguard function
)  Equipment containing insulating liquid N/A
m) Installation instructions for outdoor equipment N/A
F.5 Instructional safeguards N/A
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G COMPONENTS P
GA1 Switches N/A
G.1.1 General No switches used N/A
G1.2 Ratings, endurance, spacing, maximum load N/A
G.1.3 Test method and compliance N/A
G.2 Relays N/A
G.2.1 Requirements No relays used N/A
G.2.2 Overload test N/A
G.23 Relay controlling connectors supplying power to N/A
other equipment
G.24 Test method and compliance N/A
G.3 Protective devices N/A
G.3.1 Thermal cut-offs No thermal cut-off provided N/A
within the equipment.
Thermal cut-outs separately approved according to N/A
IEC 60730 with conditions indicated in a) & b)
Thermal cut-outs tested as part of the equipment as N/A
indicated in c)
G31.2 Test method and compliance N/A
G.3.2 Thermal links No thermal link provided within N/A
the equipment.
G.3.21 a) Thermal links tested separately according to IEC N/A
60691 with specifics
b) Thermal links tested as part of the equipment N/A
G322 Test method and compliance N/A
G.33 PTC thermistors No PTC thermistor provided N/A
within the equipment.
G.34 Overcurrent protection devices N/A
G.3.5 Safeguards components not mentioned in G.3.1 to N/A
G.34
G.3.5.1 Non-resettable devices suitably rated and marking N/A
provided
G352 Single faults conditions....................... : N/A
G4 Connectors N/A
G.4.1 Spacings N/A
G4.2 Mains connector configuration .............................. : | No such connector with N/A
insulated surfaces accessible
G4.3 Plug is shaped that insertion into mains socket- N/A
outlets or appliance coupler is unlikely
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G.5 Wound components N/A
G.5.1 Wire insulation in wound components N/A
G.b51.2 Protection against mechanical stress N/A
G.5.2 Endurance test N/A
G.5.21 General test requirements N/A
G522 Heat run test N/A
Test time (days per cycle) .........coceeviieeiiiieneeens : —
Test temperature (°C) ... : —
G523 Wound components supplied from the mains N/A
G524 No insulation breakdown N/A
G.53 Transformers N/A
G.5.31 Compliance MEethod....... .o s s : N/A
POSIHION ... : N/A
Method of protection................c.cc X N/A
G.5.3.2 Insulation N/A
Protection from displacement of windings............. : —
G.5.33 Transformer overload tests N/A
G.5.3.3.1 | Test conditions N/A
G.5.3.3.2 | Winding temperatures N/A
G.5.3.3.3 |Winding temperatures - alternative test method N/A
G.534 Transformers using FIW N/A
G.5.341 General N/A
FIW wire nominal diameter.............cccccceeiieninnn, - —
G.5.3.4.2 |Transformers with basic insulation only N/A
G.5.3.4.3 |Transformers with double insulation or relnforced N/A
INSUIALION ... :
G.5.3.4.4 |Transformers with FIWW wound on metal or ferrite N/A
core
G.5.3.4.5 |Thermal cycling test and compliance N/A
G.5.3.46 |Partial discharge test N/A
G.5.3.4.7 |Routine test N/A
G54 Motors N/A
G.54.1 General requirements N/A
G542 Motor overload test conditions N/A
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G543 Running overload test N/A
G.5.4.4.2 |Locked-rotor overload test N/A
Test duration (days) ......ccccccvevvieiiiiiiiiiiiiiieeee : —
G.545 Running overload test for DC motors N/A
G.5.4.5.2 |Tested in the unit N/A
G.5.4.5.3 |Alternative method N/A
G546 Locked-rotor overload test for DC motors N/A
G.5.46.2 |Tested inthe unit N/A
Maximum Temperature ............cccocoeeeveiiiiicicieeeennn. : N/A
G.5.46.3 |Alternative method N/A
G.54.7 Motors with capacitors N/A
G.548 Three-phase motors N/A
G.54.9 Series motors N/A
Operating voltage ..................cc, : —
G.6 Wire Insulation N/A
G.6.1 General N/A
G.6.2 Enamelled winding wire insulation N/A
G.7 Mains supply cords N/A
G.7.1 General requirements No mains supply cords provided N/A
B L — : —
G.7.2 Cross sectional area (mm2 or AWG) ........ccoeeune.. : N/A
G.7.3 Cord anchorages and strain relief for non- N/A
detachable power supply cords
G.732 Cord strain relief N/A
G.7.3.21 Requirements N/A
Strain relieftest force (N)..................l : N/A
G.7.3.2.2 | Strain relief mechanism failure N/A
G.7.3.2.3 | Cord sheath or jacket position, distance (mm)...... : N/A
G.7.3.2.4 | Strain relief and cord anchorage material N/A
G.74 Cord Entry N/A
G.7.5 Non-detachable cord bend protection N/A
G.7.51 Requirements N/A
G.7.52 Test method and compliance N/A
Overall diameter or minor overall dimension, D —
(MM e e :
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Radius of curvature aftertest (mm)...................... : —
G.7.6 Supply wiring space N/A
G.7.6.1 General requirements N/A
G.76.2 Stranded wire N/A
G.7.6.2.1 Requirements N/A
G.7.6.2.2 |Testwith 8 mm strand N/A
G.8 Varistors N/A
G.8.1 General requirements N/A
G.8.2 Safeguards against fire N/A
G.8.2.1 General N/A
G.8.22 Varistor overload test N/A
G.8.23 Temporary overvoltage test N/A
G.9 Integrated circuit (IC) current limiters N/A
G.91 Requirements N/A
IC limiter output current (max. 5A) .......ccccccevvvnnnnns X —
Manufacturers’ defined drift .............cccceoieniinnn. : —
G.9.2 Test Program N/A
G.93 Compliance N/A
G.10 Resistors N/A
G.10.1 General N/A
G.10.2 Conditioning N/A
G.10.3 Resistor test N/A
G.104 Voltage surge test N/A
G.10.5 Impulse test N/A
G.10.6 Overload test N/A
G.11 Capacitors and RC units N/A
G.11.1 General requirements 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 with N/A
specifics
BEY 1 (=155 ¥ 0] | k= (o [ RV 111 FE————————————— : —
Routine test voltage, Vini, b cooooeeeeeiiiiiiiccccccnn, : —
G.13 Printed boards P
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G.13.1 General requirements
G.13.2 Uncoated printed boards
G.13.3 Coated printed boards No cc_)a’ged printeq board applied N/A
for within the equipment.
G.13.4 Insulation between conductors on the same inner N/A
surface
G.13.5 Insulation between conductors on different surfaces N/A
Distance through insulation ................ccccocoiiiiinnnan. : N/A
Number of insulation layers (pCS) .........ccccvrvenennn. : —
G.13.6 Tests on coated printed boards N/A
G.13.6.1 Sample preparation and preliminary inspection N/A
G.13.6.2 Test method and compliance N/A
G.14 Coating on components terminals N/A
G.14.1 Requirements ..., : N/A
G.15 Pressurized liquid filled components N/A
G.15.1 Requirements N/A
G.15.2 Test methods and compliance N/A
G.15.21 Hydrostatic pressure test N/A
G.15.2.2 Creep resistance test N/A
G.15.23 Tubing and fittings compatibility test N/A
G.15.24 Vibration test N/A
G.15.25 Thermal cycling test N/A
G.15.2.6 Force test N/A
G.15.3 Compliance N/A
G.16 IC including capacitor discharge function (ICX) N/A
G.16.1 Condition for fault tested is not required N/A
ICX with associated circuitry tested in equipment N/A
ICX tested separately N/A
G.16.2 Tests N/A
Smallest capacitance and smallest resistance —
specified by ICX manufacturer for impulse test..... :
Mains voltage that impulses to be superimposed on —
Largest capacitance and smallest resistance for —
ICX tested by itself for 10000 cycles test .............. :
G.16.3 Capacitordischargetest.....................o X N/A
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H CRITERIA FOR TELEPHONE RINGING SIGNALS N/A
H.1 General N/A
H.2 Method A N/A
H.3 Method B N/A
H.3.1 Ringing signal N/A
H.3.1.1 Frequenty (H2Z) s s s s : —
H.3.1.2 Voltage (V) oo X —
H.3.1.3 Cadence; time (s) and voltage (V) ........................ : =
H3.1.4 Single fault current (MA): ...l : —
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
H.3.2.2 Tripping device N/A
H.3.2.3 Monitoring voltage (V) ......ccocoeieiiiiiiiiiciccie e, : N/A
J INSULATED WINDING WIRES FOR USE WITHOUT INTERLEAVED INSULATION N/A
JA General N/A
Winding wire insulation................cccccoinnn, : —
Solid round winding wire, diameter (mm).............. : N/A
Solid square and rectangular (flatwise bending) N/A

winding wire, cross-sectional area (mm?).............. :

J.2/J.3 Tests and Manufacturing —

K SAFETY INTERLOCKS N/A
K.1 General requirements N/A

Instructional safeguard ..............cccococviciiiiiinie e, . | No safety interlocks inside the N/A

EUT

K.2 Components of safety interlock safeguard mechanism N/A
K.3 Inadvertent change of operating mode N/A
K.4 Interlock safeguard override N/A
K.5 Fail-safe N/A
K.5.1 Under single fault condition N/A
K.6 Mechanically operated safety interlocks N/A
K.6.1 Endurance requirement N/A
K6.2 Test method and compliance ..............cccccoe : N/A
K.7 Interlock circuit isolation N/A
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K.7.1 Separation distance for contact gaps & interlock N/A

circuit elements

In circuit connected to mains, separation dlstance N/A

forcontact gaps (Mmm).........cccciviiiiiiiiii :

In circuit isolated from mains, separation dlstance N/A

forcontact gaps (Mmm)..........cccoiviiiiiiiiiiiiii :

Electric strength test before and after the test of N/A

K72 e :
K7.2 Overload test, Current (A) ... : N/A
K.7.3 Endurance test N/A
K.7.4 Electric strength test N/A
L DISCONNECT DEVICES N/A
L.1 General requirements evaluated in final system N/A
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

Instructional safeguard ..............cccocoevciiiiiicinieenn. : 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 Batteries and their cells comply with relevant IEC P

standards ... :
M.3 Protection circuits for batteries provided within P

the equipment
M.3.1 Requirements P
M.3.2 Test method P

Overcharging of a rechargeable battery P

Excessive discharging P

Unintentional charging of a non-rechargeable N/A

battery

Reverse charging of a rechargeable battery N/A
M.3.3 Compliance P
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M.4 Additional safeguards for equipment containing a portable secondary lithium P
battery
M.4.1 General P
M.4.2 Charging safeguards P
M.4.21 Requirements P
M4.2.2 ComplianCe .......coooviiiiie e . | (see appended table Annex M.4) P
M.4.3 Fire €NCIOSUIE csvrsmsinm savismmsinm savivmassinms v : N/A
M.4.4 IZ_)rc_)p test of equipment containing a secondary P
lithium battery
M.4.4.2 Preparation and procedure for the drop test P
M.4.4.3 Drop, Voltage_ on referencg and dropp_ed batteries | Aftertest, the_voltage difference P
(\V); voltage difference during 24 h period (%): .....: |less than 5% in the 24H
M.4.4.4 Check of the charge/discharge function P
M.4.4.5 Charge / discharge cycle test
M.4.4.6 Compliance
M.5 Risk of burn due to short-circuit during carrying N/A
M.5.1 Requirement N/A
M.5.2 Test method and compliance N/A
M.6 Safeguards against short-circuits
M.6.1 External and internal faults
M.6.2 Compliance P
M.7 Risk of explosion from lead acid and NiCd batteries N/A
M.7.1 Ventilation preventing explosive gas concentration N/A
Calculated hydrogen generation rate .................... : N/A
M.7.2 Test method and compliance N/A
Minimum air flow rate, Q (M3/h)........ccooviiiirenn. : N/A
M.7.3 Ventilation tests N/A
M.7.3.1 General N/A
M.7.3.2 Ventilation test — alternative 1 N/A
Hydrogen gas concentration (%) ............ccccoeeee. : N/A
M.7.3.3 Ventilation test — alternative 2 N/A
Obtained hydrogen generation rate...................... : N/A
M.7.3.4 Ventilation test — alternative 3 N/A
Hydrogen gas concentration (%)........................... : N/A
M.7.4 Y= T3 ] o P : N/A
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M.8 Protection against internal ignition from external spark sources of batteries N/A
with aqueous electrolyte
M.8.1 General N/A
M.8.2 Test method N/A
M.8.2.1 General N/A

M.8.2.2 Estimation of hypothetical volume Vz (m%/s) ......... : —

M.8.2.3 Correction factors ... vveieeee i : —

M.8.2.4 Calculation of distance d (mm) ............................. : —

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 In_structions to prevent reasonably foreseeable N/A
misuse
Instructional safeguard ..............cccocvcviiiciiii e, : N/A
N ELECTROCHEMICAL POTENTIALS N/A
Material(s) used............ooooeeiiiiiiii : —
(o) MEASUREMENT OF CREEPAGE DISTANCES AND CLEARANCES N/A
Value of X (IMM) ... : —
P SAFEGUARDS AGAINST CONDUCTIVE OBJECTS N/A
P.A1 General N/A
P.2 Safeguards against entry or consequences of entry of a foreign object N/A
P.2.1 General N/A
P22 Safeguards against entry of a foreign object N/A
Location and Dimensions (mm) ..................eeeeeee. : —
P.2.3 Safeguards against the consequences of entry of a N/A
foreign object
P.2.3.1 Safeguard requirements N/A
The ES3 and PS3 keep-out volume in Figure P.3 N/A
not applicable to transportable equipment
Transportable equipment with metalized plastic N/A
| — ;
P.2.3.2 Consequence ofentrytest.......................L : N/A
P.3 Safeguards against spillage of internal liquids N/A
P.3.1 General N/A
P.3.2 Determination of spillage consequences N/A
P.3.3 Spillage safeguards N/A
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P.3.4 Compliance N/A
P4 Metallized coatings and adhesives securing parts N/A
P.4.1 General N/A
P.4.2 Tests N/A
Conditioning, Tc (°C) v : —
Duration (Weeks) ......ccooeeeiiiiiiiiiiiii, : —
Q CIRCUITS INTENDED FOR INTERCONNECTION WITH BUILDING WIRING N/A
Q1 Limited power sources N/A
Q1.1 Requirements N/A
a) Inherently limited output N/A
b) Impedance limited output N/A
¢) Regulating network limited output N/A
d) Overcurrent protective device limited output N/A
e) IC current limiter complying with G.9 N/A
Q1.2 Test method and compliance ............ccccceeevinnee : N/A
Current rating of overcurrent protective device (A) N/A
Q.2 Test for external circuits — paired conductor
cable NIA
Maximum output current (A) .......cocoeeeieiiiiiiiicnnn. : N/A
Current limiting method ....................l : —
R LIMITED SHORT CIRCUIT TEST N/A
R.A General N/A
R.2 Test setup N/A
Overcurrent protective device fortest .................. : =
R.3 Test method N/A
Cord/cable used fortest ...........cccceevveieiiiiien e, : —
R.4 Compliance N/A
S TESTS FOR RESISTANCE TO HEAT AND FIRE N/A
SA1 Flammability test for fire enclosures and fire barrier materials of equipment N/A
where the steady state power does not exceed 4 000 W
Samples, material.......................... : =
Wall thickness (mm) ..........cccccciiiiii : —
Conditioning (°C) ..., : —
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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 integrity N/A
Samples; Material . o s s : —
Wall thickness (mm) .........ccccccviiiiiiiiiii X —
Conditioning (°C) ... : —
S3 Flammability test for the bottom of a fire enclosure N/A
S.3.1 Mounting of samples N/A
S.3.2 Test method and compliance N/A
Mounting of samples ............cccooei, : —
Wall thickness (mm) ..........ccccceiviiiii : —
S4 Flammability classification of materials N/A
S5 Flammability test for fire enclosure materials of N/A
equipment with a steady state power exceeding
4 000W
Samples, material......................... : —
Wall thickness (mm) ..........ccccciviiiiiiiii : =
Conditioning (°C) ... : —
T MECHANICAL STRENGTH TESTS P
TA General N/A
T.2 Steady force test, 10N ... : | (See Annex T.2) P
T.3 Steady force test, 30N ... : N/A
T.4 Steady force test, 100N ... : | (See Annex T.4) P
T.5 Steady force test, 260N ... : | (See Annex T.5) P
T.6 Enclosure impact test N/A
Fall test N/A
Swing test N/A
T.7 Drop test ... s : | (See Annex T.7) P
T.8 Stress relief test. ... eseimmmmmmsmesesmssmsnsssssasnasss : N/A
T.9 Glass Impact Test ........cccccrrrvcccmrrrserrrssceresssecee s : N/A
T.10 Glass fragmentation test N/A
Number of particles counted................ccooeeeiieeenns : N/A
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T.11 Test for telescoping or rod antennas N/A

Torque value (NM) ..o : N/A
u MECHANICAL STRENGTH OF CATHODE RAY TUBES (CRT) AND PROTECTION N/A

AGAINST THE EFFECTS OF IMPLOSION
uA1 General N/A

Instructional safeguard : N/A
u.2 Test method and compliance for non-intrinsically protected CRTs N/A
u.3 Protective screen N/A
Vv DETERMINATION OF ACCESSIBLE PARTS P
VA1 Accessible parts of equipment P
V.1.1 General P
V.1.2 Surfaces and openings tested with jointed test P

probes
V.13 Openings tested with straight unjointed test probes N/A
V.14 Plugs, jacks, connectors tested with blunt probe N/A
V.1.5 Slot openings tested with wedge probe N/A
V.1.6 Terminals tested with rigid test wire N/A
V.2 Accessible part criterion P
X ALTERNATIVE METHOD FOR DETERMINING CLEARANCES FOR INSULATION IN| N/A

CIRCUITS CONNECTED TO AN AC MAINS NOT EXCEEDING 420 V PEAK (300 V

RMS)

ClEaranCe ..........coceeveiiiiiiiiie s : N/A
Y CONSTRUCTION REQUIREMENTS FOR OUTDOOR ENCLOSURES N/A
YA General Not such equipment N/A
Y.2 Resistance to UV radiation N/A
Y.3 Resistance to corrosion N/A
Y.3 Resistance to corrosion N/A
Y.3.1 Metallic parts of outdoor enclosures are resistant to N/A

effects of water-borne contaminants by ............... :
Y.3.2 Test apparatus N/A
Y.3.3 Water — saturated sulphur dioxide atmosphere N/A
Y.34 Testprocedure ..........ooovveviiiiiiiiiiiiieeeeeeeeeee : N/A
Y.3.5 Compliance N/A
Y.4 Gaskets N/A
Y.4.1 General N/A
Y.4.2 Gasket tests N/A
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Y.4.3 Tensile strength and elongation tests N/A

Alternative test methods ............c.occiiiinn, : N/A
Y.4.4 Compression test N/A
Y.4.5 Oil resistance N/A
Y.4.6 Securing means N/A
Y.5 Protection of equipment within an outdoor enclosure N/A
Y.5.1 General N/A
Y.5.2 Protection from moisture N/A

Relevant tests of IEC 60529 or Y.5.3 ..........cccee. : N/A
Y.5.3 Water spray test N/A
Y.54 Protection from plants and vermin N/A
Y.5.5 Protection from excessive dust N/A
Y.5.5.1 General N/A
Y.552 IP5X equipment N/A
Y.553 IP6X equipment N/A
Y.6 Mechanical strength of enclosures N/A
Y.6.1 General N/A
Y.6.2 IMpPact teSt .........uvviiiiiii s : N/A
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5.2 TABLE: Classification of electrical energy sources P
Supply Location (e.qg. Test conditions Parameters ES
Voltage circuit Class
designation) U (V) | (mA) Type" | Additiona
I
Info 2
Normal -- -- -- --
Abnormal - - - - ES1
5Vdc All Intérmdl (declar
circuits Single fault - ed)
SC/OC
Supplementary information:
1) Type: Steady state (SS), Capacitance (CP), Single pulse (SP), Repetitive pulses (RP), etc.
2) Additional Info: Frequency, Pulse duration, Pulse off time, Capacitance value, etc.
54.1.8 TABLE: Working voltage measurement N/A
. RMS voltage | Peak voltage Frequency Comments
Location
V) M) (Hz)
Supplementary information:
5.4.1.10.2 | TABLE: Vicat softening temperature of thermoplastics N/A
0124 o o TP : |1SO 306 /B50 —
Object/ Part No./Material Manufacturertrademark Thickness (mm) T softening (°C)
Supplementary information:
5.4.1.10.3 |TABLE: Ball pressure test of thermoplastics N/A
Allowed impression diameter (Mm) ...........ccccoeeveeeiiiiee e, D [£2mm —
Object/Part No./Material Manufacturer/trademark | Thickness (mm) i _Impressmn
temperature (°C) | diameter (mm)
Supplementary information:
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5.4.2,5.4.3 | TABLE: Minimum Clearances/Creepage distance N/A
Clearance (cl) and Up Urms Freq | Required cl E.S. 2 | Required cr
creepage distance V) V) ) cl (mm) (mm) V) cr (mm) (mm)
(cr) at/of/between: H2)
Supplementary information:
544.2 TABLE: Minimum distance through insulation N/A
Distance through insulation Peak voltage (V) Insulation Required DTI | Measured DTI
(DTI) at/of (mm) (mm)
Supplementary information:
5.4.4.9 TABLE: Solid insulation at frequencies >30 kHz N/A
Insulation material Ep Frequency Kr Thickness | Insulation Vew

(kHz) d (mm) (Vpk)
Supplementary information:
54.9 TABLE: Electric strength tests P
Test voltage applied between: Voltage shape Test voltage (V) Breakdown

(Surge, Impulse, AC, Yes / No
DC, etc)

Functional:
Input to Enclosure 500VDC -- No

Basic/supplementary:

Reinforced:

Routine Tests:
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Supplementary information:
5.5.2.2 TABLE: Stored discharge on capacitors N/A
Location Supply voltage (V) | Operating and fault Switch Measured ES Class
condition » position voltage
(Vpk)

Supplementary information:

X-capacitors installed
[ 1 bleeding resistor
[1 ICX:

for testing:

rating:

1) Normal operating condition (e.g., normal operation, or open fuse), SC= short circuit, OC= open circuit

5.6.6 TABLE: Resistance of protective conductors and terminations N/A
Location Test current Duration Voltage drop Resistance
A) (min) % Q)

Supplementary information:

574 TABLE: Unearthed accessible parts N/A

Location Operating and Supply Parameters ES
fault conditions | Voltage (V) Voltage Ui Freq, class

(Vrms Or VpK) (Arms or Apk) (Hz)

Supplementary information:

5.7.5 TABLE: Earthed accessible conductive part N/A

Supply voltage (V) ... : —

=ETYC) N - |[1Single Phase; [] Three Phase: [] Delta [] Wye

Power Distribution System ............. S|ILITN [ITT 11T

Location Fault Condition No in IEC | Touch current Comment

60990 clause 6.2.2 (mA)
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Supplementary Information:
5.8 TABLE: Backfeed safeguard in battery backed up supplies N/A
Location Supply Operating and fault| Time (s) | Open-circuit Touch ES Class
voltage (V) condition voltage (V) | current (A)
Supplementary information:
Abbreviation: SC= short circuit, OC= open circuit
6.2.2 TABLE: Power source circuit classifications P
Location Operating and fault Voltage (V) Current (A) Max. Time (S) PS class
condition Power"
W)
Battery Output
( Charging Abnormal load 3.68 342 12.59 3 1
case)
Battery Output
(Bluetooth Abnormal load 3.46 0.53 1.83 3 1
earbuds
battery)
Supplementary information:
Abbreviation:
6.2.31 TABLE: Determination of Arcing PIS N/A
Open circuit voltage Measured r.m.s
After 3 s current Calculated value | Arcing PIS?
Location (Vp) (Irms) (Vp X lrms) Yes /No

Supplementary information:

An Arcing PIS requires a minimum of 50 V (peak) a.c. ord.c. An Arcing PIS is established when the product
of the open circuit voltage (Vp) and normal operating condition rms current (Ims) is greater than 15.

6.2.3.2 TABLE: Determination of resistive PIS N/A
Location Operating and fault condition Dissipate power (W) | Arcing PIS?
Yes / No
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Supplementary information:

classification.

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 |A) is used to determine Resistive PIS

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
Lamp manufacturer Lamp type Explosion method | Longest axis of | Particle found
glass particle beyond 1 m
(mm) Yes /No
Supplementary information:
9.6 TABLE: Temperature measurements for wireless power transmitters N/A
SURRIY Voltage (V) : —
Max. transmit power of transmitter (W).......... : —
w/o receiver and with receiver and | with receiver and at | with receiver and at
direct contact direct contact distance of 2 mm distance of 5 mm
Object | Ambient | Object | Ambient | Object | Ambient | Object | Ambient
Foreign objects (°C) (°C) (°C) (°C) (°C) (°C) (°C) (°C)
Supplementary information:
5414, TABLE: Temperature measurements P
9.3, B.1.5,
B.2.6
Supply voltage (V) ..o, : 5Vdc —
Ambient temperature during test Tamb (°C).....: See below —
Maximum measured temperature T of part/at: T(°C) Allowed Trmax
(°C)
Empty battery charging
130-(25-
PCB under U1 56.9 -- -- -- 24.3) =129.3
PCB under U2 53.0 -- -- -- 130-(25-
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24.3)=129.3
130-(25-
L1 188 - | 7 | 243)=1203
. . 80-(25-
Charging Case Battery wire 38.6 -- -- -- 24.3)=79.3
Charging Case Battery surface 36.9 -- -- -- Ref.
Earphone Battery surface 31.9 -- -- -- Ref.
Enclosure inside near U1 34.0 -- -- -- Ref.
Enclosure outside near U1 29.8 77-(=2756-234.3)
Ambient 24.3 -- -- -- --
Temperature T of winding: t1 (°C) R1 () t2 (°C) Rz () T (°C) | Allow | Insulation
ed class
Tmax
(°C)
Supplementary information:
- Thermal coupler method used for above temperature tests.
B.2.5 TABLE: Input test P
Uu) |Hz I (A) | rated (A) P (W) P rated (W) | Fuse No | | fuse (A) | Condition/status
Charging
5V -- 0.068 0.3 0.34 -- -- -- case: Empty
battery charging
Charging
3.7V -- 0.045 -- 0.17 -- == -- case: Battery
discharge
Supplementary information:
B.3,B.4 TABLE: Abnormal operating and fault condition tests P
Ambient temperature Tamb (PC) .ueererrieiiiiiiee e : See below —
Power source for EUT: Manufacturer, model/type, outputrating .. : | -- —
Component No. Condition Supply | Testtime | Fuse no. Fuse Observation
voltage current
M A
U1 pin 2 to pin sc 5Vdc 10min _ _ Unit normal working, NB/NC,
8 no hazards.
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U1 pin 5 to pin sC 5Vdc 10min _ _ Unit normal working, NB/NC,
8 no hazards.

Supplementary information:

1) SC: short circuit, OL: overload, OC: open circuit; CD: components damaged;

2) The Hi-pot test conducted successfully after the completion of fault condition test;

M.3 TABLE: Protection circuits for batteries provided within the equipment P
Is it possible to install the battery in a reverse polarity position? .....: NO —
Charging
Equipment Specification Voltage (V) Current (A)
5 0.3
Battery specification
Non-rechargeable batteries Rechargeable batteries
Discharging | Unintentional Charging Discharging| Reverse

current (A) charging
Manufacturerftype current (A)

current (A) | charging
current (A)

Anren Duanshi New -- -- 425 -- 0.006 --
Energy Technology
Co.,Ltd/450912

Dongguan Lingju Energy -- -- 420 -- 0.06 -
Technology
Co.,Ltd/602030

Note: The tests of M.3.2 are applicable only when above appropriate data is not available.
Specified battery temperature CC)...........cccc : For 450912: 10-45°C
For 602030: 10-50°C

Voltage (V) | Current (A)

Component Fault Charge/ Test Temp. | Current | Voltage Observation
No. condition | discharge mode time °C) A) )
U1 pin 1-5 SC No leakage, no
Charge 4H 382 | 0070 | 42 explosionand ng
emission for the
battery.

U1 pin 1-5 SC No leakage, no
discharge 4H 360 | 0066 | 42 explasion and g

emission for the
battery.

Supplementary information:

Abbreviation: SC= short circuit; OC= open circuit NL= no chemical leakage; NS= no spillage of liquid; NE=
no explosion; NF= no emission of flame or expulsion of molten metal.

TRF No. IEC62368_1E
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M.4.2 TABLE: Charging safeguards for equipment containing a secondary lithium P
battery
Maximum specified charging voltage (V) .................. : |For 450912: 4.25V —
For 602030: 4.20V
Maximum specified charging current (A) ...............coo : | For 450912: 0.006* —
For 602030: 0.06A
Highest specified charging temperature °C) .....................l. : | For 450912: 45°C —
For 602030: 50°C
Lowest specified charging temperature (°C) ...............cccoeeei. : |For 450912: 10°C —
For 602030: 10°C
Battery Operating Measurement Observation
manufacturerftype c?cr)]r?dﬁglr: Charging Charging Temp. —
voltage (V) | current (A) C)
Anren Duanshi New The battery stops charging
Energy Technology ;
Co. Ltd/450912 HSCT 5 0 45 No Ieakage,_ no explosion
v and no emission for the
battery
Dongguan Lingju The battery stops charging
Energy Technology .
Co. Ltd/602030 HSCT 5 0 50 No Ieakage,_ no explosion
v and no emission for the
battery
Anren Duanshi New Charging current not be
Energy Technology LSCT 5 0 10 exceed max. charging
Co.,Ltd/450912 current 0.018A
Dongguan Lingju Charging current not be
Energy Technology LSCT 5 0 10 exceed max. charging
Co.,Ltd/602030 current 0.018A
Supplementary information:
Abbreviation: SC= short circuit; OC= open circuit; MSCV= maximum specified charging voltage; MSCC=
maximum specified charging current; HSCT= highest specified charging temperature; LSCT= lowest
specified charging temperature

TRF No. IEC62368_1E
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Q.1 TABLE: Circuits intended for interconnection with building wiring (LPS) N/A
Output " _ lsc (A) S (VA)
o Condition Uac (V) Time (S)
Circuit * Meas. Limit Meas. Limit
Supplementary Information:
# Unit shutdown immediately, @ External fuse open immediately
SC=Short circuit
T.2, T.3, TABLE: Steady force test P
T4, TS5
i Force Test
Location/Part Material ihickness Probe Duration Observation
el N)
(s)
Each side of * * 10 -- 5 No insulation
enclosure breakdown, No
reduction the
clearances and
creepage
distances
External enclosure * 1.0 100 -- 5 No damaged, no
(Top, Side, hazard
Bottom)
External enclosure * 1.0 250 -- 5 No damaged, no
(Top, Side, hazard
Bottom)
Supplementary information:
T.6, T.9 TABLE: Impact test N/A
Location/Part Material Thickness Height Observation
(mm) (mm)

Supplementary information:

TRF No. IEC62368_1E
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T.7 TABLE: Drop test P
Location/Part Material Thickness Height Observation
(mm) (mm)
Each side of enclosure |* * 1000 no damage
Supplementary information:
T.8 TABLE: Stress relief test N/A
o Pt Material Thickness Oven Teomperature Duration Ehservation
(mm) (°C) (h)

Supplementary information:

X TABLE: Alternative method for determining minimum clearances distances N/A
Clearance distanced Peak of working voltage Required cl Measured cl
between: ) (mm) (mm)

Supplementary information:

TRF No. IEC62368_1E
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41.2 TABLE: Critical components information
Object / part No. | Manufacturer/ Type / model Technical data Standard Mark(s) of

trademark conformity®
Enclosure TENIN LIMITED [LN-1250G@#)(*) | V-0, 105°C, Min. |UL 94 UL

RESIN AND thickness: 1.0mm.

PLASTIC
(Alternative) SABIC 940(f1) V-0,120°C, Min. |y 94 UL

INNOVATIVE thickness: 1.0mm.

PLASTICS US L LLr4gc

LC
PCB Interchangeable |Interchangeabl |Min. V-1, 130°C UL 796 UL

e
Internal wire Interchangeable |Interchangeabl |VW-1, min. UL 758 UL
e 80°C, min.
30AWG, 30V

Rechargeable |Anren Duanshi |450912 3.7Vdc, 325mAh, |IEC 62133-2: Approved by
Li-ion Polymer | New Energy 0.1295Wh 2017 report no.:
Battery ( for Technology S03A210101
earbuds) Co.,Ltd 60L01001
Rechargeable | Dongguan Lingju 602030 3.7Vdc, 300mAh, |[IEC 62133-2: Approved by
Li-ion Polymer | Energy 1.11Wh 2017 report no.:
Battery (for Technology S03A220305
charging base) |Co.,Ltd 07L00501
Supplementary information:
1) Provided evidence ensures the agreed level of compliance. See OD-CB2039.
2) License available upon request.

TRF No. IEC62368_1E
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ATTACHMENT TO TEST REPORT

IEC 62368-1
EUROPEAN GROUP DIFFERENCES AND NATIONAL DIFFERENCES
(AUDIO/VIDEO, INFORMATION AND COMMUNICATION TECHNOLOGY EQUIPMENT - PART 1: SAFETY
REQUIREMENTS)

Differences according to................ . ENIEC 62368-1:2020+A11:2020
Attachment Form No. .................... . EU_GD_IEC62368_1E
Attachment Originator................... . UL(Demko)

Master Attachment ........................ : 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

Clause numbers in the cells that are shaded light grey are clause references in EN P
IEC 62368-1:2020+A11:2020. All other clause numbers in that column, except for
those in the paragraph below, refers to IEC 62368-1:2018.

Clauses, subclauses, notes, tables, figures and annexes which are additional to
those in IEC 62368-1:2018 are prefixed “Z”.

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
1 Modification to Clause 3 .
3.3.19 Sound exposure N/A

Replace 3.3.19 of IEC 62368-1 with the following definitions:




Attachment 1

Page 2 of 30

Report No.: SA22090046500801

IEC 62368-1

Clause

Requirement + Test

Result - Remark

Verdict

3.3.19.1

momentary exposure level, MEL

metric for estimating 1 s sound exposure level from
the HD 483-1 S2 test signal applied to both
channels, based on EN 50332-1:2013, 4.2.

Note 1 to entry: MEL is measured as A-weighted levels in dB.

Note 2 to entry: See B.3 of EN 50332-3:2017 for additional
information.

N/A

3.3.19.3

sound exposure, E

A-weighted sound pressure (p) squared and
integrated over a stated period of time, T

Note 1 to entry: The Sl unit is Pa? s.

T
E= j p(t)? dt
0

N/A

3.3.194

sound exposure level, SEL

logarithmic measure of sound exposure relative to
a reference value, Eo, typically the 1 kHz
threshold of hearing in humans.

Note 1 to entry: SEL is measured as A-weighted levels in dB.

SEL=10lg (Eio) iB

Note 2 to entry: See B.4 of EN 50332-3:2017 for additional
information.

N/A

3.3.19.5

digital signal level relative to full scale, dBFS

levels reported in dBFS are always r.m.s. Full scale
level, 0 dBFS, is the level of a dc-free 997-

Hz sine wave whose undithered positive peak
value is positive digital full scale, leaving the code
corresponding to negative digital full scale unused

Note 1 to entry: It is invalid to use dBFS for non-r.m.s. levels.
Because the definition of full scale is based on a sine wave, the
level of signals with a crest factor lower than that of a sine wave
may exceed 0 dBFS. In particular, square wave signals may
reach +3,01 dBFS.

N/A

Modification to Clause 10

10.6

Safeguards against acoustic energy sources
Replace 10.6 of IEC 62368-1 with the following:

N/A

10.6.1.1

Introduction

Safeguard requirements for protection against
long-term exposure to excessive sound pressure
levels from personal music players closely coupled

N/A
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to the ear are specified below. Requirements
for earphones and headphones intended for use
with personal music players are also covered.

A personal music player is a portable equipment
intended for use by an ordinary person, that:

— is designed to allow the user to listen to audio or
audiovisual content / material; and

— uses a listening device, such as headphones or
earphones that can be worn in or on or

around the ears; and

— has a player that can be body worn (of a size
suitable to be carried in a clothing pocket) and

is intended for the user to walk around with while in
continuous use (for example, on a street,

in a subway, at an airport, etc.).

EXAMPLES Portable CD players, MP3 audio players, mobile
phones with MP3 type features, PDAs or similar equipment.

Personal music players shall comply with the
requirements of either 10.6.2 or 10.6.3.

NOTE 1 Protection against acoustic energy sources from
telecom applications is referenced to ITU-T P.360.

NOTE 2 It is the intention of the Committee to allow the
alternative methods for now, but to only use the dose
measurement method as given in 10.6.5 in future. Therefore,
manufacturers are encouraged to implement 10.6.5 as soon as
possible.

Listening devices sold separately shall comply with
the requirements of 10.6.6.

These requirements are valid for music or video
mode only.

The requirements do not apply to:

— professional equipment;

NOTE 3 Professional equipment is equipment sold through
special sales channels. All products sold through

normal electronics stores are considered not to be professional
equipment.

— hearing aid equipment and other devices for
assistive listening;

— the following type of analogue personal music
players:

* long distance radio receiver (for example, a
multiband radio receiver or world band radio
receiver, an AM radio receiver), and

+ cassette player/recorder;

NOTE 4 This exemption has been allowed because this
technology is falling out of use and it is expected that

within a few years it will no longer exist. This exemption will not
be extended to other technologies.

— a player while connected to an external amplifier
that does not allow the user to walk around
while in use.
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For equipment that is clearly designed or intended
primarily for use by children, the limits of the
relevant toy standards may apply.

The relevant requirements are given in
EN 71-1:2011, 4.20 and the related tests methods
and measurement distances apply.

10.6.1.2

Non-ionizing radiation from radio 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 505686.

N/A

10.6.2

Classification of devices without the capacity to

estimate sound dose

N/A

10.6.2.1

General

This standard is transitioning from short-term
based (30 s) requirements to long-term based (40
hour) requirements. These clauses remain in effect
only for devices that do not comply with sound
dose estimation as stipulated in EN 50332-3.

For classifying the acoustic output Laeq,T,
measurements are based on the A-weighted
equivalent sound pressure level over a 30 s period.

For music where the average sound pressure (long
term LAeq,7) measured over the duration of the
song is lower than the average produced by the
programme simulation noise, measurements may
be done over the duration of the complete song. In
this case, T becomes the duration of the song.

NOTE Classical music, acoustic music and broadcast typically
has an average sound pressure (long term Laeq,7) which is
much lower than the average programme simulation noise.
Therefore, if the player is capable to analyse the content and
compare it with the programme simulation noise, the warning
does not need to be given as long as the average sound
pressure of the song does not exceed the required limit.

For example, if the player is set with the programme simulation
noise to 85 dB, but the average music level of the song is only
65 dB, there is no need to give a warning or ask an
acknowledgement as long as the average sound level of the
song is not above the basic limit of 85 dB.

N/A

10.6.2.2

RS1 limits (to be superseded, see 10.6.3.2)

RS1 is a class 1 acoustic energy source that does

N/A
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not exceed the following:

— for equipment provided as a package (player with
its listening device), and with a proprietary
connector between the player and its listening
device, or where the combination of player and
listening device is known by other means such as
setting or automatic detection, the LAeq,7 acoustic
output shall be < 85 dB when playing the fixed
“programme simulation noise” described in EN
50332-1.

— for equipment provided with a standardized
connector (for example, a 3,5 phone jack) that
allows connection to a listening device for general
use, the unweighted r.m.s. output voltage shall be
< 27 mV (analogue interface) or -25 dBFS (digital
interface) when playing the fixed “programme
simulation noise” described in EN 50332-1.

— The RS1 limits will be updated for all devices as
per 10.6.3.2.

10.6.2.3

RS2 limits (to be superseded, see 10.6.3.3)

RS2 is a class 2 acoustic energy source that does
not exceed the following:

— for equipment provided as a package (player with
its listening device), and with a proprietary
connector between the player and its listening
device, or when the combination of player and
listening device is known by other means such as
setting or automatic 130 detection, the LAeq,T
acoustic output shall be < 100 dB(A) when playing
the fixed “programme simulation noise” as
described in EN 50332-1.

— for equipment provided with a standardized
connector (for example, a 3,5 phone jack) that
allows connection to a listening device for general
use, the unweighted r.m.s. output voltage shall be
<150 mV (analogue interface) or -10 dBFS (digital
interface) when playing the fixed “programme
simulation noise” as described in EN 50332-1.

N/A

10.6.2.4

RS3 limits

RS3 is a class 3 acoustic energy source that
exceeds RS2 limits.

N/A

10.6.3

Classification of devices (new)

N/A

10.6.3.1

General

Previous limits (10.6.2) created abundant false
negative and false positive PMP sound level
warnings. New limits, compliant with The
Commission Decision of 23 June 2009, are given
below.

N/A

10.6.3.2

RS1 limits (new)

RS1 is a class 1 acoustic energy source that does
not exceed the following:

N/A
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— for equipment provided as a package (player
with its listening device), and with a proprietary
connector between the player and its listening
device, or where the combination of player and
listening device is known by other means such as
setting or automatic detection, the LAeq,7 acoustic
output shall be < 80 dB when playing the fixed
“programme simulation noise” described in EN
50332-1.

— for equipment provided with a standardized
connector (for example, a 3,5 phone jack) that
allows connection to a listening device for general
use, the unweighted r.m.s. output voltage shall be
<15 mV (analogue interface) or -30 dBFS (digital
interface) when playing the fixed “programme
simulation noise” described in EN 50332-1.

10.6.3.3

RS2 limits (new)

RS2 is a class 2 acoustic energy source that does
not exceed the following:

— for equipment provided as a package (player with
its listening device), and with a proprietary
connector between the player and its listening
device, or where the combination of player and
listening device is known by other means such as
setting or automatic detection, the weekly sound
exposure level, as described in EN 50332-3, shall
be < 80 dB when playing the fixed "programme
simulation noise" described in EN 50332-1.

— for equipment provided with a standardized
connector (for example, a 3,5 phone jack) that
allows connection to a listening device for general
use, the unweighted r.m.s. output level, integrated
over one week, as described in EN50332-3, shall
be <15 mV (analogue interface) or -30 dBFS
(digital interface) when playing the fixed
“programme simulation noise” described in EN
50332-1.

N/A

10.6.4

Requirements for maximum sound exposure

N/A

10.6.4.1

Measurement methods

All volume controls shall be turned to maximum
during tests.

Measurements shall be made in accordance with
EN 50332-1 or EN 50332-2 as applicable.

N/A

10.6.4.2

Protection of persons

Except as given below, protection requirements for
parts accessible to ordinary persons, instructed
persons and skilled persons are given in 4.3.

NOTE 1 Volume control is not considered a safeguard.

Between RS2 and an ordinary person, the basic
safeguard may be replaced by an instructional
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safeguard in accordance with Clause F.5, except
that the instructional safeguard shall be placed
on the equipment, or on the packaging, or in the
instruction manual.

Alternatively, the instructional safeguard may be
given through the equipment display during use.

The elements of the instructional safeguard shall
be as follows:

— element 1a: the symbol @ IEC 60417-6044
(2011-01)

— element 2: “High sound pressure” or equivalent
wording

— element 3: “Hearing damage risk” or equivalent
wording

— element 4: “Do not listen at high volume levels for
long periods.” or equivalent wording

An equipment safeguard shall prevent exposure
of an ordinary person to an RS2 source without
intentional physical action from the ordinary
person and shall automatically return to an output
level not exceeding what is specified for an RS1
source when the power is switched off.

The equipment shall provide a means to actively
inform the user of the increased sound level when
the equipment is operated with an output
exceeding RS1. Any means used shall be
acknowledged by the user before activating a
mode of operation which allows for an output
exceeding RS1. The acknowledgement does not
need to be repeated more than once every 20 h of
cumulative listening time.

NOTE 2 Examples of means include visual or audible signals.
Action from the user is always needed.

NOTE 3 The 20 h listening time is the accumulative listening
time, independent of how often and how long the personal
music player has been switched off.

A skilled person shall not be unintentionally
exposed to RS3.

10.6.5

Requirements for dose-based systems

N/A

10.6.5.1

General requirements

Personal music players shall give the warnings as
provided below when tested according to EN
50332-3, using the limits from this clause.

The manufacturer may offer optional settings to
allow the users to modify when and how they wish
to receive the notifications and warnings to
promote a better user experience without defeating
the safeguards. This allows the users to be

N/A
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informed in a method that best meets their physical
capabilities and device usage needs. If such
optional settings are offered, an administrator (for
example, parental restrictions,
business/educational administrators, etc.) shall be
able to lock any optional settings into a specific
configuration.

The personal music player shall be supplied with
easy to understand explanation to the user of the
dose management system, the risks involved, and
how to use the system safely. The user shall be
made aware that other sources may significantly
contribute to their sound exposure, for example
work, transportation, concerts, clubs, cinema, car
races, etc.

10.6.5.2

Dose-based warning and requirements

When a dose of 100 % CSD is reached, and at
least at every 100 % further increase of CSD, the
device shall warn the user and require an
acknowledgement. In case the user does not
acknowledge, the output level shall automatically
decrease to compliance with class RS1.

The warning shall at least clearly indicate that
listening above 100 % CSD leads to the risk of
hearing damage or loss.

N/A

10.6.5.3

Exposure-based requirements

With only dose-based requirements, cause and
effect could be far separated in time, defying the
purpose of educating users about safe listening
practice. In addition to dose-based requirements,
a PMP shall therefore also put a limit to the short-
term sound level a user can listen at.

The exposure-based limiter (EL) shall automatically
reduce the sound level not to exceed 100 dB(A) or
150 mV integrated over the past 180 s, based on
methodology defined in EN 50332-3.

The EL settling time (time from starting level
reduction to reaching target output) shall be 10 s or
faster.

Test of EL functionality is conducted according to
EN 50332-3, using the limits from this clause. For
equipment provided as a package (player with its
listening device), the level integrated over 180 s
shall be 100 dB or lower. For equipment provided
with a standardized connector, the unweighted
level integrated over 180 s shall be no more than
150 mV for an analogue interface and no more
than -10 dBFS for a digital interface.

NOTE In case the source is known not to be music (or test
signal), the EL may be disabled.

N/A




Attachment 1

Page 9 of 30

Report No.: SA22090046500801

IEC 62368-1

Clause

Requirement + Test

Result - Remark

Verdict

10.6.6

Requirements for listening devices (headphones, earphones, etc.)

N/A

10.6.6.1

Corded listening devices with analogue input

With 94 dB LAeq acoustic pressure output of the
listening device, and with the volume and sound
settings in the listening device (for example, built-in
volume level control, additional sound features like
equalization, etc.) set to the combination of
positions that maximize the measured acoustic
output, the input voltage of the listening device
when playing the fixed “programme simulation
noise” as described in EN 50332-1 shall be = 75
mV.

NOTE The values of 94 dB and 75 mV correspond with 85 dB
and 27 mV or 100 dB and 150 mV.

N/A

10.6.6.2

Corded listening devices with digital input

With any playing device playing the fixed
“programme simulation noise” described in EN
50332-1, and with the volume and sound settings in
the listening device (for example, built-in volume
level control, additional sound features like
equalization, etc.) set to the combination of
positions that maximize the measured acoustic
output, the LAeq,7 acoustic output of the listening
device shall be < 100 dB with an input signal of -10
dBFS.

N/A

10.6.6.3

Cordless listening devices

In cordless mode,

— with any playing and transmitting device playing
the fixed programme simulation noise described in
EN 50332-1; and

— respecting the cordless transmission standards,
where an air interface standard exists that specifies
the equivalent acoustic level; and

— with volume and sound settings in the receiving
device (for example, built-in volume level control,
additional sound features like equalization, etc.) set
to the combination of positions that maximize the
measured acoustic output for the above mentioned
programme simulation noise, the LAeq,7 acoustic
output of the listening device shall be < 100 dB with
an input signal of -10 dBFS.

N/A

10.6.6.4

Measurement method

Measurements shall be made in accordance with
EN 50332-2 as applicable.

N/A

Modification to the whole document




Attachment 1

Page 10 of 30

Report No.: SA22090046S00801

NOTE Z1 The use of certain substances in electrical and
electronic equipment is restricted within the EU: see Directive
2011/65/EU.

IEC 62368-1
Clause Requirement + Test Result - Remark Verdict
Delete all the “country” notes in the reference document according to the following P
list:

0.21 Mote 1 and 2 |1 Mote 4 and & 3381 MNote 2

33843 MNaote 1 4118 MNote 473 MNate 1and 2

02272 MNote 042322 | Notec 542324 | MNote1and?3

Tahle 12

042324 | Note2 54245 MNote 2 2451 MNote

Tahle 13

2410.21 MNote 541022 | Mote 541023 | Note

2521 MNote 2456 MNote 86421 MNote 2 and 3

and 4
568 MNote 2 578 Mote 8771 Mote 1 and
Mote 2
85423 Mote 10.21 Mote 3 and 4 10.5.3 Mote 2
and 5
Tahle 39

1ae1 MNote 3 F.3.36 MNote 3 Y41 MNate

Y448 MNote
4 Modification to Clause 1
1 Add the following note: P
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Modification to 4.Z1

4.21

Add the following new subclause after 4.9:

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;

¢) 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.

N/A

6

Modification to 5.4.2.3.2.4

5.4.23.2.4

Add the following to the end of this subclause:

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

N/A

Modification to 10.2.1

10.2.1

Add the following to © and 9 in table 39:

For additional requirements, see 10.5.1.

N/A
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Modification to 10.5.1

10.5.1

Add the following after the first paragraph:

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 object such as a tool or a coin, and those
internal adjustments or pre-sets 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.

N/A

Modification to G.7.1

G.71

Add the following note:

NOTE Z1 The harmonized code designations corresponding to
the IEC cord types are given in Annex ZD.

N/A
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10 Modification to Bibliography
Add the following notes for the standards indicated: N/A

IEC 60130-8 NOTE Harmonized as EM 60130-3.

|IEC B0269-2 NMOTE Harmonized as HD 60269-2.

IEC B0309-1 MOTE Harmonized as EN B0308-1.

|IEC B0364 MOTE some parts harmonized in HD 384/HD B0364 series.

IEC BOBD1-2-4 MOTE Harmonized as EM 60601-2-4.

|EC BOBB4-5 MOTE Harmonized as EN B0BB4-5.

|IEC B1032:1997 NOTE Harmonized as EN 61032:1998 (not modified).

IEC B1508-1 MOTE Harmonized as EN 61508-1.

IEC B1558-2-1 NMOTE Harmonized as EM 61558-2-1.

|IEC B1558-2-4 MOTE Harmonized as EM B1558-2-4.

|IEC B1558-2-6 NMOTE Harmonized as EMN 61558-2-6.

IEC B1643-1 NMOTE Harmonized as EM B1643-1.

IEC B1643-21 MOTE Harmonized as EN 61643-21.

IEC B1643-311 NOTE Harmaonized as EN 61643-311.

IEC B1643-321 MOTE Harmonized as EN B16843-321.

IEC B1643-331 MOTE Harmonized as EMN 61643-331.
1 ADDITION OF ANNEXES
ZB ANNEX ZB, SPECIAL NATIONAL CONDITIONS (EN) N/A
4115 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”

In Norway: “Apparatet ma tilkoples jordet
stikkontakt”

In Sweden: “Apparaten skall anslutas till jordat
uttag”
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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

Should be evaluated in
national approval

N/A

5.2.2.2

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.

N/A

5.4111
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

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

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-

N/A

Disclaimer: This document is controlled and has been released electronically.
Only the version on the IECEE Website is the current document version
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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.

5.5.21

Norway
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).

N/A

5.5.6

Finland, Norway and Sweden
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.

N/A

5.6.1

Denmark

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.

N/A

5.6.4.2.1

Ireland and United Kingdom

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.

N/A

Disclaimer: This document is controlled and has been released electronically.
Only the version on the IECEE Website is the current document version
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5.6.4.2.1

France

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

— in certain cases, the protective current rating of
the circuit supplied from the mains is taken as 20 A
instead of 16 A.

5.6.5.1

To the second paragraph the following is added:

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

N/A

5.6.8

Norway

To the end of the subclause the following is added:
Equipment connected with an earthed mains plug is
classified as class | equipment. See the Norway
marking requirement in 4.1.15. The symbol IEC
60417-6092, as specified in F.3.6.2, is accepted.

N/A

5.7.6

Denmark
To the end of the subclause the following is added:
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.

N/A

Disclaimer: This document is controlled and has been released electronically.
Only the version on the IECEE Website is the current document version




Attachment 1

Page 17 of 30

Report No.: SA22090046S00801

IEC 62368-1

Clause

Requirement + Test

Result - Remark

Verdict

5.7.6.2

Denmark

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 .

N/A

5.7.71

Norway and Sweden

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 providing electrical isolation below a certain
frequency range (galvanic isolator, see EN 60728-
11)”

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 & 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:

N/A

Disclaimer: This document is controlled and has been released electronically.
Only the version on the IECEE Website is the current document version
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"Apparater som ar kopplad till skyddsjord via jordat
vagguttag och/eller via annan utrustning och
samtidigt ar kopplad till kabel-TV néat kan i vissa fall
medfdra risk fér brand. F&r att undvika detta skall
vid anslutning av apparaten till kabel-TV nét
galvanisk isolator finnas mellan apparaten och
kabel-TV nétet.”.

8.5.4.2.3

United Kingdom

Add the following after the 2nd dash bullet in 3
paragraph:

An emergency stop system complying with the
requirements of IEC 60204-1 and ISO 13850 is
required where there is a risk of personal injury.

N/A

B.3.1 and
B.4

Ireland and United Kingdom
The following is applicable:

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, until the requirements of Annexes
B.3.1 and B.4 are met

N/A

Disclaimer: This document is controlled and has been released electronically.
Only the version on the IECEE Website is the current document version
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G.4.2

Denmark
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 orif a polyphase
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 orDK 1-7a

Justification:
Heavy Current Regulations, Section 6¢

N/A

G.4.2

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

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.

N/A

Disclaimer: This document is controlled and has been released electronically.
Only the version on the IECEE Website is the current document version
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G.71

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 SI 1768:1994 and
essentially means an approved plug conforming to BS 1363 or
an approved conversion plug.

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.1. 525 provides for the
recognition of a standard of another Member State
which is equivalent to the relevant Irish Standard

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.

N/A

Disclaimer: This document is controlled and has been released electronically.
Only the version on the IECEE Website is the current document version
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ZC ANNEX ZC, NATIONAL DEVIATIONS (EN)
10.5.2 Germany N/A

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.

NOTE Contact address:

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

Tel.: Int+49-531-592-6320, Internet: http://www.ptb.de

Disclaimer: This document is controlled and has been released electronically.
Only the version on the IECEE Website is the current document version




Attachment 1

Page 22 of 30

Report No.: SA22090046S00801

IEC 62368-1
Clause Requirement + Test Result - Remark Verdict
ZD IEC and CENELEC CODE DESIGNATIONS FOR FLEXIBLE CORDS (EN) N/A
N/A

Type of flexible cord

Code designations

sheathed flexible cords

Crdinary halogen-free thermonplastic insulated and
sheathed flexible cords

IEC CEMNELEC
PYC insulated cords
Flat twin tinsel cord B0227 IEC 41 HO3VH-Y
Light polyvinyl chloride sheathed flexible cord B0227 IEC 52 HO3WY-F
HO3VVH2-F
Ordinary polyvinyl chloride sheathed flexible cord 0227 IEC 53 HOSVY-F
HOSVYH2-F
Rubber insulated cords
Braided cord 60245 IEC 51 HO3RT-F
Crdinary tough rubber sheathed flexible cord 0245 IEC 53 HOARR-F
Ordinary polychloroprene sheathed flexible cord 0245 |EC 57 HOSRMN-F
Heawy polychloroprene sheathed flexible cord G0245 |IEC BB HO7RMN-F
Cords having high flexibility
Rubber insulated and sheathed cord 60245 |IEC BB HO3RR-H
Rubhber insulated, crosslinked PYC sheathed cord 60245 |EC 87 HDSR\M—H
Crosslinked PVC insulated and sheathed cord 60245 |[EC B8 HO3V4v4-H
Cords insulated and sheathed with halogen-
free therm oplastic compounds
Light halogen-free thermaplastic insulated and HO3Z1Z1-F

HO3Z1Z1H2-F

HO5Z121-F
HO5Z1Z1H2-F
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Copyright © 2022 IEC System for Conformity Testing and Certification of Electrical Equipment
(IECEE), Geneva, Switzerland. All rights reserved.

IEC 62368-1 - US and Canadian National Differences
Special National Conditions based on Regulations and Other National Differences

1 All equipment is to be designed to allow =]
(1DV.1) installation in accordance with the National
(1.3) Electrical Code (NEC), ANSI/NFPA 70, the

Canadian Electrical Code (CEC), Part 1,
CAN/CSA C22.1, and when applicable, the
National Electrical Safety Code, IEEE C2. Also,
for such equipment marked or otherwise
identified, installation is allowed per the Standard
for the Protection of Information Technology
Equipment, ANSI/NFPA 75.

1 This standard includes additional requirements N/A
(1DV.2.1) for equipment used for entertainment purposes
intended for installation in general patient care
areas of health care facilities. See Annex DVB.

1 This standard includes additional requirements N/A
(1DV.2.2) for equipment intended for mounting under

cabinets. See Annex DVC.
1 IEC 62368-3 clause 5 for DC power transfer at N/A

(1DV.2.3) ES1 or ESZ voltage levels is considered
informative. IEC 62368-3 clause 6 for remote
power feeding telecommunication (RFT) circuits
is considered normative (see ITU K.50).
Alternatively, equipment with RFT circuits are
given in either UL 2391 or CSA/UL 60950-21.
RFT-C circuits are not permitted unless the RFT-
C circuit complies with RFT-V limits (< 200V per
conductor to earth).

1 For protection against direct lightning strikes, N/A
(1DV.3) reference is made to NFPA 780 and CAN/CSA-
B72 for additional requirements.
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1 Additional requirements apply to some forms of N/A
(DV.5) power distribution equipment, including sub-

assemblies.
41 For lengths exceeding 3.05 m, external N/A
(4.1.17) . . . .

interconnecting cable assemblies are required to

be a suitable cable type (e.g., DP, CL2) specified

in the NEC.

For lengths 3.05 m or less, external N/A

interconnecting cable assemblies that are not

types specified in the NEC generally are required

to have special construction features and

identification markings.
46 Wire-wrap terminals have special construction N/A
(46.2) and performance requirements.
4.8 Coin / button cell batteries have modified special N/A
(4.8.3, construction and performance requirements.
48.4.5,
4.8.5)
54232 Surge Arrestors and Transient Voltage Surge N/A
(5.4.2.3.2.1)

Suppressors installed external to the equipment

are required to comply with the appropriate NEC

and CEC requirements.
559 Receptacles, rated 125-V, single phase, 15- or N/A

20-A accessible to either ordinary, instructed, or

skilled persons are required to be provided with

GFCI Protection for Personnel if the equipment

containing the receptacles is installed outdoors.

The protection devices are required to comply

with UL 943, and CAN/CSA C22.2 No.144.
56.3 Protective earthing conductors comply with the N/A

minimum conductor sizes in Table G.7, except

as required by Table G.7ADV.1 for cord

connected equipment, or Annex DVH for

permanently connected equipment.
5.7.8 Equipment intended to receive N/A
(5.7.8.1) telecommunication ringing signals is required to

comply with a special touch current
measurement tests.
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6.5.1

PS3 wiring outside a fire enclosure is required to
comply with single fault testing in B.4, or be
current limited per one of the permitted methods.

N/A

Annex F
(F.3.3.9)

Output terminals provided for supply of other
equipment, except mains supply, are required to
be marked with a maximum rating or reference to
equipment permitted to be connected.

N/A

Annex F
(F.3.7)

Outdoor Enclosures are required to be classified
and marked in accordance with UL 50 or 50E, or
CAN/CSA C22.2 No. 94.1 or 94.2.

N/A

Annex G
(G.7)

Permanent connection of equipment to the mains
supply by a power supply cord is not permitted,
except for certain equipment, such as ATMs.

N/A

Power supply cords are required to have
attachment plugs rated not less than 125 percent
of the rated current of the equipment.

N/A

Flexible power supply cords are required to be
compatible with Article 400 of the NEC, and
Tables 11 and 12 of the CEC.

N/A

Minimum cord length is required to be 1.5 m,
with certain constructions such as external power
supplies allowed to consider both input and
output cord lengths into the requirement. Power
supply cords are required to be no longer than
4.5 min length if used in ITE Rooms.

N/A

Power supply cords for outdoor equipment are
required to be suitable outdoor use type as
required by Section 400.4 of the NEC and Rule
4-012 of the CEC, i.e., marked “W.”

N/A

Annex H.2

Continuous ringing signals under normal
operating conditions up to 16 mA only are
permitted if the equipment is subjected to special
installation and performance restrictions.

N/A

Annex H.4

For circuits with other than ringing signals and
with voltages exceeding 42.4 VVpeak or 60 Vd.c.,
the maximum acceptable current through a 2000
ohm resistor (or greater) connected across the
voltage source with other loads disconnected is
7.1 mA peak or 30 mA d.c. under normal
operating conditions.

N/A

Annex Q
(Q.3)

Equipment with paired conductor and/or coax
communications cables/wiring connected to
building wiring are required to have special
voltage, current, power and marking
requirements.

N/A

Annex DVA
M

Equipment that is designed such that it may be
powered from a separate electrical service, is
required to meet applicable requirements for
service equipment for control and protection of
services and their installation and complies with
Article 230 of the National Electrical Code (NEC),
NFPA 70 and Section 6 of the Canadian
Electrical Code, Part |, CSA C22.1.

N/A
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Equipment intended for use in spaces used for
environmental air (plenums) are subjected to
special flammability requirements for heat and
visible smoke release.

N/A

For ITE room applications, automated
information storage systems with combustible
media greater than 0.76 m3 (27 cu ft) are
required to have a provision for connection of
either automatic sprinklers or a gaseous agent
extinguishing system with an extended
discharge.

N/A

Consumer products designed or intended
primarily for children 12 years of age or younger
are subject to additional requirements in
accordance with U.S. and Canadian Regulations.

N/A

Baby monitors are required to additionally
comply with ASTM F2951, Consumer Safety
Specification for Baby Monitors.

N/A

Storage batteries and battery management
equipment, other than associated with lead-acid
batteries, and including battery backup systems
that are not an integral part of stationary AV and
ICT equipment, such as provided in separate
cabinets, are required to be certified (listed) to
the appropriate standard(s) for such storage
batteries and equipment.

N/A

Annex DVA
(5.6)

For Pluggable Equipment Type A, the protection
in the installation is assumed to be 20A.

Annex DVA
6.3)

The maximum quantity of flammable liquid stored
in equipment is required to comply with NFPA
30.

N/A

Annex DVA
(6.4.8)

For ITE room applications, enclosures with
combustible material measuring greater than 0.9
m? (10 sq ft) or a single dimension greater than
1.8 m (6 ft) are required to have a flame spread
rating of 50 or less. For equipment with the
same dimensions for other applications, an
external surface that is not a fire enclosure
requires a minimum flammability classification of
V-1.

N/A

Annex DVA
(10.3)

Equipment with lasers is required to meet the
U.S. Code of Federal Regulations 21 CFR 1040
(and the Canadian Radiation Emitting Devices
Act, REDR C1370).

N/A

Annex DVA
(10.5)

Equipment that produces ionizing radiation is
required to comply with the U.S. Code of Federal
Regulations, 21 CFR 1020 (and the Canadian
Radiation Emitting Devices Act, REDR C1370).

N/A
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Annex DVA
(F.3.3.4)

Equipment for use on a.c. mains supply systems
with a neutral and more than one phase
conductor (e.g. 120/240 V, 3-wire) require a
special marking format for electrical ratings.
Additional considerations apply for voltage
ratings that exceed the attachment cap rating or
that are lower than the “Normal Operating
Condition” in Table 2 of CAN/CSA C22.2 No.
235"

N/A

Annex DVA
(F.3.3.6)

Equipment identified for ITE (computer) room
installation is required to be marked with the
rated current.

N/A

Annex DVA
(G.1)

Vertically-mounted disconnect switches and
circuit breakers are required to have the "on"
position indicated by the handle in the up
position, where mounted in an enclosure,
vertically mounted disconnect switches and
circuit breakers with vertical operating means
extending outside the enclosure are required to
indicate in a location visible when accessing the
external operating means whether the switch or
circuit breaker is in the open (off) or closed (on)
position.

N/A

Annex DVA
(G.34)

Suitable NEC/CEC branch circuit protection
rated at the maximum circuit rating is required for
all standard supply outlets and receptacles (such
as supplied in power distribution units) if the
supply branch circuit protection is not suitable.

N/A

Where a fuse is used to provide Class 2 or Class
3 current limiting, it is not operator-accessible
unless it is non- interchangeable.

N/A

Annex DVA
(G.4.2)

Equipment with isolated ground (earthing)
receptacles is required to comply with NEC
250.146(D) and CEC 10-400 and 10-612.

N/A

Annex DVA
(G.4.3)

Interconnection of units by conductors supplied
by a limited power source, or a Class 2 circuit
defined in the NEC/CEC may have field wiring
connections other than specified in DVH.3, such
as wire-wrap and crimp-on types, if the limited
power source and Class 2 circuits are separated
from all other circuits by barriers, routing or
fixing.

N/A

Annex DVA
(G.5.3)

Power distribution transformers distributing
power at 100 volts or more, and rated 10 kVA or
more, require special transformer overcurrent
protection.

N/A

Annex DVA
(G.54)

Motor control devices are required for
cord-connected equipment with a mains-
connected motor if the equipment is rated more
than 12 A, or if the equipment has a nominal
voltage rating greater than 120 V, or if the motor
is rated more than 1/3 hp (locked rotor current
over 43 A).

N/A
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Annex DVA
(G.7)

Flexible cords used outdoors are required to
have the suffix “‘iW” marked on the flexible cord.

N/A

Annex DVA
(M)

For ITE room applications, equipment with
battery systems capable of supplying 750 VA for
five minutes are required to have a battery
disconnect means that may be connected to the
ITE room remote power-off circuit.

N/A

Annex DVA
Q)

If applicable per NEC 725.121(C), some limited
power sources supplied from AV/ICT equipment
are required to have a label indicating the
maximum voltage and rated current output for
per conductor for each connection point. Where
multiple connection points have the same rating,
a single label is permitted to be used.

N/A

Wiring terminals intended to supply Class 2
outputs in accordance with the NEC or CEC Part
1are required to be marked with the voltage
rating and “Class 2” or equivalent. The marking
is located adjacent to the terminals and visible
during wiring.

N/A

Applicable parts of Chapter 8 of the NEC, and
Rules 54 and 60 of the CEC, may be applicable
to ITE installed outdoors with connections to
communication systems.

N/A

Annex DVB
(M

Additional requirements apply for equipment
used for entertainment purposes intended for
installation in general patient care areas of health
care facilities.

N/A

Annex DVC
M

Additional requirements apply for equipment
intended for mounting under kitchen cabinets.

N/A

Annex DVE
4.1.1)

Some equipment, components, sub-assemblies
and materials associated with the risk of fire,
electric shock, or personal injury are required to
have component or material ratings in
accordance with the applicable national (U.S.
and Canadian) component or material
requirements. These equipment and components
include: appliance couplers, attachment plugs,
battery backup systems, circuit breakers,
communication circuit accessories, connectors
(used for current interruption of non-LPS
circuits), direct plug-in equipment,
electrochemical capacitor modules (energy
storage modules with ultracapacitors),
enclosures (outdoor), flexible cords and cables,
fuses (branch circuit), ground-fault current
interrupters, interconnecting cables, modular
data centres, power supply cords, some power
distribution equipment, printed wiring, protectors
for communications circuits, receptacles, surge
protective devices, vehicle battery adapters, wire
connectors, and wire and cables.
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Annex DVH | Equipment for permanent connection to the N/A

mains supply is subjected to additional

requirements.
Annex DVH | Wiring methods (terminals, leads, etc.) used for N/A
(DVH.1) the connection of the equipment to the mains are

required to be in accordance with the NEC/CEC.
Annex DVH |For safe and reliable connection to a mains, N/A
(DVH.2.1) permanently connected equipment is to be

provided.
Annex DVH | Additional considerations for D.C. mains. N/A
(DVH.2.2)
Annex DVH | Terminals for permanent wiring, including N/A
(DVH.3.2.1) |protective earthing terminals, are required to be

suitable for U.S./Canadian wire gauge sizes,

rated 125 percent of the equipment rating, and

be specially marked when specified.
Annex DVH | Wire binding screws are not permitted to attach N/A
(DVH.3.2.3) |conductors larger than 10 AWG (5.3 mm?).
Annex DVH | All associated mains supply terminals are N/A
(DVH.3.2.4) |located in proximity to each other and to the

main protective earthing terminal, if any.
Annex DVH | Terminals are located, guarded or insulated so N/A
(DVH.3.2.5) |that, should a strand of a conductor escape

when the conductor is fitted, there is no

likelihood of accidental contact between such a

strand and accessible conductive parts or

unearthed conductive parts separated from

accessible conductive parts by supplementary

insulation only.
Annex DVH | When field connection to an external circuit is via N/A
(DVH.3.3) wires (example, free conductors), the wires are

not smaller than 18 AWG (0.82 mm?) and the

free length of the wire inside an outlet box or

wiring compartment is 150 mm or more.
Annex DVH | Size of protective earthing conductors and (See sub-clause 5.6.5) N/A
(DVH.3.4) terminals
Annex DVH |Permanently connected equipment is required to N/A
(DVH.4) have a suitable wiring compartment and wire

bending space.
Annex DVH |Wire bending space N/A
(DVH.4.1)
Annex DVH | Volume of wiring compartment N/A
(DVH.4.2)
Annex DVH | Separation of circuits N/A
(DVH.4.3)
Annex DVH | Equipment markings and instructional N/A
(DVH.5) safeguards
Annex DVH |Identification of protective earthing terminal N/A
(DVH.5.1)
Annex DVH |Identification of terminal for earthed conductor N/A
(DVH.5.2) (neutral)
Annex DVH |Identification of terminals for aluminium N/A
(DVH.5.3) conductors
Annex DVH | Wire temperature ratings N/A

(DVH.5.4)
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Annex DVH |Equipment connected to a centralized d.c. power N/A
(DVH 5.5) system, and having one pole of the DC mains

input terminal connected to the main protective

earthing terminal in the equipment, is required to

comply with special earthing, wiring, marking and

installation instruction requirements.
Annex DVI |Equipment intended for connection to N/A
6.7) telecommunication network outside plant cable is

required to be protected against overvoltage

from power line crosses.
Annex DVJ |Equipment connected to a telecommunication N/A
(106.1) and cable distribution networks and supplied with

an earphone intended to be held against, or in
the ear is required to comply with special
acoustic pressure requirements.
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Figure 2. Overall view of unit
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Figure 4. Overall view of unit
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Figure 6. Internal view of unit
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Figure 8. Internal view of unit
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Figure 9. Internal view of unit

Figure 10. Internal view of unit
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Figure 12. Internal view of unit
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