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IP54 Test Report

Applicant : Topvision(Shenzhen) Technology Co., LTD.

Address : Room 601, No. 213, Niucheng Road, Niucheng Village, Xili Street,
Nanshan district, Shenzhen City, China

Sample Description:

Product : Low power video doorbell
Brand Name/Trade Name : N/A
Model No. : V30, V20, V10, V50, V55, V60, V65, V70, M11, X1, X2, X3, X4, X5,

X6, X7, X8, X9, X10, X11, X12, X13, X14, X15, X16, X17, X18, X19,
X20, LB-WO01, LB-W02

Electrical Rating - N/A
Manufacturer : Topvision(Shenzhen) Technology Co., LTD.
Address : Room 601, No. 213, Niucheng Road, Niucheng Village, Xili Street,

Nanshan district, Shenzhen City, China

Date of receipt of test item : Jan. 05, 2021

Date (s) of performance of test : Jan. 05, 2021 to Jan. 07, 2021

Date of issue - Jan. 07, 2021
Service Requested : Perform the IP54 test as customer’s requirement
Method . As specified in EN 60529:1991+A1:2000+A2:2013
Conclusion : Pass
Testing by: Reviewed by:
o
Kevin Yao k@\/" Dendi Wei
Testing Engineer Project Engineer
Shenzhen HUAK Testing Technology Co., Ltd. Shenzhen HUAK Testing Technology Co., Ltd.

- The results reported in this test report shall refer only to the sample actually checked and shall not refer or be deemed to refer to
bulk from which such a sample may be said to have been obtained.
- This report shall not be reported except in full without prior authorization from Shenzhen HUAK Testing Technology Co., Ltd.
- The services are provided subject to the terms and condition of the company, which can be furnished upon request.
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1. IP5X Dust-proof Test
1.1 Test requirement
Equipment Model Serial no. Cal. Due date
Test probe Probe D (100mm) HK-066 2021-12-24
Push-pull scale NK-500 HK-010 2021-12-24
Apparatus for
Proving Protection SE-1150 HK-164 2021-12-24
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1.2 Test method

Page 3 of 7 Report No.: HK2012291235-SR

1.2.1 The product (first characteristic IP numerals 5) shall be tested at every possible point (excluding
gaskets) with a probe in accordance with test probe D of EN 61032, applied with a force 1N +10%.
1.2.2 The test is made using a dust chamber.

Dust-proof sample (first characteristic IP numeral 5) shall be tested in a dust chamber similar to which
talcum powder is maintained in suspension by an air current. The chamber shall contain 2 kg of powder
for every cubic metre of its volume. The talcum powder used shall be able to pass through a square-
meshed sieve whose nominal wire diameter is 50 um and whose nominal free distance between wires is
75 ym. It shall not have been used for more than 20 tests.

The test shall proceed as follows:

a) Enclosure where no pressure difference relative to the surrounding air is present.

b) The enclosure under test is supported in its normal operating position inside the test chamber, but is
not connected to a vacuum pump. Any drain-hole normally open shall be left open for the duration of the
test .The test shall be continued for a period of 8h.

c) The enclosure is satisfactory if no deposit of dust is observable inside the enclosure at the end of the
test.

All models are identical, only different in the model name and appearance, so the model V30 is selected
as representative model for full tests.

1.3 Test Result

Conclusion: Pass

The sample complied with the requirements of the standard.
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2. IPX4 Splash-proof Test
2.1 Test requirements
Equipment Model Serial no. Cal. Due date
IP test chamber KXT302B HK-169 2021-12-24
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2.2 Test method
The test is made using one of the two test devices described in figure 4 and in figure 5 in accordance

Page 5 of 7 Report No.: HK2012291235-SR
Figure 5

with the relevant product standard.

a) Conditions when using the test device as in figure 4 (oscillating tube):

The oscillating tube has spray holes over the whole 180” of the semicircle. The total flow rate is adjusted
as specified in table 9 and is measured with a flow meter.

The tube is caused to oscillate through an angle of almost 360°, 180° on either side of the vertical, the
time for one complete oscillation (2X 360°) being about 12 s.

The duration of the test is 10 min.

If not specified otherwise in the relevant product standard, the support for the enclosure under test is
perforated so as to avoid acting as a baffle and the enclosure is sprayed from every direction by
oscillating the tube to the limit of its travel in each direction.

b) Conditions when using the test device as in figure 5 (spray nozzle):

The counterbalanced shield is removed from the spray nozzle and the enclosure is sprayed from all
practicable directions.

The rate of water flow and the spraying time per unit area are as specified in 14.2.3.

All models are identical, only different in the model name and appearance, so the model V30 is selected
as representative model for full tests.

2.3 Test Result

Conclusion: Pass

The sample complied with the requirements of the standard.
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Product Photos
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Photo 2: Overall view (after test)
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Photo 3: Internal view (after test)
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This certificate is responsible for testing sample only.
Please refer to this corresponding test report to get testing process and data.

CERTIFICATE

ATTESTATION
DECLARATION OF CONFORMITY

Technical file of the company mentioned below has been inspected and audit has been

completed successfully

Certificate’s Holder - : Topvision(Shenzhen) Technology Co., LTD.

Room 601, No. 213, Niucheng Road, Niucheng Village, Xili Street,

Address Nanshan district, Shenzhen City, China
Manufacturer : Topvision(Shenzhen) Technology Co., LTD.

Room 601, No. 213, Niucheng Road, Niucheng Village, Xili Street,

Address Nanshan district, Shenzhen City, China

Product Name : Low power video doorbell

V30, V20, V10, V50, V55, V60, V65, V70, M11, X1, X2, X3, X4, X5, X6, X7,
Product Model (S) = : X8, X9, X10, X11, X12, X13, X14, X15, X16, X17, X18, X19, X20, LB-W01,
LB-W02

Trade Mark : N/A

Complies with the requirements of the:

Related Standard(s) : EN 60529:1991 + A1:2000 + A2:2013

Certificate Number : HK2012291235S
Report No. : HK2012291235-SR
Registration Date : Jan. 07, 2021

Certification Manager

General Remarks:

The tests were performed in normal operation mode.
The test results apply only to the particular sample tested.
We hereby declare that the appliances Complies with the related.

implementing measures and we fully understand the detail requirements.

Shenzhen HUAK Testing Technology Co., Ltd.

Add: 1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
Tel.:+86-755-2302 9901 Http:// www.cer-mark.com Postcode:518103 E-mail: service@cer-mark.com




HUAK TESTING
TEST REPORT

Report No. : HK2012291037-1RR Date : January 07, 2021 Page 1 of 24
Applicant: Topvision(Shenzhen) Technology Co., LTD.
Address: Room 601, No. 213, Niucheng Road, Niucheng Village, Xili Street,
Nanshan district, Shenzhen City, China
Manufacturer: Topvision(Shenzhen) Technology Co., LTD.
Address: Room 601, No. 213, Niucheng Road, Niucheng Village, Xili Street,

Nanshan district, Shenzhen City, China

The following sample was submitted and identified by/on behalf of the client as:

Sample Name: Low power video doorbell

Sample Model: V30
V20, V10, V50, V55, V60, V65, V70, M6, M7, M8, M9, M10, M11, M12, M13,

Series No.: M1, M1Pro, M2, M3, M3Pro, M3se, M3s, M5, M6, M6Pro, M7, M8, M9, M9Pro,
M10, M10Pro, M11, M12, M12Pro

Brand Name: NA

Sample Received Date:  December 30, 2020

Testing Period: From December 30, 2020 to January 07, 2021

Test Result(s): Please refer to the following page(s).

E e e S S L L e e e e

Summary of Test Results:

According to customer’s requirements, Split the sample and determine the Pb,

Test Requested: Cd, Hg, Cr(Vl), PBBs & PBDEs, DBP, BBP, DEHP, DIBP content of the parts.

Base upon the performed tests by submitted sample, the test results comply
Conclusion: with the limits as set by Directive (EU) 2015/863 - Amendment of EU RoHS
Directive 2011/65/EU (RoHS 2.0) Annex Il.

B L L L L e S S e e e e

Signed for and on behalf of HUAK

Approved by: “}A

Lab Manager

Remark: Only selected materials were tested as per client’s requirement.

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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TEST REPORT

Report No. : HK2012291037-1RR Date : January 07, 2021 Page 2 of 24

Test Method:

1. Sample prepared with reference to IEC 62321-2:2013
2. Sample Screening testing with reference to IEC 62321-3-1:2013
3. Wet Chemical Test Method
a. Determination of Lead ,Cadmium by ICP-OES with reference to IEC 62321-5:2013
b. Determination of Mercury by ICP-OES with reference to IEC 62321-4:2013+AMD1:2017
c. Determination of Hexavalent Chromium in colourless and coloured corrosion-protected coatings on
metals by UV-VIS method reference to IEC 62321-7-1:2015
d. Determination of Hexavalent Chromium in polymers and electronics by UV-Vis Method with
reference to IEC 62321-7-2:2017.
e. Determination of PBBs and PBDEs by GC-MS with reference to IEC 62321-6:2015

f. Determination of DBP, BBP, DEHP and DIBP by GC-MS with reference to IEC 62321-8:2017

Test Results:

Result of
Part Restricted Result of Chemical Conclusion on
No. PRgName Substances EDXREF (1) Testing (2) RoHS
(mg/kg)
Pb BL - Comply
Cd BL - Comply
Hg BL - Comply
Cr(VI) BL - Comply
1 Black plastic case © oL & Comply
PBDEs BL - Comply
DBP - N.D. Comply
BBP - N.D. Comply
DEHP - N.D. Comply
DIBP - N.D. Comply
Pb BL - Comply
Cd BL - Comply
Hg BL - Comply
Cr(VI) BL - Comply
J Black rubber PBBs BL - Comply
button PBDEs BL - Comply
DBP - N.D. Comply
BBP - N.D. Comply
DEHP - N.D. Comply
DIBP - N.D. Comply

I esu I n in this test report ret nly t
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1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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TEST REPORT

Report No. : HK2012291037-1RR Date : January 07, 2021 Page 3 of 24
Result of
Part Restricted Result of Chemical Conclusion on
No. Part Name Substances EDXRF (1) Testing (2) RoHS
(mg/kg)
Pb BL - Comply
Cd BL - Comply
Hg BL - Comply
Cr(VI) BL - Comply
3 Black plastic PBBs 8L - Comply
PBDEs BL - Comply
DBP - N.D. Comply
BBP - N.D. Comply
DEHP - N.D. Comply
DIBP --- N.D. Comply
Pb BL - Comply
Cd BL - Comply
Hg BL - Comply
Cr(VI) BL --- Comply
4 Silver metal patch RS B - NA
PBDEs --- --- NA
DBP --- --- NA
BBP --- --- NA
DEHP --- --- NA
DIBP - --- NA
Pb BL --- Comply
Cd BL --- Comply
Hg BL --- Comply
Cr(VI) BL --- Comply
5 Silver metal spring <hbs - w NA
PBDEs --- --- NA
DBP --- --- NA
BBP --- --- NA
DEHP --- --- NA
DIBP --- --- NA
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TEST REPORT

Report No. : HK2012291037-1RR Date : January 07, 2021 Page 4 of 24
Result of
Part Restricted Result of Chemical Conclusion on
No. PagpName Substances EDXRF (1) Testing (2) RoHS
(mg/kg)
Pb BL --- Comply
Cd BL - Comply
Hg BL --- Comply
Cr(VI) BL --- Comply
6 Silver metal screw Es B - NA
PBDEs --- --- NA
DBP --- --- NA
BBP --- --- NA
DEHP --- --- NA
DIBP - --- NA
Pb BL --- Comply
Cd BL --- Comply
Hg BL - Comply
Cr(V1) BL --- Comply
7 Black metal screw il B - NA
PBDEs --- --- NA
DBP --- --- NA
BBP --- --- NA
DEHP --- --- NA
DIBP --- --- NA
Pb BL - Comply
Cd BL --- Comply
Hg BL - Comply
Cr(VI) BL - Comply
PBBs BL - Comply
8 Black cloth net
PBDEs BL - Comply
DBP - - NA
BBP - - NA
DEHP - - NA
DIBP - - NA
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Report No. : HK2012291037-1RR Date : January 07, 2021 Page 5 of 24
Result of
Part Restricted Result of Chemical Conclusion
No. Pagame Substances EDXRF (1) Testing (2) on RoHS
(mg/kg)
Pb BL --- Comply
Cd BL - Comply
Hg BL - Comply
Cr(VI) IN N.D. Comply
9 Silver metal o - &) NA
PBDEs --- --- NA
DBP --- --- NA
BBP --- --- NA
DEHP --- --- NA
DIBP --- --- NA
Pb BL - Comply
Cd BL - Comply
Hg BL - Comply
Cr(VI) BL - Comply
10 Copper metal coil RhRC - ) NA
PBDEs --- - NA
DBP - - NA
BBP - - NA
DEHP - - NA
DIBP - - NA
Pb BL - Comply
Cd BL - Comply
Hg BL - Comply
Cr(VI) BL - Comply
PBBs BL - Comply
11 Black plastic
PBDEs BL - Comply
DBP - - NA
BBP - - NA
DEHP - - NA
DIBP - - NA
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TEST REPORT

Report No. : HK2012291037-1RR Date : January 07, 2021 Page 6 of 24
Result of
Part Restricted Result of Chemical Conclusion
No. Paglame Substances EDXRF (1) Testing (2) on RoHS
(mg/kg)
Pb BL - Comply
Cd BL - Comply
Hg BL - Comply
Cr(Vl) BL - Comply
12 Red wire cover g5os BL & Comply
PBDEs BL - Comply
DBP --- N.D. Comply
BBP --- N.D. Comply
DEHP --- N.D. Comply
DIBP --- N.D. Comply
Pb BL - Comply
Cd BL - Comply
Hg BL - Comply
Cr(V1) BL - Comply
13 Black wire cover i BL N Comply
PBDEs BL = Comply
DBP - N.D. Comply
BBP - N.D. Comply
DEHP - N.D. Comply
DIBP - N.D. Comply
Pb BL - Comply
Cd BL - Comply
Hg BL - Comply
Cr(VI) BL - Comply
14 Silver metal core FERs - - NA
PBDEs — ) NA
DBP — - NA
BBP — - NA
DEHP — oV NA
DIBP — - NA
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Report No. : HK2012291037-1RR Date : January 07, 2021 Page 7 of 24
Result of
Part Restricted Result of Chemical Conclusion on
No. Paglame Substances EDXRF (1) Testing (2) RoHS
(mg/kg)
Pb BL --- Comply
Cd BL - Comply
Hg BL - Comply
Cr(VI) BL - Comply
15 Silver metal pin S - © NA
PBDEs --- --- NA
DBP --- --- NA
BBP --- --- NA
DEHP --- --- NA
DIBP --- --- NA
Pb BL - Comply
Cd BL - Comply
Hg BL - Comply
Cr(VI) BL - Comply
White plastic PBBs BL - Comply
10 frame PBDEs BL - Comply
DBP - - NA
BBP - - NA
DEHP - - NA
DIBP - - NA
Pb BL - Comply
Cd BL - Comply
Hg BL - Comply
Cr(VI) BL - Comply
PBBs BL - Comply
17 camera
PBDEs BL - Comply
DBP - - NA
BBP - - NA
DEHP - - NA
DIBP - - NA
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TEST REPORT

Report No. : HK2012291037-1RR Date : January 07, 2021 Page 8 of 24
Result of
Part Restricted Result of Chemical Conclusion on
No. Paglame Substances EDXRF (1) Testing (2) RoHS
(mg/kg)
Pb BL --- Comply
Cd BL - Comply
Hg BL - Comply
Cr(VI) BL - Comply
18 LED lights i 8L Comply
PBDEs BL - Comply
DBP --- --- NA
BBP --- --- NA
DEHP --- --- NA
DIBP --- --- NA
Pb BL - Comply
Cd BL - Comply
Hg BL - Comply
Cr(VI) BL - Comply
19 Black plastic e oL Comply
PBDEs BL - Comply
DBP - - NA
BBP - - NA
DEHP - - NA
DIBP - - NA
Pb BL - Comply
Cd BL - Comply
Hg BL - Comply
Cr(VI) BL - Comply
PBBs BL - Comply
20 Copper metal
PBDEs BL - Comply
DBP - - NA
BBP - - NA
DEHP - - NA
DIBP - - NA
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Report No. : HK2012291037-1RR Date : January 07, 2021 Page 9 of 24
Result of
Part Restricted Result of Chemical Conclusion on
No. Paglame Substances EDXRF (1) Testing (2) RoHS
(mg/kg)
Pb BL --- Comply
Cd BL - Comply
Hg BL - Comply
Cr(VI) BL - Comply
1 Black plastic PBBs BL - Comply
sleeve PBDEs BL - Comply
DBP --- --- NA
BBP --- --- NA
DEHP --- --- NA
DIBP --- --- NA
Pb BL - Comply
Cd BL - Comply
Hg BL - Comply
Cr(VI) IN N.D. Comply
22 Key switch e oL Comply
PBDEs BL - Comply
DBP - - NA
BBP - - NA
DEHP - - NA
DIBP - - NA
Pb BL - Comply
Cd BL - Comply
Hg BL - Comply
Cr(VI) BL - Comply
Silver metal solder PBBs - - NA
23 joints PBDEs - - NA
DBP - - NA
BBP - - NA
DEHP - - NA
DIBP - - NA
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Result of
Part Restricted Result of Chemical Conclusion on
No. PagName Substances EDXRF (1) Testing (2) RoHS
(mg/kg)
Pb BL - Comply
Cd BL - Comply
Hg BL - Comply
Cr(V1) BL --- Comply
24 Black PCB g55s IN N.D. Comply
PBDEs IN N.D. Comply
DBP --- N.D. Comply
BBP - N.D. Comply
DEHP --- N.D. Comply
DIBP --- N.D. Comply
Pb BL - Comply
Cd BL - Comply
Hg BL - Comply
Cr(VI) BL . Comply
25 | Blue ribbon cable RS IN N.D. Comply
PBDEs IN N.D. Comply
DBP — - NA
BBP e - NA
DEHP — ™ NA
DIBP — - NA
Pb BL - Comply
Cd BL - Comply
Hg BL - Comply
Cr(V1) BL . Comply
26 Black PCB FERe IN N.D. Comply
PBDEs IN N.D. Comply
DBP - N.D. Comply
BBP - N.D. Comply
DEHP - N.D. Comply
DIBP - N.D. Comply

I esults shown in this test report ref nly to the mple tested unless otherwise stated and the sample re retained f 0c ) he ycument |
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TEST REPORT

Report No. : HK2012291037-1RR Date : January 07, 2021 Page 11 of 24
Result of
Part Restricted Result of Chemical Conclusion on
No. PagName Substances EDXRF (1) Testing (2) RoHS
(mg/kg)
Pb BL - Comply
Cd BL - Comply
Hg BL - Comply
Cr(VI) BL - Comply
o7 Transparent glass PBBs BL - Comply
sheet PBDEs BL - Comply
DBP --- --- NA
BBP --- --- NA
DEHP --- --- NA
DIBP --- --- NA
Pb BL - Comply
Cd BL - Comply
Hg BL - Comply
Cr(V1) IN N.D. Comply
28 Card slot @hs 8L » Comply
PBDEs BL - Comply
DBP --- --- NA
BBP - --- NA
DEHP --- --- NA
DIBP - --- NA
Pb BL - Comply
Cd BL --- Comply
Hg BL - Comply
Cr(VI) BL - Comply
PBBs BL - Comply
29 Black IC
PBDEs BL - Comply
DBP - - NA
BBP - - NA
DEHP - - NA
DIBP - - NA
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Result of
Part Restricted Result of Chemical Conclusion
No. Paglame Substances EDXRF (1) Testing (2) on RoHS
(mg/kg)
Pb BL --- Comply
Cd BL - Comply
Hg BL - Comply
Cr(VI) BL - Comply
30 Silver metal &> NA
PBDEs --- --- NA
DBP --- --- NA
BBP --- --- NA
DEHP --- --- NA
DIBP --- --- NA
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Remark:

(1) (a) ltis the result on total Br while test item on restricted substances is PBBs/PBDEs. It is the result on
total Cr while test item on restricted substances is Cré*.
(b)Results are obtained by EDXRF for primary screening, and further chemical testing by ICP-OES (for
Cd, Pb, Hg), UV-Vis (for Cré*) and GC/MS (for PBBs, PBDESs) is recommended to be performed, if
the concentration exceeds the below warning value according to IEC62321-3-1:2013 (unit: mg/kg)

Element Polymer Metal Composite Materials

BL<(70-30)<X<(130+30) BL<(70-30)<X<(130+30)

Cd LOD<X<(150+30) <OL
<OL <OL

Pb BL<(700-30)<X<(1300+30) | BL<(700-30)<X<(1300+30 | BL<(500-30)<X<(1500+
<OL ) <OL 30) <OL

Ho BL<(700-30)<X<(1300+30) | BL<(700-30)<X<(1300+30 | BL<(500-30)<X<(1500+
<OL ) <OL 30) <OL

Br BL<(300-30)<X -- BL<(250-30)<X

Cr BL<(700-30)<X BL<(700-30)<X BL<(500-30)<X

(c) BL = Below Limit, OL = Over Limit, IN = Inconclusive, LOD = Limit of Detection,
-- = Not Regulated, NA = Not Applicable.

(d) The XRF screening test for RoHS elements — The reading may be different to the actual
content in the sample be of non-uniformity composition.

(2) (a) 1mg/kg = 1ppm = 0.0001%, N.D.= Not Detected (<MDL), --- = Not Conducted.
(b) Unit and Method Detection Limit (MDL) in wet chemical test

Test ltems Pb Cd Hg
Units mg/kg mg/kg mg/kg
MDL 2 2 2

The MDL for single compound of PBBs & PBDEs is 5 mg/kg, MDL of Cré* for polymer & composite
sample is 2 mg/kg and MDL of DBP, BBP, DEHP and DIBP is 30mg/kg.

(c) When Cr®* for metal sample is testing according to IEC 62321-7-1:2015, the unit is ug/cm?, and the
MDL is 0,10 pg/cm?. When the Cr (V1) concentration is > the 0,13 ug/cm?, the sample is positive for
Cr(VI) and considered to contain Cr(VI); when the Cr (VI) concentration is N.D.(< the 0,10 pyg/cm?),
the sample is negative for Cr(VI) and considered a non-Cr(VI) based coating; when the Cr (VI)
concentration is 2 the 0,10 pyg/cm? and < the 0,13 pg/cm?, the result is considered to be
inconclusive - Unavoidable coating variations may influence the determination.
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(3) The maximum permissible limit is quoted from the Directive (EU) 2015/863 - Amendment of EU
RoHS Directive 2011/65/EU (RoHS 2.0) Annex II.

RoHS Restricted Substances (byl\\clvi)i(gi;rrr:tuinr: r? :;%Z'Ltgzﬂgnm\gg?al s)
Lead (Pb) 0.1%
Cadmium (Cd) 0.01%
Mercury (Hg) 0.1%
Hexavalent Chromium (Cr VI) 0.1%
Polybrominated biphenyls (PBBs) 0.1%
Polybrominated diphenylethers (PBDEs) 0.1%
Dibutyl Phthalate (DBP) 0.1%
Benzylbutyl Phthalate (BBP) 0.1%
Bis-(2-ethylhexyl) Phthalate (DEHP) 0.1%
Diisobutyl Phthalate (DIBP) 0.1%

I esults shown in this test report ref nly to the mple tested unless otherwise stated and the sample re retained for 30 d n he ycument is i
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RoHS Exemptions

Exemptions

RoHS Directive 2011/65/EU  ANNEX Il

Exemption ltems Expires Date
1, Mercury in single capped (compact) fluorescent lamps not
exceeding (per burner):
1(a), For general lighting purposes < 30 W:3.5 mg 2,5 mg shall be used per burner
after 31 December 2012

b), For general lighting purposes= 30 W and < 50W:3.5mg
c), For general lighting purposes = 50 W and < 150 W: 5 mg
d), For general lighting purposes =150 W: 15 mg

1(e), For general lighting purposes with circular or square
structural shape and tube diameter < 17 mm: 7 mg

1(f), For special purposes: 5 mg

2(a), Mercury in double-capped linear fluorescent lamps for
general lighting purposes not exceeding (per lamp):

2(a)(1), Tri-band phosphor with normal lifetime and a tube
diameter < 9 mm (e.g. T2): 4 mg

2(a)(2), Tri-band phosphor with normal lifetime and a tube
diameter 29 mmand <17 mm (e.g. T5): 3 mg

2(a)(3), Tri-band phosphor with normal lifetime and a tube
diameter >17 mmand <28 mm (e.g. T8):3.5mg

2(a)(4), Tri-band phosphor with normal lifetime and a tube Expires on 31 December 2012;

diameter > 28 mm (e.g. T12): 5 mg 3,5 mg may be used per lamp
after 31 December 2012

1(
1(
1(

2(a)(5), Tri-band phosphor with long lifetime (= 25 000 h): 5 mg
2(b), Mercury in other fluorescent lamps not exceeding (per
lamp):

2(b)(2), Non-linear halophosphate lamps (all diameters): 15 mg Expires on 13 April 2016
2(b)(3), Non-linear tri-band phosphor lamps with tube diameter > 17
mm (e.g. T9):15mg

2(b)(4), Lamps for other general lighting and special purposes (e.g.
induction lamps):15mg

3, Mercury in cold cathode fluorescent lamps and external electrode
fluorescent lamps (CCFL and EEFL) for special purposes not
exceeding (per lamp):

3(a), Short length (<500 mm):3.5mg

3(b), Medium length (> 500 mm and < 1 500 mm):5mg

3(c), Long length (> 1 500 mm):13mg

4(a), Mercury in other low pressure discharge lamps (per lamp):15mg
4(b), Mercury in High Pressure Sodium (vapour) lamps for general
lighting purposes not exceeding (per burner) in lamps with improved
colour rendering index Ra > 60:

4(b) -1, P £155 W:30mg

4(b) -1l, 155 W < P <405 W:40mg

4(b) -ll, P > 405 W:40mg

4(c), Mercury in other High Pressure Sodium (vapour) lamps for
general lighting purposes not exceeding (per burner):

4(c)-l, P =155 W:25mg

I esults sl t nly to the mple tested unle ther e stated a he sample ire ret | i ) he ycument i
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Exemptions

RoHS Directive 2011/65/EU  ANNEX III

Exemption ltems

Expires Date

c)-Il, 155 W < P £ 405 W:30mg

)-
)-lll, P > 405 W:40mg
), Mercury in High Pressure Mercury (vapour) lamps (HPMV)

Expires on 13 April 2015

), Mercury in metal halide lamps (MH)

4(f), Mercury in other discharge lamps for special purposes not
specifically mentioned in this Annex

5(a), Lead in glass of cathode ray tubes

5(b), Lead in glass of fluorescent tubes not exceeding 0,2 % by weight

6(a), Lead as an alloying element in steel for machining purposes and
in galvanized steel containing up to 0,35 % lead by weight

6(b), Lead as an alloying element in aluminium containing up to 0,4 %
lead by weight

6(c), Copper alloy containing up to 4 % lead by weight

7(a), Lead in high melting temperature type solders (i.e. lead- based
alloys containing 85 % by weight or more lead)

7(b), Lead in solders for servers, storage and storage array systems,
network infrastructure equipment for switching, signalling,
transmission, and network management for telecommunications

7(c)-1, Electrical and electronic components containing lead in a glass
or ceramic other than dielectric ceramic in capacitors, e.g.
piezoelectronic devices, or in a glass or ceramic matrix compound

7(c)-1l, Lead in dielectric ceramic in capacitors for a rated voltage of
125 V AC or 250 V DC or higher

7(c)-ll, Lead in dielectric ceramic in capacitors for a rated voltage of
less than 125 V AC or 250 V DC

Expires on 1 January 2013 and
after that date may be used in
spare parts for EEE placed on
the market before 1 January
2013

7(c)-1V, Lead in PZT based dielectric ceramic materials for capacitors
being part of integrated circuits or discrete semiconductors

Expires on 21 July 2016

8(a), Cadmium and its compounds in one shot pellet type thermal
cut-offs

Expires on 1 January 2012 and
after that date may be used in
spare parts for EEE placed on
the market before 1 January
2012

8(b), Cadmium and its compounds in electrical contacts

9, Hexavalent chromium as an anticorrosion agent of the carbon steel
cooling system in absorption refrigerators up to 0,75 % by weight in
the cooling solution

9(b), Lead in bearing shells and bushes for refrigerant-containing
compressors for heating, ventilation, air conditioning and refrigeration
(HVACR) applications

11(a), Lead used in C-press compliant pin connector systems

May be used in spare parts for
EEE placed on the market
before 24 September 2010
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Exemptions

RoHS Directive 2011/65/EU  ANNEX III

Exemption Items Expires Date
11(b), Lead used in other than C-press compliant pin connector Expires on 1 January 2013 and
systems after that date may be used in

spare parts for EEE placed on
the market before 1 January

2013
12, Lead as a coating material for the thermal conduction module May be used in spare parts for
C-ring EEE placed on the market

before 24 September 2010

13(a), Lead in white glasses used for optical applications

13(b), Cadmium and lead in filter glasses and glasses used for
reflectance standards

14, Lead in solders consisting of more than two elements for the Expires on 1 January 2011 and
connection between the pins and the package of micropro-cessors after that date may be used in
with a lead content of more than 80 % and less than 85 % by weight | spare parts for EEE placed on
the market before 1 January
2011

15, Lead in solders to complete a viable electrical connection between
semiconductor die and carrier within integrated circuit flip chip
packages

16, Lead in linear incandescent lamps with silicate coated tubes Expires on 1 September 2013

17, Lead halide as radiant agent in high intensity discharge (HID)
lamps used for professional reprography applications

18(b), Lead as activator in the fluorescent powder (1 % lead by weight
or less) of discharge lamps when used as sun tanning lamps
containing phosphors such as BSP (BaSi2Os :Pb)

21, Lead and cadmium in printing inks for the application of enamels
on glasses, such as borosilicate and soda lime glasses

23, Lead in finishes of fine pitch components other than connectors May be used in spare parts for
with a pitch of 0,65 mm and less EEE placed on the market
before 24 September 2010

24, Lead in solders for the soldering to machined through hole
discoidal and planar array ceramic multilayer capacitors

25, Lead oxide in surface conduction electron emitter displays (SED)
used in structural elements, notably in the seal frit and frit ring

29, Lead bound in crystal glass as defined in Annex | (Categories 1, 2,
3 and 4) of Council Directive 69/493/EEC (')

30, Cadmium alloys as electrical/mechanical solder joints to elec-trical
conductors located directly on the voice coil in transducers used in
high-powered loudspeakers with sound pressure levels of 100 dB (A)
and more

31, Lead in soldering materials in mercury free flat fluorescent lamps
(which e.g. are used for liquid crystal displays, design or industrial

lighting)

32, Lead oxide in seal frit used for making window assemblies for
Argon and Krypton laser tubes

33, Lead in solders for the soldering of thin copper wires of 100 um

diameter and less in power transformers
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Exemptions

RoHS Directive 2011/65/EU  ANNEX III

Exemption ltems

Expires Date

34, Lead in cermet-based trimmer potentiometer elements

37, Lead in the plating layer of high voltage diodes on the basis of a
zinc borate glass body

38, Cadmium and cadmium oxide in thick film pastes used on
aluminium bonded beryllium oxide

39, Cadmium in colour converting 1I-VI LEDs (< 10 ug Cd per mm? of
light-emitting area) for use in solid state illumination or display
systems

Expires on 1 July 2014

40, Cadmium in photoresistors for analogue optocouplers applied in
professional audio equipment

Expires on 31 December 2013

Note: 1. (') OJ L 326, 29.12.1969, p.36.

2. For the purposes of Directive 2011/65/EU, a maximum concentration value of 0,1 % by weight in
homogeneous materials for lead, mercury, hexavalent chromium, polybrominated biphenyls (PBB) and
polybrominated diphenyl ethers (PBDE) and of 0,01 % by weight in homogeneous materials for

cadmium shall be tolerated.

** Modified History **

Revision Description Issued Data Remark

Revision 1.0 Initial Test Report Release 2021/01/07 Jason Zhou
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Photo(s) of the sample(s)
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HUAK authenticate the photo on original report only

*** End of Report ***
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This certificate is responsible for testing sample only.
Please refer to this corresponding test report to get testing process and data.

CERTIFICATE

The RoHS Directive (EU)2015/863 amending Annex Il to Directive 2011/65/EU has been taken

Certificate’s Holder

Address

Manufacturer

Address

Product Name

Product Model (S)

Trade Mark

Related Directive

Certificate Number

Report No.

Registration Date

The information of the certificate can be checked through www.cer-mark.com. The CE
mark which is shown on the certificate can only be used under the conditions that the
products complete with all of the relevant Directives of EC Declaration of Conformity. The
Manufacturer should be responsible for the internal production control so that the
products complied with the essential requirements of the above mentioned Directive(s).
Certificate holder must notify all changes to the original certification laboratory of HUAK.

ATTESTATION
Certificate of Compliance

Technical file of the company mentioned below has been inspected and audit has been

completed successfully

as references for these processes.

Topvision(Shenzhen) Technology Co., LTD.

Room 601, No. 213, Niucheng Road, Niucheng Village, Xili Street,
Nanshan district, Shenzhen City, China

Topvision(Shenzhen) Technology Co., LTD.

Room 601, No. 213, Niucheng Road, Niucheng Village, Xili Street,
Nanshan district, Shenzhen City, China

Low power video doorbell

V30, V20, V10, V50, V55, V60, V65, V70, M6, M7, M8, M9, M10, M11,
M12, M13, M1, M1Pro, M2, M3, M3Pro, M3se, M3s, M5, M6, M6Pro, M7,
M8, M9, M9Pro, M10, M10Pro, M11, M12, M12Pro

N/A

Directive (EU)2015/863 amending Annex Il to Directive 2011/65/EU

HK2012291037R

HK2012291037-1RR
Jan. 07, 2021

Certification Manager

Shenzhen HUAK Testing Technology Co., Ltd.

Add: 1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
Tel.:+86-755-2302 9901 Http:// www.cer-mark.com Postcode:518103 E-mail: service@cer-mark.com




HUAK TESTING

LVD TEST REPORT

CE-LVD
TEST REPORT

Prepared for :

Topvision(Shenzhen) Technology Co., LTD.
Room 601, No. 213, Niucheng Road, Niucheng Village, Xili Street, Nanshan district, Shenzhen City,
China

Product: Low power video doorbell
Trade Name: N/A
Model Name: See Page 2
Date of Test: Dec. 30, 2020 to Jan. 07, 2021
Date of Report: Jan. 07, 2021
Report Number: HK2012294032-SR

Prepared By :
Shenzhen HUAK Testing Technology Co., Ltd.
1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an
District, Shenzhen, Guangdong, China
TEL: +86-755-2302 9901 FAX: +86-755-2302 9901

E-mail: service@cer-mark.com http://www.cer-mark.com

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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TEST REPORT
IEC 62368-1

Audiolvideo, information and communication technology equipment
Part 1: Safety requirements

Report Number .........cccoevirviirnnn. ;. HK2012294032-SR

Date of issue.......c..ccccoeveveevnceeeenns. - 2021-01-07

Total number of pages ..........ccc...... : 63

Applicant’s name.......ccccceevvieccnnnees :  Topvision(Shenzhen) Technology Co., LTD.

Address ......ccccccceeeiiiiiiicieeeeeeeet.. Room 601, No. 213, Niucheng Road, Niucheng Village, Xili Street,

Nanshan district, Shenzhen City, China

Test specification:

Standard.........cccceviiiiiiiieiiieeeeee s EN62368-1:2014 + A11:2017
Test procedure ........cccceeeeeeeeinnnnnee. . CE-LVD

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

Test Report Form No......................  |EC62368 1B

Test Report Form(s) Originator......: UL(US)

Master TRF........ccoceeiviiieciiieeee s 2014-03

Copyright © 2014 Worldwide System for Conformity Testing and Certification of Electrotechnical
Equipment and Components (IECEE), Geneva, Switzerland. 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.

Test Item description ............ccc . | Low power video doorbell

Trade Mark ......ccccoevviiiicniiiniicvceeeseee. |[NFA

Manufacturer..........cocoeoiiiiii : | Same as applicant

Model/Type reference ........cccecvvcveeeeneeet V30, V20, V10, V50, V55, VB0, V65, V70, M6, M7, M8, M9,

M10, M11, M12,M13, M1, M1Pro, M2, M3, M3Pro, M3se, M3s,
M5, M6, M6Pro, M7, M8, M9, M9Pro, M10, M10Pro, M11, M12,
M12Pro

Ratings .....c.cococevevviiiiiviee v | Input: 1.5VDC, 0.025A or 5VDC, 0.025A

IEC62368_1B

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
D . TS
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Testing procedure and testing location:
X | Testing Laboratory: Shenzhen HUAK Testing Technology Co., Ltd.
Testing location/ address...........cccccceveeennnee. : | 1-2/F., Building B2, Junfeng Zhongcheng Zhizao

Innovation Park, Heping, Fuhai Street, Bao'an District,
Shenzhen, Guangdong, China

[ ] |Associated Testing Laboratory:

Testing location/ address...........cccccceerrnnee. :

Tested by (name + signature).........ccccceveuuees :
Jason Cheng

Approved by (name + signature) ................ :
PP v J ) Dendi Wei

[ ] |Testing procedure: TMP/CTF Stage 1:

Testing location/ address...........ccccccvrernnnen :

Tested by (name + signature).........ccccevueeees :

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

[ ] |Testing procedure: WMT/CTF Stage 2:

Testing location/ address..........cccccccverennnne. :

Tested by (name + signature).........ccccceeueen ”

Witnessed by (name + signature)................ :

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

[] |Testing procedure:
SMT/CTF Stage 3 or 4:

Testing location/ address.........ccc.ccccceerrnnneen. :

Tested by (name + signature).........cccceeviunees :

Witnessed by (name + signature)................ :

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

Supervised by (name + signature).............. :

IEC62368_1B

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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List of Attachments (including a total number of pages in each attachment):
-Appendix 1: For requirements of European group differences. (9 pages)

-Appendix 2: Photo attachments. (5 pages)

Summary of testing:

Tests performed (name of test and test Testing location:
clause): Shenzhen HUAK Testing Technology Co., Ltd.
All clauses.

1-2/F., Building B2, Junfeng Zhongcheng Zhizao
Innovation Park, Heping, Fuhai Street, Bao'an District,
Shenzhen, Guangdong, China

Summary of compliance with National Differences:
European group differences.

X] The product fulfils the requirements of EN 62368-1:2014+A11:2017

IEC62368_1B

test report ref nly to the mplé tested unless otherwise stated a the sample re ret | f 30 days o he ycument is i

nt be reproducec pt in full with our prior written permission. The mc letails and t t ticity of the r rt will confirmed at htt
HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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Copy of marking plate:
The artwork below may be only a draft.

Low power video doorbell
Model: V30
Input: 1.5VDC, 0.025A or 5VDC, 0.025A

2CE

Topvision(Shenzhen) Technology Co., LTD.

Room 601, No. 213, Niucheng Road, Niucheng Village, Xili Street,
Nanshan district, Shenzhen City, China

IEC62368_1B

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 30 days only. The document is issued by
this document cannont be reproduced except in full with our prior written permission. The more details and the authenticity of the report will be confirmed at http://www.cer-mark.com

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
YT
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TEST ITEM PARTICULARS:

Classification of USE DY .........ccccviiiiiiiiiieeee :

X] Ordinary person

[] Instructed person

[] Skilled person

[] Children likely to be present

Supply CoNNECHON............oveeeeeeeeeeeeceeeeeeeeeee e : |L] AC Mains [] DC Mains
X] External Circuit - not Mains connected
-XIES1 [JES2 [ ]ES3
Supply % TOIEranCe ..........cceeveveeeeceeeeeeeeeeeeeeeeeene | +10%/-10%

[] +20%/-15%
]+ %l - %
X None

Supply Connection — TYPE ..ccceieiiieiiieie e :

[] pluggable equipment type A -
[ ] non-detachable supply cord
[] appliance coupler
[ direct plug-in
] mating connector

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

[] permanent connection
[] mating connector [X] other:

Considered current rating of protective device as part
of building or equipment installation.........................:

A
Installation location: [] building; [ ] equipment

Equipment mobility ..o

[ ] movable [] hand-held [] transportable

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

Over voltage category (OVC) .......cocceveveeveueeeeeeenas []ovCl LJovcl LJovc
[]ovC IV X other:

Class of equipment ..........c..cccccovevcveceeniceensceeieeenent | L] Class | []Class Il X Class llI

Access 10Cation ...........cccccceceveveeeieieieeiesieeeeeenennn .| ] restricted access location  [X] N/A

Pollution degree (PD) ........cccoeveveeeieeeeeee e L1PD1 X PD 2 [1PD3

Manufacturer’s specified maxium operating ambient: | 25°C

IP proteCtion Class ..........cccoeveeeeeeeeereeeeeeeeeeeeni Xipxo P

Power SyStems .........ccccoeeveeveeveeeeececeieeeeeeneeees. |[DITN ] TT LIIT-_ Vi

Altitude during operation (M) .........ccccoevveeeeeeeeeennnn X]2000morless [ 1] ~ m

Altitude of test laboratory (M) ..........cccooeevveeeeieeennnn X]2000morless [ 1]~ m

Mass of equIPMENt (KG) «...cvoveveeeeeieeeeeeeeeeeeee e X1 0.1kg

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)

IEC62368_1B
HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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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.
The related applicable OSM decisions have been considered and the quirements found fulfilled

Determination of the test result includes consideration of measurement uncertainty from the test equipment
and methods.

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 ... :

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

Name and address of factory (ies).........cceorearrinrnns : | Same as Manufacturer

GENERAL PRODUCT INFORMATION:

Product Description —
The products are Low power video doorbell to be indoor use, electronic components mounted on PCB,
external enclosure is plastic material of min. V-1 grade.

The product only suitable connected to the battery which has been certified.

Maximum recommended ambient (Tmra): 25°C

Model Differences —

All models are identical, only different in the model name and appearance, so the model V30 is selected as
representative model for full tests.

Additional application considerations — (Considerations used to test a component or sub-assembly) —
N/A

IEC62368_1B

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
D . TS
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ENERGY SOURCE IDENTIFICATION AND CLASSIFICATION TABLE:

worse case classification e.g. PS3, ES3.

(Note 1: Identify the following six (6) energy source forms based on the origin of the energy.)
(Note 2: The identified classification e.g., ES2, TS1, should be with respect to its ability to cause pain or injury
on the body or its ability to ignite a combustible material. Any energy source can be declared Class 3 as a

Electrically-caused injury (Clause 5):

(Note: Identify type of source, list sub-assembly or circuit designation and corresponding energy source

classification)
Example: +5V dc input ES1
Source of electrical energy Corresponding classification (ES)

All circuit

ES1

Electrically-caused fire (Clause 6):

Example: Battery pack (maximum 85 watts):

(Note: List sub-assembly or circuit designation and corresponding energy source classification)

PS2

Source of power or PIS

Corresponding classification (PS)

All circuit

PS1

part of the component evaluation.)
Example: Liquid in filled component

Injury caused by hazardous substances (Clause 7)
(Note: Specify hazardous chemicals, whether produces ozone or other chemical construction not addressed as

Glycol

Source of hazardous substances

Corresponding chemical

N/A

N/A

Mechanically-caused injury (Clause 8)

Example: Wall mount unit

(Note: List moving part(s), fan, special installations, etc. & corresponding MS classification based on Table 35.)

MS2

Source of kinetic/mechanical energy

Corresponding classification (MS)

All circuit

MS1

Thermal burn injury (Clause 9)

(Note: Identify the surface or support, and corresponding energy source classification based on type of part,
location, operating temperature and contact time in Table 38.)
Example: Hand-held scanner — thermoplastic enclosure TS1

Source of thermal energy

Corresponding classification (TS)

All circuit

TS1

Radiation (Clause 10)

Example: DVD - Class 1 Laser Product

(Note: List the types of radiation present in the product and the corresponding energy source classification.)

RS1

Type of radiation

Corresponding classification (RS)

N/A

N/A

ENERGY SOURCE DIAGRAM

Indicate which energy sources are included in the energy source diagram. Insert diagram below

XIes [X Ps

XImMms X TS CIRS

IEC62368_1B

HUAK Testing Lab TEL : +86-755 2302 9901

FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
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OVERVIEW OF EMPLOYED SAFEGUARDS

Clause Possible Hazard
5.1 Electrically-caused injury
Body Part Energy Source Safeguards
(e.g. Ordinary) (ES3: Primary Filter circuit) Basic Supplementary | Reinforced
(Enclosure)
Ordinary ES1: All circuits inside the N/A N/A N/A
equipment.
6.1 Electrically-caused fire
Material part Energy Source Safeguards
(e.g. Wireless Keyboard enclosure) | (PS2: 100 Watt circuit) Basic e ——— T
All combustible materials within PS1: All circuits inside the | No | Suitable N/A
equipment fire enclosure equipment. excessive | Material
temperatu
re
71 Injury caused by hazardous substances
Body Part Energy Source Safeguards
(e.g., skilled) (hazardous material) Basic Sl | s
N/A N/A N/A N/A N/A
8.1 Mechanically-caused injury
Body Part Energy Source Safeguards
(e.g. Ordinary) (MS3:High Pressure Basic Supplementary| | Reinforced
Lamp)
(Enclosure)
Ordinary MS1: no sharp edges and N/A N/A N/A
corners
Ordinary MS1: equipment mass < N/A N/A N/A
7kg
9.1 Thermal Burn
Body Part Energy Source Safeguards
(£, QrelmEr) (TS2) Basic Supplementary | Reinforced
Ordinary TS1: Accessible surfaces N/A N/A N/A
N/A N/A N/A N/A N/A
10.1 Radiation
Body Part Energy Source Safeguards
(e.g., Ordinary) (Output from audio port) Basic Supplementary | Reinforced
N/A N/A N/A N/A N/A

Supplementary Information:

(1) See attached energy source diagram for additional details.
(2) “N” = Normal Condition; “A” — Abnormal Condition; “S” Single Fault

IEC62368_1B

HUAK Testing Lab TEL : +86-755 2302 9901

FAX :

+86-755 2302 9901

E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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IEC 62368-1
Clause Requirement + Test Result - Remark Verdict
4 GENERAL REQUIREMENTS P
4.1.1 Acceptance of materials, components and Components which are certified to
subassemblies IEC and/or national standards are
used correctly within their ratings.
Components not covered by IEC
standards are tested under the
conditions present in the
equipment.
4.1.2 Use of components See table 4.1.2 P
4.1.3 Equipment design and construction No accessible part which could
cause injury
4.1.15 Markings and instructions.............cccceevviiieeens . | (See Annex F) P
444 Safeguard robustness See below N/A
4442 Steady force tests......ccccovviiiiiiiiiii . | (See Annex T .4, T.5) N/A
4443 Drop testS ..ooooviieeeciiiee e ;| (See Annex T.7) N/A
4444 Impact testS .....coovviiieii . | (See Annex T.6) N/A
4445 Internal accessible safeguard enclosure and No internal enclosure. N/A
barrier tests. ... :
4446 Glass Impact tests........cccceeveiiciiiiiieeee e ;| No such glass used. N/A
4447 Thermoplastic material tests ...........ccccceeeeiinne ;| (See Annex T.8) N/A
44438 Air comprising a safeguard...............cccccveeeeeenn. ;| (See Annex T) N/A
4449 Accessibility and safeguard effectiveness After test, all safeguard remains N/A
effective, No damaged
4.5 Explosion No requirements P
4.6 Fixing of conductors N/A
4.6.1 Fix conductors not to defeat a safeguard All conductive parts are fixed on N/A
PCB by at least two soldering
points;
46.2 10 N force test applied tO .......ccovciieiiiiiiieee : N/A
4.7 Equipment for direct insertion into mains socket - N/A
outlets
4.7.2 Mains plug part complies with the relevant N/A
standard........cci s
4.7.3 Torque (NM) .o : N/A
4.8 Products containing coin/button cell batteries No lithium coin/button cell battery N/A
48.2 Instructional safeguard N/A
483 Battery Compartment Construction N/A
Means to reduce the possibility of children —
removing the battery...........cccooiiie :
IEC62368_1B

HUAK Testing Lab TEL: +86-755 2302 9901 FAX :
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IEC 62368-1
Clause Requirement + Test Result - Remark Verdict
48.4 Battery Compartment Mechanical Tests............ . | (See Table 4.8.4) N/A
4.8.5 Battery Accessibility N/A
4.9 Likelihood of fire or shock due to entry of (See Annex P) N/A
conductive object...........cccoviviiiiiiieieeeee :
5 ELECTRICALLY-CAUSED INJURY P
5.2.1 Electrical energy source classifications............... : | (See appended table 5.2) P
5.2.2 ES1, ES2 and ES3 limits ES1 P
5222 Steady-state voltage and current...............c.c....... . |5VvDC P
5223 Capacitance lImits ... : N/A
5224 Single pulse lIMits ..o : | No such single pulses with the EUT N/A
5225 Limits for repetitive pulses ........ccccocoeeioeeiieenenn. : | No such repetitive pulses with the N/A
EUT
5226 RiNgiNg SIgNAIS ......cccoviiiiiiiiii e :|No such ringing signals with the N/A
EUT
5227 Audio SIgNals .......cooeiiii : | No such audio signals with the EUT N/A
53 Protection against electrical energy sources P
5.3.1 General Requirements for accessible parts to See below. P
ordinary, instructed and skilled persons
5.3.21 Accessibility to electrical energy sources and Only ES1 could be accessible to =
safeguards ordinary person.
53.2.2 Contact requirements P
a) Test with test probe from Annex V.................. : | The probe could not insert into the
equipment as there is no P
ventilation on the product.
b) Electric strength test potential (V) ................... : | The probe could not insert into the
equipment as there is no N/A
ventilation on the product.
C) AIr gap (MM) oo : | The probe could not insert into the
equipment as there is no N/A
ventilation on the product.
5324 Terminals for connecting stripped wire No such terminals intended to be N/A
used by ordinary person.
54 Insulation materials and requirements P
541.2 Properties of insulating material The choice and application have
taken into account as specified in
this Clause 5 and Annex T except
: P
natural rubber, hygroscopic
materials or asbestos are not used
as insulation.
54.1.3 Humidity conditioning ...........cccceooviiiiiieeeeeen, . | (See sub-clause 5.4.8) N/A
IEC62368_1B
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IEC 62368-1
Clause Requirement + Test Result - Remark Verdict
5414 Maximum operating temperature for insulating (See appended table 5.4.1.4) N/A
MALENIAlS ....coviiiieiieeeee e :
54.1.5 Pollution degree ... . | Pollution degree 2 —
54.15.2 Test fo_r pollution degree 1 environment and for an Pollution degree 2 N/A
insulating compound
54153 Thermal cycling Pollution degree 2 N/A
54.1.6 Insulation in transformers with varying dimensions N/A
5417 Insulation in circuits generating starting pulses N/A
54.1.8 Determination of working voltage N/A
5419 Insulating surfaces Considered. N/A
5.4.1.10 Thermoplastic parts on which conductive metallic | See below N/A
parts are directly mounted
5.4.1.10.2 | Vicat softening temperature...........c...ccceecerenenns ;| (See appended table 5.4.1.10.2) N/A
5.4.1.10.3 |Ball PresSsure ........cccccoceeveeeiieeiiieeeceeeeeeeenee e ;| (See appended table 5.4.1.10.3) N/A
54.2 Clearances N/A
54.2.2 Determining clearance using peak working voltage |(See appended table 5.4.2.2) N/A
54.2.3 Determining clearance using required W|thstand (See appended table 5.4.2.3) N/A
VOIAQGE ..o :
a) a.c. mains transient voltage ..........c.ccooeeceennenne. : —
b) d.c. mains transient voltage ...............cccccc.c... : —
c) external circuit transient voltage....................... : —
d) transient voltage determined by measurement L
5424 Deter_mining the adequacy of a clearance using an |(See appended table 5.4.2.4) N/A
electric strength test
5425 Multiplication factors for clearances and test N/A
100 ] 1 =T [ R :
54.3 Creepage distances..........cccceevveecceeeceeeciee e ;| (See appended table 5.4.3) N/A
5.4.3.1 General N/A
54.3.3 Material GroUp ......ccceeeiieeiiie e o | b —
54.4 Solid insulation N/A
5442 Minimum distance through insulation ................. . | (See appended table 5.4.4.2) N/A
5443 Insulation compound forming solid insulation N/A
5444 Solid insulation in semiconductor devices N/A
5445 Cemented joints N/A
54.4.6 Thin sheet material N/A
5.4.4.6.1 General requirements N/A
IEC62368_1B
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IEC 62368-1
Clause Requirement + Test Result - Remark Verdict
54.46.2 Separable thin sheet material N/A
Number of layers (PCS) ....ccvvevvveviiinece e : N/A
5446.3 Non-separable thin sheet material N/A
54464 Standard test procedure for non-separable thln (See appended Table 5.4.9) N/A
sheet material...........ccccooiviiiiii :
54.46.5 Mandrel test N/A
5447 Solid insulation in wound components N/A
5449 Solid insulation at frequencies >30 kHz ............ : N/A
54.5 Antenna terminal insulation N/A
54.5.1 General N/A
5452 Voltage surge test N/A
Insulation resistance (MQ)..........ccoceeevviiveennnen. : —
5.4.6 Insulation of internal wire as part of (See appended table 5.4.4.2) N/A
supplementary safeguard.............cccceeeiiiiinnnne :
54.7 Tests for semiconductor components and for
cemented joints N/A
54.8 Humidity conditioning N/A
Relative humidity (%)......ccceeiiiiiiiiiiieeeiieeeee : —
Temperature (°C) ...ccccovvvvieeeeeeeee e : —
Duration (D) ....oooeeeieiee e Y —
549 Electric strength test.........cccooiiiii . |(See appended table 5.4.9) N/A
54.9.1 Test procedure for a solid insulation type test N/A
549.2 Test procedure for routine tests N/A
5.4.10 Protection_ agginst transient voltages between N/A
external circuit
5.4.101 Parts and circuits separated from external circuits | (See appended table 5.4.9) N/A
5.4.10.2 Test methods N/A
54.10.2.1 |General N/A
5.4.10.2.2 |Impulsetest........ccccoviiiieiiiiiiiiiieee e . |(See appended table 5.4.9) N/A
5.4.10.2.3 |Steady-statetest..........ccocvrviiiiiiiiiiciiiiee e . |(See appended table 5.4.9) N/A
5.4.11 Insulation between external circuits and earthed (See appended table 5.4.9) N/A
CIFCUILIY e :
54111 Exceptions to separation between external N/A
circuits and earth
54.11.2 Requirements N/A
Rated operating voltage Uqgy (V)....oooovviiiiiieiint —
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Nominal voltage Ugeak (V)...oooveiiiiiiiiieiiciien —
Max increase due to variation Ugp .......cccoceeeeenee : —
Max increase due to ageing AUgg evvveeviveeennis —
Uop= Upeak ¥ AUgp+ AUgq oo, : —
5.5 Components as safeguards
5.5.1 General N/A
5.5.2 Capacitors and RC units N/A
5.5.21 General requirement N/A
55.2.2 S.afeguardg against capacitor discharge after (See appended table 5.5.2.2) N/A
disconnection of a connector.............c.cccooeeee. :
5.5.3 Transformers (See Annex G.5.3) N/A
554 Optocouplers (See sub-clause 5.4 or Annex G.12) N/A
5.5.5 Relays (See Annex G.2) N/A
5.5.6 Resistors (See Annex G.10) N/A
5.5.7 SPD’s (See Annex G.8) N/A
5.5.7.1 Use of an SPD connected to reliable earthing N/A
5.5.7.2 Use of an SPD between mains and protective N/A
earth
5.5.8 Insulation between the mains and external CIr‘CUIt (See Annex G.10.3) N/A
consisting of a coaxial cable................cccooone \
5.6 Protective conductor N/A
5.6.2 Requirement for protective conductors N/A
5.6.2.1 General requirements N/A
5.6.2.2 Colour of insulation N/A
5.6.3 Requirement for protective earthing conductors N/A
Protective earthing conductor size (mm?) ............: —
5.6.4 Requirement for protective bonding conductors N/A
5.6.4.1 Protective bonding conductors N/A
Protective bonding conductor size (mm?). ............: —
Protective current rating (A) ....cooeeviiiiiiiiiieees $ —
5.6.4.3 Current limiting and overcurrent protective N/A
devices
5.6.5 Terminals for protective conductors N/A
5.6.5.1 Requirement N/A
Conductor size (mmz), nominal thread diameter N/A
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5.6.5.2 Corrosion N/A
5.6.6 Resistance of the protective system N/A
5.6.6.1 Requirements N/A
5.6.6.2 Test Method Resistance (Q)...........c..ccccueenennel | (Se€ appended table 5.6.6.2) N/A
5.6.7 Reliable earthing N/A
57 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 ............ccccceee N/A
57.2.2 Measurement of prospective touch voltage N/A
5.7.3 Equipment set-up, supply connections and earth N/A

connections

System of interconnected equipment (separate
connections/single connection) ..........c...cccceeenil

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

574 Earthed conductive accessible parts.................... |(See appended Table 5.7.4) N/A

5.7.5 Protective conductor current N/A

Supply Voltage (V)....cocciiiiiieeeeeeeee el —

Measured current (MA).......ccoooviieriiiiie e —

Instructional Safeguard................cccccceevevveeennnnen. | (See F.4 and F.5) N/A
5.7.6 Prospective _touc_:h voltage and touch current due N/A
to external circuits
5.7.6.1 Touch current from coaxial cables N/A
5.7.6.2 Prospective touch voltage and touch current from N/A

external circuits

577 Summation of touch currents from external

o N/A

circuits

a) Equipment with earthed external circuits N/A

Measured current (MA)........cccccviiieeeeeeeieiiiieeeed

b) Equipment whose external circuits are not N/A

referenced to earth. Measured current (mA).......:
6 ELECTRICALLY- CAUSED FIRE P
6.2 Classification of power sources (PS) and potential ignition sources (PIS) P
6.2.2 Power source circuit classifications P
6.2.2.1 General P
6.2.2.2 Power measurement for worst-case load fault...: | (See appended table 6.2.2) P
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6.2.2.3 fO\llrer measurement for worst-case power source |(See appended table 6.2.2) =
=T :
6.2.2.4 PSRN @B e . | (See appended table 6.2.2) P
6.2.2.5 P S s . | (See appended table 6.2.2) N/A
6.2.2.6 P S s . | (See appended table 6.2.2) N/A
6.2.3 Classification of potential ignition sources N/A
6.2.3.1 Arcing PIS ..o . | (See appended table 6.2.3.1) N/A
6.2.3.2 Resistive PIS ..o . | (See appended table 6.2.3.2) N/A
6.3 Safeguards against fire under normal operating and abnormal operating conditions N/A
6.3.1 (a) No ignition and attainable temperature value less | (See appended table 5.4.1.5,
than 90 % defined by ISO 871 or less than 300 °C 6.3.2,9.0, B.2.6) N/A
for unknown materials ..........ccccoceieeiiiiiniene. :
6.3.1 (b) Combustible materials outside fire enclosure No such materials used. N/A
6.4 Safeguards against fire under single fault conditions P
6.4.1 Safeguard Method Approved fire enclosure used P
6.4.2 Reduction _of thg Iikeliho_od Qf ignition under single =
fault conditions in PS1 circuits
6.4.3 Reduction_ gf thg likelihood of ignit_ion 'under single N/A
fault conditions in PS2 and PS3 circuits
6.4.3.1 General N/A
6.4.3.2 Supplementary Safeguards By equipped plastic fire enclosure. N/A
Special conditions if conductors on printed boards | No such case happened. N/A
are opened or peeled
6.4.3.3 Single Fault Conditions...........ccccoeeeiieieeneeneene . | (See appended table 6.4.3) N/A
Special conditions for temperature limited by fuse N/A
6.4.4 Control of fire spread in PS1 circuits P
6.4.5 Control of fire spread in PS2 circuits N/A
6.4.5.2 Supplementary safeguards ...........ccccoccoeeeninne. . | (See appended tables 4.1.2 and N/A
Annex G)
6.4.6 Control of fire spread in PS3 circuit N/A
6.4.7 Separation of combustible materials from a PIS N/A
6.4.7.1 General........cceeiiiiiiii : | (See tables 6.2.3.1 and 6.2.3.2) N/A
6.4.7.2 Separation by distance N/A
6.4.7.3 Separation by a fire barrier N/A
6.4.8 Fire enclosures and fire barriers N/A
6.4.8.1 Fire enclosure and fire barrier material properties N/A
6.4.8.2.1 Requirements for a fire barrier N/A
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6.4.8.2.2 Requirements for a fire enclosure N/A
6.4.8.3 Constructional requirements for a fire enclosure
X . N/A
and a fire barrier
6.4.8.3.1 Fire enclosure and fire barrier openings No requirements N/A
6.4.8.3.2 Fire barrier dimensions N/A
6.4.8.3.3 Top Openings in Fire Enclosure: dimensions N/A
(MM e :
Needle Flame test N/A
6.4.8.3.4 Bottom Openings in Fire Enclosure, condition met
X : Y N/A
a), b) and/or ¢) dimensions (MmM) ..........cccceeeueennne. :
Flammability tests for the bottom of a fire N/A
ENCIOSUME .o :
6.4.8.3.5 Integrity of the fire enclosure, condition met: a) N/A
D) OF €) e :
6.4.8.4 Separation of PIS from fire enclosure and fire V-0 plastic enclosure used and no
barrier distance (mm) or flammability rating.........: | distance between PIS and N/A
enclosure
6.5 Internal and external wiring N/A
6.5.1 Requirements N/A
6.5.2 Cross-sectional area (MmM?) ........cocccovovvrreerenn —
6.5.3 Requirements for interconnection to building (See Annex Q.) N/A
1T o SRR :
6.6 Safeguards against fire due to connection to
o 4 N/A
additional equipment
External port limited to PS2 or complies with
N/A
Clause Q.1
7 INJURY CAUSED BY HAZARDOUS SUBSTANCES N/A
7.2 Reduction of exposure to hazardous substances | No hazardous chemicals within N/A
the equipment.
7.3 Ozone exposure N/A
7.4 Use of personal safeguards (PPE) N/A
Personal safeguards and instructions ............... : —
7.5 Use of instructional safeguards and instructions N/A
Instructional safeguard (ISO 7010) ........cccecueeee: —
7.6 Batteries ........ooovviiiiiii . | (See Annex M) N/A
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8 MECHANICALLY-CAUSED INJURY
8.1 General See the following details.
8.2 Mechanical energy source classifications Sharp edges and corners, classified
as MS1 Equipment maximum mass
<7 kg, classified as MS1
8.3 Safeguards against mechanical energy sources N/A
8.4 Safeguards against parts with sharp edges and Accessible edges and corners of P
corners the equipment are rounded and are
classified as MS1.
8.4.1 Safeguards N/A
8.5 Safeguards against moving parts No moving parts within the N/A
equipment.
8.5.1 MS2 or MS3 part required to be accessible for the N/A
function of the equipment
8.5.2 Instructional Safeguard.............ccccoeeveeviieeieeennee. : —
8.5.4 Spec;ial categories of equipment comprising N/A
moving parts
8.5.4.1 Large data storage equipment N/A
8.5.4.2 Equipment having electromechanical device for N/A
destruction of media
8.54.21 Safeguards and Safety Interlocks .......................... | (See Annex F.4 and Annex K) N/A
8.54.2.2 Instructional safeguards against moving parts N/A
Instructional Safeguard...........ccoccoviiiiiininnnnnd —
8.54.23 Disconnection from the supply N/A
8.54.24 Probe type and force (N) ......ccccooviiiininenicnnedd N/A
8.5.5 High Pressure Lamps N/A
8.5.5.1 Energy Source Classification N/A
8.552 High Pressure Lamp Explosion Test..................... . | (See appended table 8.5.5.2) N/A
8.6 Stability N/A
8.6.1 Product classification N/A
Instructional Safeguard............cccevciviiiieciiecnnnld —
8.6.2 Static stability N/A
8.6.2.2 Static stability test N/A
Applied FOrCe ... : —
8.6.2.3 Downward Force Test N/A
8.6.3 Relocation stability test N/A
Unit configuration during 10° tilt ..., : —
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8.6.4 Glass slide test N/A
8.6.5 Horizontal force test (Applied Force)...................... : N/A
Position of feet or movable parts............cccccoeeneee : —
8.7 Equipment mounted to wall or ceiling N/A
8.71 Mount!ng Means (Length of screws (mm) and N/A
mounting sSUrface) ........cccceverenineeecie e :
8.7.2 Direction and applied force...........ccccvovnvniinennen. : N/A
8.8 Handles strength N/A
8.8.1 Classification N/A
8.8.2 Applied FOrce ...t : N/A
8.9 Wheels or casters attachment requirements N/A
8.9.1 Classification N/A
8.9.2 Applied fOrce ... : —
8.10 Carts, stands and similar carriers N/A
8.10.1 General N/A
8.10.2 Marking and instructions N/A
Instructional Safeguard...........cccccoviiiiiinieeneen, : —
8.10.3 Cart, stand or carrier loading test and compliance N/A
AppPlied fOrCe ......ocoveeeieee e : —
8.104 Cart, stand or carrier impact test N/A
8.10.5 Mechanical stability N/A
Applied horizontal force (N) .......ccccoovevceeiiieecinenne, : —
8.10.6 Thermoplastic temperature stability (°C)................ : N/A
8.1 Mounting means for rack mounted equipment N/A
8.11.1 General N/A
8.11.2 Product Classification N/A
8.11.3 Mechanical strength test, variable N ....................: N/A
8.11.4 Mechanical strength test 250N, including end stops N/A
8.12 Telescoping or rod antennas..........c.ccccceeveeveennenne (See Annex T) N/A
Button/Ball diameter (mm).......cccovveeniennnncnn —
9 THERMAL BURN INJURY
9.2 Thermal energy source classifications
9.3 Safeguard against thermal energy sources
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9.4 Requirements for safeguards P
9.4.1 Equipment safeguard N/A
94.2 Instructional safeguard ............ccccccevivniiniininnn N/A
10 RADIATION N/A
10.2 Radiation energy source classification N/A
10.2.1 General classification N/A
10.3 Protection against laser radiation N/A
Laser radiation that exists equipment: —
Normal, abnormal, single-fault ...............c.c......... . | (See attached laser test report) N/A
Instructional safeguard ...........cccccceeiiiieeeeiinnenn. : —
TOON e : —
10.4 Protection against visible, infrared, and UV N/A
radiation
10.41 General N/A
10.4.1.a) RS3 for Ordinary and instructed persons............ : N/A
10.4.1.b) RS3 accessible to a skilled person...................... : N/A
Personal safeguard (PPE) instructional —
safeguard.........cccoiiiiii :
10.4.1.c) Equipment visible, IR, UV does not exceed RS1.: N/A
10.4.1.d) Normal, abnormal, single-fault conditions ......... . | (See appended table B.3 & B.4) N/A
10.4.1.e) Enclosure material employed as safeguard is N/A
Lo o= Lo [ UL SRRSO :
10.4.1.1) UV attenuation..........cccoocieiiiiiiine e : N/A
10.4.1.9) Materials resistant to degradation UV ................. : N/A
10.4.1.h) Enclosure containment of optical radiation.......... : N/A
10.4.1.i) Exempt Group under normal operating N/A
CONAILIONS ...oviiiiiiiiee e :
10.4.2 Instructional safeguard ...........cccccceeiiiiiieeiinnenn. : N/A
10.5 Protection against x-radiation N/A
10.5.1 X- radiation energy source that exists equipment: | (See appended table B.3 & B.4) N/A
Normal, abnormal, single fault conditions N/A
Equipment safeguards............ccccceeviiiiiinicieneee : N/A
Instructional safeguard for skilled person............ ! N/A
10.5.3 Most unfavourable supply voltage to give —
maximum radiation ............cccoveveeeeiniiieeeneeee
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Abnormal and single-fault condition ................... . | (See appended table B.3 & B.4) N/A
Maximum radiation (PA/KG).....ccceerrurreeriiireeenne. g N/A
10.6 Protection against acoustic energy sources N/A
10.6.1 General N/A
10.6.2 Classification N/A
Acoustic output, dB(A)......cocvviiriiiiiieeiiee e, : N/A
Output voltage, unweighted rrm.s....................... : N/A
10.6.4 Protection of persons N/A
Instructional safeguards .............cccocveeriiieeeennne. : N/A
Equipment safeguard prevent ordinary person to —
RS2 :
Means to actively inform user of increase sound —
PrESSUIE ....eueieieteeteestee sttt e ebeenaees :
Equipment safeguard prevent ordinary person to —
RS2 :
10.6.5 Requirements for listening devices (headphones, N/A
earphones, etc.)
10.6.5.1 .Corc’:ed passive listening devices with analog N/A
inpu

Input voltage with 94 dB(A) Lae,acoustic —
Pressure OUtPUL...........eeevviiiiiiiiieiece e :

10.6.5.2 Corded listening devices with digital input N/A
Maximum dB(A).......cooriiiieiiiee e : —
10.6.5.3 Cordless listening device N/A

Maximum dB(A)......coooiiieeeiiiee e y —

B NORMAL OPERATING CONDITION TESTS, ABNORMAL OPERATING P
CONDITION TESTS AND SINGLE FAULT CONDITION TESTS
B.2 Normal Operating Conditions
B.2.1 General requirements..........cccccevieeeiiiieee e, . | (See Test Item Particulars and P
appended test tables)
Audio Amplifiers and equipment with audio N/A
amplifiers ... :
B.2.3 Supply voltage and tolerances N/A
B.2.5 INpUt tesSt ... . | (See appended table B.2.5) P
B.3 Simulated abnormal operating conditions N/A
B.3.1 General requirements...........ccccoveiiiiiiiieeeeeen, . | (See appended table B.3) N/A
B.3.2 Covering of ventilation openings No ventilation openings provided. N/A
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B.3.3 D.C. mains polarity test The EUT is not connected to a N/A
D.C. mains
B.3.4 Setting of voltage selector...........cccceeviieeeeineen. : | No setting of voltage selector N/A
within the EUT

B.3.5 Maximum load at output terminals .......................; |(See appended table B.3&B.4) N/A

B.3.6 Reverse battery polarity N/A

B.3.7 Abnormal operating conditions as specified in N/A
Clause E.2.

B.3.8 Safeguards functional during and after abnormal N/A
operating conditions

B.4 Simulated single fault conditions P

B.4.2 Temperature controlling device open or short- (See appended table B.4) N/A
(o] (o8] =Y o :

B.4.3 Motor tests No motor within the EUT N/A

B.4.3.1 Motor blocked or rotor locked increasing the (See Clause G.5) N/A
internal ambient temperature ............................ :

B.4.4 Short circuit of functional insulation N/A

B.4.4.1 Short circuit of clearances for functional insulation N/A

B.4.4.2 Short circuit of creepage distances for functional N/A
insulation

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

B.4.5 Short circuit and interruption of electrodes in P
tubes and semiconductors

B.4.6 Short circuit or disconnect of passive components P

B.4.7 Continuous operation of components N/A

B.4.8 Class 1 and Class 2 energy sources within limits P
during and after single fault conditions

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

C UV RADIATION N/A

CA1 Protection of materials in equipment from UV N/A
radiation

C1.2 Requirements N/A

C13 Test method N/A

C.2 UV light conditioning test N/A

C.21 Test apparatus N/A

C22 Mounting of test samples N/A

C.23 Carbon-arc light-exposure apparatus N/A

IEC62368 1B

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
D . TS



HUAK TESTING

Page 23 of 63 Report No.: HK2012294032-SR
IEC 62368-1
Clause Requirement + Test Result - Remark Verdict
C.24 Xenon-arc light exposure apparatus 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 N/A
E.1 Audio amplifier normal operating conditions N/A
Audio signal voltage (V) ......cococveiviiieeiiieee e, : —
Rated load impedance (Q) ......cccccceviieveeviiieeenns :
E.2 Audio amplifier abnormal operating conditions N/A
F EQUIPMENT MARKINGS, INSTRUCTIONS, AND INSTRUCTIONAL SAFEGUARDS P
F.1 General requirements P
Instructions — Language ...........ccccccceeeeeennnnneeeee.. s | Evaluated the user manual in —
English version. The manufacturer
commits to provide them in the
language of the countries where
the product will be distributed.
F.2 Letter symbols and graphical symbols P
F.2.1 Letter symbols according to IEC60027-1
F.2.2 Graphic symbols IEC, ISO or manufacturer
specific
F.3 Equipment markings
F.3.1 Equipment marking locations On the product
F.3.2 Equipment identification markings
F.3.2.1 Manufacturer identification ............ccccceviiienis : | See marking —
F.3.2.2 Model identification ...........ccccociiiiiiin : | Marked —
F.3.3 Equipment rating markings P
F.3.3.1 Equipment with direct connection to mains Considered
F.3.3.2 Equipment without direct connection to mains N/A
F.3.3.3 Nature of supply voltage ...........ccccccevveeeeevnnnnnnenn. s | See marking —
F.3.3.4 Rated voltage ..........cccccevvvveeveviiiiee el | S€€ marking —
F.3.3.4 Rated freqUeNCY .......c..ovvviiiiiii e —
F.3.3.6 Rated current or rated power ...............c.cccueeee.. s | See marking —
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
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F.3.5.1 Mains appliance outlet and socket-outlet N/A
MAKINGS ..o :
F.3.5.2 Switch position identification marking ................ : N/A
F.3.5.3 Replacement fuse identification and rating N/A
MarkingS......coovvvviiiii e :
F.3.5.4 Replacement battery identification marking ....... : N/A
F.3.5.5 Terminal marking location N/A
F.3.6 Equipment markings related to equipment N/A
classification
F.3.6.1 Class | Equipment N/A
F.3.6.1.1 Protective earthing conductor terminal N/A
F.3.6.1.2 Neutral conductor terminal N/A
F.3.6.1.3 Protective bonding conductor terminals N/A
F.3.6.2 Class Il equipment (IEC60417-5172) N/A
F.3.6.2.1 Class Il equipment with or without functional earth N/A
F.3.6.2.2 Class Il equipment with functional earth terminal N/A
marking
F.3.7 Equipment IP rating marking .......cccccceeeieiiiinnnen. o [ IPX0 —
F.3.8 External power supply output marking Marked on the label P
F.3.9 Durability, legibility and permanence of marking Marking plate was provided on the P
enclosure and it was legible,
permanent and easily discernible.
F.3.10 Test for permanence of markings Complied
F.4 Instructions
a) Equipment for use in locations where children The accessibility of equipment was P
not likely to be present - marking evaluated by using test probe of
Figure V.2.
b) Instructions given for installation or initial use Relevant safety caution texts and P
installation instruction are
available.
c) Equipment intended to be fastened in place See above. P
d) Equipment intended for use only in restricted The EUT is not such type N/A
access area equipment
e) Audio equipment terminals classified as ES3 No such terminals provided. N/A
and other equipment with terminals marked in
accordance F.3.6.1
f) Protective earthing employed as safeguard Class Il equipment N/A
g) Protective earthing conductor current exceeding | Class Il equipment N/A
ES 2 limits
IEC62368 1B
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h) Symbols used on equipment Complied P
i) Permanently connected equipment not provided | The EUT is not a permanently N/A
with all-pole mains switch connected equipment
) j) Replaceable components or modules providing | No replaceable components N/A
safeguard function
F.5 Instructional safeguards No instructional safeguard is N/A
considered as necessary.
Where “instructional safeguard” is referenced in No instructional safeguard required N/A
the test report it specifies the required elements, in the equipment.
location of marking and/or instruction
G COMPONENTS N/A
GA1 Switches N/A
G.1.1 General requirements No such switch as disconnect N/A
devices provided within the
equipment.
G.1.2 Ratings, endurance, spacing, maximum load N/A
G.2 Relays N/A
G.2.1 General requirements No such relay provided within the N/A
equipment.
G.22 Overload test N/A
G.23 Relay controlling connectors supply power N/A
G.24 Mains relay, modified as stated in G.2 N/A
G.3 Protection Devices N/A
G.3.1 Thermal cut-offs No thermal cut-off provided within N/A
the equipment.
G.3.1.1a) |Thermal cut-outs separately approved according N/A
&b) to IEC 60730 with conditions indicated in a) & b)
G.3.1.1c) | Thermal cut-outs tested as part of the equipment N/A
as indicated in c)
G.3.1.2 Thermal cut-off connections maintained and N/A
secure
G.3.2 Thermal links N/A
G.3.2.1a) |Thermal links separately tested with IEC 60691 N/A
G.3.2.1b) |Thermal links tested as part of the equipment N/A
Aging hours (H) .....ovvviieieiiiieee e, : —
Single Fault Condition ...........cceeciieeeviiieeeiien, : —
Test Voltage (V) and Insulation Resistance (Q). : —
G.3.3 PTC Thermistors No PTC thermistor provided within N/A
the equipment.
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G.34 Overcurrent protection devices . N/A
G.3.5 Safeguards components not mentioned in G.3.1 to G.3.5 N/A
G.3.5.1 Non-resettable devices suitably rated and N/A
marking provided
G.3.5.2 Single faults conditions.................cccccvvvvveeeeees | (See appended Table B.4) N/A
G4 Connectors N/A
G.4.1 Spacings N/A
G4.2 Mains connector configuration ...........c.cccceenee. : N/A
G.4.3 Plug is shaped that insertion into mains socket- N/A
outlets or appliance coupler is unlikely
G.5 Wound Components N/A
G.5.1 Wire insulation in wound components................ (See Annex J) N/A
G.5.1.2a) |Two wiresin contaoct insid% wound component, Insulati(_)n tube used as physical N/A
angle between 45° and 90 separation
G.5.1.2 b) |Construction subject to routine testing N/A
G.5.2 Endurance test on wound components N/A
G.5.21 General test requirements N/A
G.5.2.2 Heat run test N/A
TIME (S) cvveetie e : —
Temperature (°C) .....oooviiiieiiiiieeeee e : —
G523 Wound Components supplied by mains N/A
G.5.3 Transformers N/A
G.5.3.1 Requirements applied (IEC61204-7, IEC61558- N/A
1/-2, and/or IEC62368-1) ......ccccvvrvreieeriieiieeienns ;
POSItION......oeieiieiee e : —
Method of protection ............cccoceeviieeiiiiiiiiinnee. : —
G.5.3.2 Insulation N/A
Protection from displacement of windings...........: —
G.5.3.3 Overload test ... : N/A
G.5.3.3.1 Test conditions N/A
G.5.3.3.2 |Winding Temperatures testing in the unit N/A
G.5.3.3.3 |Winding Temperatures - Alternative test method N/A
G.54 Motors N/A
G.5.41 General requirements N/A
POSItION ... : —
G.54.2 Test conditions N/A
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G543 Running overload test N/A
G544 Locked-rotor overload test N/A
Test duration (days) .....cccccoveiveiiiiiie e, : —
G.54.5 Running overload test for d.c. motors in N/A
secondary circuits
G.5.45.2 |Tested in the unit N/A

Electric strength test (V) ....ccooveiiiiiiiiiiceieeee : —

G.5.4.5.3 |Tested on the Bench - Alternative test method; N/A
testtime (N) .ocooeeei :

Electric strength test (V) ....coooviiiiiiiiiiiiiieeee : —

G.54.6 Locked-rotor overload test for d.c. motors in N/A
secondary circuits
G.5.4.6.2 |Tested in the unit N/A
Maximum Temperature ...............ccooeeeeeee. : N/A
Electric strength test (V) ...oooovviiiiiiiiiiciiiieee : N/A
G.5.4.6.3 |Tested on the bench - Alternative test method; N/A
testtime (N) .ooceeeee :
Electric strength test (V) .....coovveiiiiiiiieiiieeee : N/A
G547 Motors with capacitors N/A
G.54.8 Three-phase motors N/A
G.5.4.9 Series motors N/A

Operating voltage ........ccccoecvveeeiiiiiiee e, : —

G.6 Wire Insulation N/A
G.6.1 General N/A
G.6.2 Solvent-based enamel wiring insulation N/A
G.7 Mains supply cords N/A
G.7.1 General requirements N/A

TP e —

Rated current (A)......c.ooooiiiiiiiiiee e —

Cross-sectional area (mm?), (AWG) .................. : —

G.7.2 Compliance and test method N/A
G.7.3 Cord anchorages and strain relief for non-
N/A
detachable power supply cords
G.7.3.2 Cord strain relief N/A
G.7.3.21 Requirements N/A

Strain relief test force (N) ......ooooiiiiiiiiiie, : =
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G.7.3.2.2 | Strain relief mechanism failure N/A

G.7.3.2.3 | Cord sheath or jacket position, distance (mm)....: —

G.7.3.2.4 | Strain relief comprised of polymeric material N/A
G.7.4 L070] ¥l =14 | (3 VRS . | (See appended table 5.4.11.1) N/A
G.75 Non-detachable cord bend protection N/A
G.7.51 Requirements N/A

G.7.52 MASS (g) cvvveeeenrrereeiiieieeeaieee e e s e e e eteee e e saeeee e : —

Diameter (M) .....ooeiiiiiieie e : —

Temperature (°C) ..o : —

G.7.6 Supply wiring space N/A
G.7.6.2 Stranded wire N/A
G.7.6.2.1 Test with 8 mm strand N/A
G.8 Varistors N/A
G.8.1 General requirements N/A
G.8.2 Safeguard against shock N/A
G.8.3 Safeguard against fire N/A
G.8.3.2 Varistor overload test ............ccoceiiiiiiiiieee . | (See appended table B.3) N/A
G.8.3.3 Temporary overvoltage ............c.ccccceeevvvveeeeeen s | (See appended table B.3) N/A
G.9 Integrated Circuit (IC) Current Limiters N/A
G.9.1a) Manufacturer defines limit at max. 5A. N/A
G.9.1b) Limiters do not have manual operator or reset N/A

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

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

G.9.1¢) Manufacturers’ defined drift ...............ccoeennnneen. : —

G9.2 Test Program 1 N/A
G.9.3 Test Program 2 N/A
G994 Test Program 3 N/A
G.10 Resistors N/A
G.101 General requirements N/A
G.10.2 Resistor test N/A
G.10.3 Test for resistors serving as safeguards between
the mains and an external circuit consisting of a N/A
coaxial cable
G.10.31 General requirements N/A
G.10.3.2 Voltage surge test N/A
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G.10.3.3 Impulse test N/A
G.11 Capacitor and RC units N/A
G.111 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 60747-5-5:2007

Spacing or Electric Strength Test (specify option N/A

and test results).......cccoovviiiiiiiiee e

Type test voltage Vini ..o, : —

Routine test voltage, Vini,b .......ccccccoiiiiinnn. : —
G.13 Printed boards N/A
G.131 General requirements N/A
G.13.2 Uncoated printed boards N/A
G.13.3 Coated printed boards N/A
G.13.4 Insulation between conductors on the same inner N/A

surface

Compliance with cemented joint requirements .

(Specify construction).........cccceeeeviiiiiiiiieiee e, :
G.13.5 Insulation between conductors on different N/A

surfaces

Distance through insulation................................... |(See appended table 5.4.4.5) N/A

Number of insulation layers (pcs) ........cccccvveeeee... : —
G.13.6 Tests on coated printed boards N/A
G.13.6.1 Sample preparation and preliminary inspection N/A
G.13.6.2a) | Thermal conditioning N/A
G.13.6.2b) |Electric strength test N/A
(G.13.6.2c) |Abrasion resistance test N/A
G.14 Coating on components terminals N/A
G.141 Requirements .........cccooveveeeeiiiiccieeeeeee e | (See GL13) N/A
G.15 Liquid filled components N/A
G.15.1 General requirements N/A
G.15.2 Requirements N/A
G.15.3 Compliance and test methods N/A
G.15.31 Hydrostatic pressure test N/A
G.15.3.2 Creep resistance test N/A
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G.15.3.3 Tubing and fittings compatibility test N/A
G.15.34 Vibration test N/A
G.15.3.5 Thermal cycling test N/A
G.15.3.6 Force test N/A
G.154 Compliance N/A
G.16 IC including capacitor discharge function (ICX) N/A
a) Humidity treatment in accordance with sc5.4.8 —
N/A
120 hours
b) Impulse test using circuit 2 with Uc = to tranS|ent N/A
VORAQGE ..o :
C1) Application of ac voltage at 110% of rated voltage
X N/A
for 2.5 minutes
C2) Test voltage ....coooveeeeiiiii e : —
D1) 10,000 cycles on and off using capacitor with
smallest capacitance resistor with largest N/A
resistance specified by manufacturer
D2) CapacitanCe ......cccccoevviiiiiiiiee e Y —
D3) REeSIStanCe .........coovvcuiiiiiiieee e, : —
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 Frequency (HZ) .....coooviiiiiiiie e —

H.3.1.2 Voltage (V) oot —

H.3.1.3 Cadence; time (s) and voltage (V) ...ccccevevenent —

H.3.1.4 Single fault current (MA):......oooviiiiiiiied —

H.3.2 Tripping device and monitoring voltage ..............: N/A
H.3.2.1 Conditiqns for use of a tri.pping. device or a N/A
monitoring voltage complied with
H.3.2.2 Tripping device N/A
H.3.2.3 Monitoring voltage (V) .....ccveeeiiiiiiiieiee —
J INSULATED WINDING WIRES FOR USE WITHOUT INTERLEAVED INSULATION N/A
General requirements (See separate test report) N/A
K SAFETY INTERLOCKS N/A
K.1 General requirements N/A
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K.2 Components of safety interlock safeguard (See Annex G) N/A

MEChaNISM ...
K.3 Inadvertent change of operating mode N/A
K.4 Interlock safeguard override N/A
K.5 Fail-safe N/A

Compliance.........cccoeveveeeeeeiiccciieeeee e eeeineees. | (S€€ a@appended table B.4) N/A
K.6 Mechanically operated safety interlocks N/A
K.6.1 Endurance requirement N/A
K.6.2 Compliance and Test method ............cccccvvvneeenl N/A
K.7 Interlock circuit isolation N/A
K.7.1 Separation distance for contact gaps & interlock N/A

circuit elements (type and circuit location) .........:
K.7.2 Overload test, Current (A).....ccceeeveeeeiiiiiiiieeend N/A
K.7.3 Endurance test N/A
K.7.4 Electric strength test ..........cccooceeeveeiveivveeeeees. | (See appended table 5.4.11) N/A
L DISCONNECT DEVICES N/A
L1 General requirements DC connector 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
M EQUIPMENT CONTAINING BATTERIES AND THEIR PROTECTION CIRCUITS N/A
M.1 General requirements N/A
M.2 Safety of batteries and their cells N/A
M.2.1 Requirements N/A
M.2.2 Compliance and test method (identify method) .. : N/A
M.3 Protection circuits N/A
M.3.1 Requirements N/A
M.3.2 Tests N/A

- Overcharging of a rechargeable battery N/A

- Unintentional charging of a non-rechargeable N/A

battery
- Reverse charging of a rechargeable battery N/A
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- Excessive discharging rate for any battery N/A

M.3.3 ComplianCe .......ccccuvveeeiieiieccee e . | (See appended Tables and Annex N/A

M and M.4)

M.4 Additional safeguards for equipment containing Certified battery used N/A
secondary lithium battery

M.4.1 General N/A

M.4.2 Charging safeguards N/A

M.4.2.1 Charging operating limits N/A

M.4.2.2a) | Charging voltage, current and temperature ........: | (See Table M.4) —

M.4.2.2 b) |Single faults in charging circuitry ......................... | (See Annex B.4) —

M.4.3 Fire Enclosure N/A

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

M.4.4.2 Preparation N/A

M.4.4.3 Drop and charge/discharge function tests N/A
Drop N/A
Charge N/A
Discharge N/A

M.4.4.4 Charge-discharge cycle test N/A

M.4.4.5 Result of charge-discharge cycle test N/A

M.5 Risk of burn due to short circuit during carrying N/A

M.5.1 Requirement N/A

M.5.2 Compliance and Test Method (Test of P.2.3) N/A

M.6 Prevention of short circuits and protection from N/A
other effects of electric current

M.6.1 Short circuits N/A

M.6.1.1 General requirements N/A

M.6.1.2 Test method to simulate an internal fault N/A

M.6.1.3 Compliance (Specify M.6.1.2 or alternative N/A
MEthod) ..o :

M.6.2 Leakage current (MA) .....ccooveeveeeiiiecieeeeeee : N/A

M.7 Risk of explosion from lead acid and NiCd N/A
batteries

M.7.1 Ventilation preventing explosive gas N/A
concentration

M.7.2 Compliance and test method N/A
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M.8 Protection against internal ignition from external N/A
spark sources of lead acid batteries
M.8.1 General requirements N/A
M.8.2 Test method N/A
M.8.2.1 General requirements N/A

M.8.2.2 Estimation of hypothetical volume Vz (m3/s) ....... : —

M.8.2.3 Correction factors...........ouveeeeiiiiiiiieeeeeeee, : —

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

M.9 Preventing electrolyte spillage N/A
M.9.1 Protection from electrolyte spillage N/A
M.9.2 Tray for preventing electrolyte spillage N/A
M.10 Instructions to prevent reasonably foreseeable N/A

misuse (Determination of compliance: mspectlon
data review; or abnormal testing) ...........cc......... :

N ELECTROCHEMICAL POTENTIALS N/A
Metal(S) USEA .....ocuveeeeiiiieeeeee e : | Pollution degree considered —

(0] MEASUREMENT OF CREEPAGE DISTANCES AND CLEARANCES N/A
Figures O.1 to 0.20 of this Annex applied.......... : —

P SAFEGUARDS AGAINST ENTRY OF FOREIGN OBJECTS AND SPILLAGE OF N/A
INTERNAL LIQUIDS

P General requirements N/A

P.2.2 Safeguards against entry of foreign object N/A
Location and Dimensions (mm) ........ccccccceeevnnen. : | No openings —

P.2.3 Safeguard against the consequences of entry of N/A
foreign object

P.2.3.1 Safeguards against the entry of a foreign object N/A
Openings in transportable equipment N/A
Transportable equipment with metalized plastic N/A
PAMS oot :

P.2.3.2 Openings in transportable equipment in relation N/A

to metallized parts of a barrier or enclosure
(identification of supplementary safeguard) ....... :

P.3 Safeguards against spillage of internal liquids N/A

P.3.1 General requirements N/A

P.3.2 Determination of spillage consequences N/A

P.3.3 Spillage safeguards N/A

P.3.4 Safeguards effectiveness N/A
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P.4 Metallized coatings and adhesive securing parts N/A
P.4.2 a) Conditioning testing N/A
TC (PC) ittt : —
T (PC) it : —
TA (OC) it : —
P.4.2 b) Abrasion testing ........cccccoviiiiiiii : [ (See G.13.6.2) N/A
P.4.2 c) Mechanical strength testing ...........ccccoeieeininen. 1 | (See Annex T) N/A
Q CIRCUITS INTENDED FOR INTERCONNECTION WITH BUILDING WIRING N/A
Q.1 Limited power sources N/A
Q.1.1 a) Inherently limited output N/A
Q.1.1b) Impedance limited output N/A
- Regulating network limited output under normal N/A
operating and simulated single fault condition
Q.1.1c¢) Overcurrent protective device limited output N/A
Q.1.1d) IC current limiter complying with G.9 N/A
Q.1.2 Compliance and test method N/A
Q.2 Test for external circuits — paired conductor cable N/A

Maximum output current (A) .....occoeeeiiiiiiiiiien. : —

Current limiting method ..........ccccciiiii : —

R LIMITED SHORT CIRCUIT TEST N/A

R.1 General requirements N/A

R.2 Determination of the overcurrent protective N/A
device and circuit

R.3 Test method Supply voltage (V) and short-circuit N/A
CUITENE (A)). e :

S TESTS FOR RESISTANCE TO HEAT AND FIRE N/A

S.A1 Flammability test for fire enclosures and fire N/A

barrier materials of equipment where the steady
state power does not exceed 4 000 W

Samples, material .............cccoeeiiiiiiiiiie : —

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

Conditioning (°C)....c.vvveeiiiieeiiieee e : —

Test flame according to IEC 60695-11-5 with N/A
conditions as set out

- Material not consumed completely N/A
- Material extinguishes within 30s N/A
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- No burning of layer or wrapping tissue N/A
S.2 Flammability test for fire enclosure and fire barrier N/A

integrity

Samples, material ............ccccovieiveiiiiiie : —

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

Conditioning (°C)....c.vvveeiiiieeiiieee e : —

Test flame according to IEC 60695-11-5 with N/A
conditions as set out

Test specimen does not show any additional hole N/A
S.3 Flammability test for the bottom of a fire N/A
enclosure

Samples, material .............cccoveeeiiiiiiiiiiee, : —

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

Cheesecloth did not ignite N/A
S4 Flammability classification of materials N/A
S.5 Flammability test for fire enclosures and fire N/A

barrier materials of equipment where the steady
state power does not exceed 4 000 W

Samples, material ..........ccociiiiiii, : —

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

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

Test flame according to IEC 60695-11-20 with N/A
conditions as set out

After every test specimen was not consumed N/A

completely

After fifth flame application, flame extinguished N/A

within 1 min
T MECHANICAL STRENGTH TESTS N/A
TA General requirements N/A
T.2 Steady force test, 10N .......ccccceevviiieiivieeeennl | (See appended table T.2) N/A
T.3 Steady force test, 30 N .....ooccoiiiiiiiiiii : | (See appended table T3) N/A
T.4 Steady force test, 100 N ..........cccecvveveviiieeeennnl | (See appended table T4) N/A
T.5 Steady force test, 250 N ..........ccccocvvvviviineeeennl | (See appended table T5) N/A
T.6 Enclosure impact test (See appended table T6) N/A

Fall test N/A

Swing test N/A
T.7 Droptest .....ccccceviiiiivieiivee e | (Se€ appended table T7) N/A
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T.8 Stress relieftest .......ccccoceccvevicccvvccee el | (See appended table T8) N/A
T.9 Impact Test (glass) N/A
T.9.1 General requirements N/A
T.9.2 Impact test and compliance N/A
Impact energy (J)....ccooeereeneenereeeee e : —
Height (M) .o, : —
T.10 Glass fragmentation test .........c.ccccveeveeeiieecieee, . | (See sub-clause 4.4.4.9) N/A
T.11 Test for telescoping or rod antennas N/A
Torque value (NM) .....cccovvieeeeeieeicieeee e —
u MECHANICAL STRENGTH OF CATHODE RAY TUBES (CRT) AND PROTECTION N/A
AGAINST THE EFECTS OF IMPLOSION
U.1 General requirements N/A
u.2 Compliance and test method for non-intrinsically N/A
protected CRTs
u.3 Protective Screen...........ccccevcveevciececvcee e [ (S€€ ANNex T) N/A
\" DETERMINATION OF ACCESSIBLE PARTS (FINGERS, PROBES AND WEDGES) N/A
V.A Accessible parts of equipment N/A
V.2 Accessible part criterion N/A
IEC62368_1B
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41.2 TABLE: List of critical components P
Object/part No. Manufacturer/ Type/model Technical data Standard Mark(s) of
trademark (Edition / year) conformity1)
. . UL E171766 and
Fai Wong Electronic a ° i
PCB 9 FW-4 V-0, 13(?”%’ M- EN 62368-1 tested with
Pcb Co. ' appliance
LUMID UL E67171 and
Plastic enclosure | LG Chemical Ltd. GP2251BFH(#) V-0, 130°C EN 62368-1 teste_d with
appliance
Sggméti'\l VW-1, 80°C, UL E346933 and
Internal wire ELECTRONICS CO 1007 300Vac, Min. EN 62368-1 teste_d with
LTD 24AWG appliance

Supplementary information:

1) Provided evidence ensures the agreed level of compliance. See OD-CB2039.
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4.8.4, TABLE: Lithium coin/button cell batteries mechanical tests N/A
4.8.5
(The following mechanical tests are conducted in the sequence noted.)
4.8.4.2 TABLE: Stress Relief test —
Part Material Oven Temperature (°C) Comments
4.8.4.3 TABLE: Battery replacement test —
Battery part NO. .......oovvieiiieieeee e —
Battery Installation/withdrawal Battery Installation/Removal Cycle Comments
1
2
3
4
5
6
8
9
10
4.8.4.4 TABLE: Drop test —
Impact Area Drop Distance Drop No. Observations
1
2
3
4.8.4.5 TABLE: Impact —
Impacts per surface Surface tested Impact energy (Nm) Comments
4.8.4.6 TABLE: Crush test —
Test position Surface tested Crushing Force (N) Duration force
applied (s)
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4.8.4, TABLE: Lithium coin/button cell batteries mechanical tests N/A
4.8.5
(The following mechanical tests are conducted in the sequence noted.)
Supplementary information:
4.8.5 TABLE: Lithium coin/button cell batteries mechanical test result N/A
Test position Surface tested Force (N) Duration force
applied (s)
Supplementary information:
5.2 Table: Classification of electrical energy sources P
5.2.2.2 — Steady State Voltage and Current conditions
Suopl Location (e.g. Parameters
No. PPy circuit Test conditions U | ES Class
eliEe designation) Hz
(Vrms or Vpk) | (Apk or Arms)
1 5vDC Input to Normal 5vVDC - -
accessible Abnormal 5VDC - - ES1
parts Single fault — 5VDC _ _
SC/OC
5.2.2.3 - Capacitance Limits
Location (e.g. Parameters
N Supply AR .
0. Voltage circuit Test conditions . ES Class
designation) Capacitance, nF Upk (V)
-- -- -- Normal -- -- -
Abnormal -- --
Single fault — -- --
SC/OC
5.2.2.4 - Single Pulses
Location (e.g. Parameters
N Supply e "
0. Voltage circuit Test conditions ] ES Class
designation) Duration (ms) Upk (V) Ipk (MA)
- - - Normal - - - -
Abnormal - -- -
Single fault — -- -- --
SC/OC
IEC62368_1B
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5.2.2.5 - Repetitive Pulses
Suopl Location (e.g. Parameters
No. Voﬁg ye circuit Test conditions . ES Class
9 designation) Off time (ms) Upk (V) Ipk (MA)
-- -- - Normal -- -- --
Abnormal -- - - _
Single fault — - - -
SC/OC
Test Conditions:
Normal —
Abnormal -
Supplementary information: SC=Short Circuit, OC=Short Circuit
5.4.1.4,6.3.2, | TABLE: Temperature measurements P
9.0, B.2.6
Supply voltage (V) .eeveeeeeeiiiiiiee, : 5vVDC 1.5VDC - —
Ambient Tin (°C) vovvveeiiiieeeieees 1| 232 25.0 23.1 25.0 -- —
Ambient Trax (°C) wovcveeeeiieeeecee, 1| 234 25.0 23.2 25.0 -- —
Maximum measured temperature T of part/at......: T (°C) Allowe
d Tmax
(°C)
PCB 26.4 28.2 25.5 27.4 -- 130
Plastic enclosure 24.9 26.7 247 26.6 -- 48
Internal wiring 25.1 26.9 24.8 26.7 - 80
Supplementary information:
Temperature T of winding: t(°C) | Ry(Q) | (°C) | Ry (QQ) | T(°C) | Allowed | Insulatio
Tmax (°C) | nclass
Supplementary information: N/A
IEC62368_1B
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5.4.1.10.2 |TABLE: Vicat softening temperature of thermoplastics N/A
Penetration (Mm).......coouueiiiiiiiiiiiiiee e : —
Object/ Part No./Material Manufacturer/t T softening (°C)
rademark
supplementary information:
5.4.1.10.3 | TABLE: Ball pressure test of thermoplastics N/A

Allowed impression diameter (Mm) .........ccccoeveeeieecieens :

Object/Part No./Material

Manufacturer/trademark

Test temperature (°C)

Impression diameter (mm)

Supplementary information:

5.4.2.2, TABLE: Minimum Clearances/Creepage distance N/A
5.4.2.4 and

5.4.3

Clearance (cl) and creepage Up Ur.m.s. | Frequenc | Required cl Required3 cr
distance (cr) at/of/between: (V) V) y (kHz)' cl (mm) (mm)? cr (mm) (mm)
Supplementary information:

Note 1: Only for frequency above 30 kHz

Note 2: See table 5.4.2.4 if this is based on electric strength test

Note 3: Provide Material Group

5.4.2.3 TABLE: Minimum Clearances distances using required withstand voltage N/A

Overvoltage Category (OV):

Pollution Degree:

Clearance distanced between:

Required withstand

voltage

Required cl
(mm)

Measured cl (mm)

Supplementary information:

5.4.2.4 TABLE: Clearances based on electric strength test N/A
Test voltage applied between: Required cl Test voltage (kV) Breakdown
(mm) peak/r.m.s./d.c. Yes /No
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Supplementary information:
5.4.4.2, TABLE: Distance through insulation measurements N/A
5.4.4.5c)
5.449
Distance through Peak voltage Frequency Material Required DTI DTI
insulation di at/of: (V) (kHz) (mm) (mm)
Supplementary information:
549 TABLE: Electric strength tests N/A
Test voltage applied between: Voltage shape Test voltage (V) Breakdown
(AC, DC) Yes / No
Supplementary information:
5.5.2.2 TABLE: Stored discharge on capacitors N/A
Supply Voltage (V), Hz Test Operating Switch Measured Voltage ES Classification
Location Condition position (after 2 seconds)
(N, S) On or off

Supplementary information:

X-capacitors installed for testing are:

L] bleeding resistor rating:

O IcX:

Notes:

A. Test Location:

Phase to Neutral; Phase to Phase; Phase to Earth; and/or Neutral to Earth

B. Operating condition abbreviations:

N — Normal operating condition (e.g., normal operation, or open fuse); S —Single fault condition
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5.6.6.2 TABLE: Resistance of protective conductors and terminations N/A
Accessible part Test current Duration Voltage drop Resistance
(A) (min) V) (Q)
Supplementary information:
5.7.2.2, TABLE: Earthed accessible conductive part N/A
5.7.4
Supply VOIAGE ....oeeeeeeeieieeeee e : —
Location Test conditions specified in 6.1 of | Touch current
IEC 60990 or Fault Condition No (mA)

in IEC 60990 clause 6.2.2.1
through 6.2.2.8, except for 6.2.2.7

1

2*

[o I <> BN, BN IS~ N B OV]

Supplementary Information:

Notes:
[1] Supply voltage is the anticipated maximum Touch Voltage

[2] Earthed neutral conductor [Voltage differences less than 1% or more]
[3] Specify method used for measurement as described in IEC 60990 sub-clause 4.3
[4] IEC60990, sub-clause 6.2.2.7, Fault 7 not applicable.

[5] (*) IEC60990, sub-clause 6.2.2.2 is not applicable if switch or disconnect device (e.g., appliance coupler)
provided.
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6.2.2 Table: Electrical power sources (PS) measurements for classification P
o Max Power after 3s | Max Power after 5 | PS Classification

Source Description | Measurement <%

Power (W) : -- 0.038

Input Input circuit | Va (V) : -- 1.5 PS1
Ia (A) : -- 0.025
Power (W) : - 0.105
Input Input circuit | Va (V) : -- 5 PS1

I (A) : - 0.021
Supplementary Information:
(*) Measurement taken only when limits at 3 seconds exceed PS1 limits
6.2.3.1 Table: Determination of Potential Ignition Sources (Arcing PIS) N/A

Open circuit
voltage Measured r.m.s
After 3 s current Calculated value Arcing PIS?
Location (Vp) (Irms) (Vp X lims) Yes / No

Supplementary information:
An Arcing PIS requires a minimum of 50 V (peak) a.c. or d.c. An Arcing PIS is established when the product of
the open circuit voltage (V,,) and normal operating condition rms current () is greater than 15.

IEC62368_1B
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6.2.3.2 Table: Determination of Potential Ignition Sources (Resistive PIS) N/A
Protective Circuit,
Operating Condition eRELIE eRELIE Regulator, or PTC | Resistive
- . . wattage or VA | wattage or VA PIS?
Circuit Location (x-y) (Normal / Describe During first 30 | After 30 s (W / Operated? !
Single Fault) uring irs Sl Yes / No Yes/No
s (W/VA) VA) (Comment)

classification.

Supplementary Information:

A combination of voltmeter, VA and ammeter |IA may be used instead of a wattmeter.
If a separate voltmeter and ammeter are used, the product of (VA x IA) is used to determine Resistive PIS

A Resistive PIS: (a) dissipates more than 15 W, measured after 30 s of normal operation, or (b) under single
fault conditions has either a power exceeding 100 W measured immediately after the introduction of the fault if
electronic circuits, regulators or PTC devices are used, or has an available power exceeding 15 W measured
30 s after introduction of the fault.

8.5.5 TABLE: High Pressure Lamp N/A
Description Values Energy Source Classification
Lamp type...ccooieeeiii —
Manufacturer ...........coooeeieeie e —

CatNO. .o —

Pressure (cold) (MPa).........cccoovnienenniiniennd MS_
Pressure (operating) (MPa)........ccccceveniniind MS_
Operating time (minutes) ..........cccocvvviienennenndt —
Explosion method ... —

Max particle length escaping enclosure (mm).: MS_

Max particle length beyond 1 m (mm)..............: MS

Overall result ..................

Supplementary information:

IEC62368_1B

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901

E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China




HUAK TESTING

Page 46 of 63 Report No.: HK2012294032-SR
IEC 62368-1
Clause Requirement + Test Result - Remark Verdict
B.2.5 TABLE: Input test P
U (V) I (A) Irated (A) P (W) P rated (W) | Fuse No | | fuse (A) Condition/status
1.5 0.025 0.025 0.038 -- -- -- Max normal load
5 0.021 0.025 0.105 -- - -- Max normal load

Supplementary information:
Equipment may be have rated current or rated power or both. Both should be measured

B.3 TABLE: Abnormal operating condition tests N/A

Ambient temperature (°C) ..o : —

Power source for EUT: Manufacturer, model/type, output rating .: —

Component No. | Abnormal Supply Test time | Fuse Fuse T-couple | Temp. | Observation
Condition | Voltage, (V) | (ms) no. | current, (A) (°C)

Supplementary information:

Test table is provided to record abnormal and fault conditions for all applicable energy sources including
Thermal burn injury. Column “Abnormal/Fault.” Specify if test condition by indicating “Abnormal” then the
condition for a Clause B.3 test or “Single Fault” then the condition for Clause B.4.

B.4 TABLE: Fault condition tests P
Ambient temperature (°C) ......cccoeiieiiieie e : 25 —
Power source for EUT: Manufacturer, model/type, output rating .: See page 2 —
Component No. Fault Supply Test time | Fuse Fuse T-couple | Temp | Observation
Condition | voltage, (V) (ms) no. | current, (A) .
(°C)
The appliance
Q1 s-C 5VDC | 10mins | - - - .. |cant work, no
harzard, no
broken
The appliance
U1 s-C 5VDC | 10mins | - - - .. |cant work, no
harzard, no
broken
The appliance
c2 s-C 5VDC | 10mins | - - - .. |cant work, no
harzard, no
broken

Supplementary information:
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Annex M | TABLE: Batteries N/A

The tests of Annex M are applicable only when appropriate battery data is not available

Is it possible to install the battery in a reverse polarity position?..............cccooueee. :

Non-rechargeable batteries Rechargeable batteries
Discharging Un- Charging Discharging Reversed charging
Meas. Manuf. |ntent|c_>nal Meas. | Manuf. | Meas. | Manuf. | Meas. | Manuf.
charging
current | Specs. current | Specs. | current | Specs. | current | Specs.
Max. current
during normal
condition
Max. current
during fault
condition
Test results: Verdict

- Chemical leaks

- Explosion of the battery

- Emission of flame or expulsion of molten metal

- Electric strength tests of equipment after completion of tests

Supplementary information:

Annex M.4 | Table: Additional safeguards for equipment containing secondary lithium N/A
batteries
Battery/Cell Measurements
Nr())/ Test conditions Observation
' u I (A) Temp (C)

Supplementary Information:

Battery Chﬁl‘_il'gln? at Observation Ch_?_;g:]ng:) at Observation
identification owes iohes
(°C) (°C)
IEC62368 1B
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Battery Ch§rTg|ntg at Observation Ch‘?{-g:]ngt at Observation
identification o e
(°C) (°C)
Supplementary Information:
Annex TABLE: Circuits intended for interconnection with building wiring (LPS) N/A
QA1
Note: Measured UOC (V) with all load circuits disconnected:
Output Components U (V) lsc (A) S (VA)
Cireuit Meas. Limit Meas. Limit
Supplementary Information:
SC=Short circuit, OC=0pen circuit
T.2, T.3, TABLE: Steady force test N/A
T4, TS5
Part/Location Material Thickness Force Test Duration Observation
(mm) (N) (sec)
Supplementary information:
T.6, T.9 TABLE: Impact tests N/A
Part/Location Material Thickness Vertical Observation
(mm) distance (mm)
Supplementary information:
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T.7 TABLE: Drop tests N/A
Part/Location Material Thickness Drop Height Observation
(mm) (mm)
Supplementary information:
T.8 TABLE: Stress relief test N/A
Part/Location Material Thickness Oven Duration Observation
(mm) Temperature (h)
(°C)
Supplementary information:
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-Appendix 1: For requirements of European group differences.

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

Attachment Form No...................... EU_GD_IEC62368_1B_lI
Attachment Originator ...................: Nemko AS
Master Attachment........................: Date 2017-09-22

Copyright © 2017 IEC System of Conformity Assessment Schemes for Electrotechnical Equipment and
Components (IECEE)

CENELEC COMMON MODIFICATIONS (EN) --
Clauses, subclauses, notes, tables, figures and annexes which are additional to those in --
IEC 62368-1:2014 are prefixed “Z”.
CONTENTS | Add the following annexes: N/A
Annex ZA (normative) Normative references to international publications
with their corresponding European publications
Annex ZB (normative) Special national conditions
Annex ZC (informative) A-deviations
Annex ZD (informative) IEC and CENELEC code designations for flexible
cords

Delete all the “country” notes in the reference document (IEC 62368-1:2014) according N/A
to the following list:

0.21 Note 1 Note 3 4.1.15 Note

473 Note 1and 2 | 5.2.2.2 Note 54.23.2.2 | Note c

Table 13

542324 | Note1and3 | 54.25 Note 2 5451 Note

55.21 Note 55.6 Note 56.4.21 Note 2 and 3

5.7.5 Note 5.7.6.1 Note 1 and 2 10.2.1 Note 2, 3 and

Table 39 -

10.5.3 Note 2 10.6.2.1 Note 3 F.3.3.6 Note 3

For special national conditions, see Annex ZB. N/A
1 Add the following note: N/A
NOTE Z1 The use of certain substances in electrical and electronic
equipment is restricted within the EU: see Directive 2011/65/EU.
IEC62368_1B
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4.1 Add the following new subclause after 4.9: N/A

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

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

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

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

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

5.4.2.3.2.4 | Add the following to the end of this subclause: N/A

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

10.2.1 Add the following to @ and ¢ in table 39: N/A

For additional requirements, see 10.5.1.
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10.5.1 Add the following after the first paragraph: N/A

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

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

NOTE Z1 Soldered joints and paint lockings are examples of
adequate locking.

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

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

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

NOTE Z2 These values appear in Directive 96/29/Euratom of 13 May
1996.

10.6.1 Add the following paragraph to the end of the N/A
subclause:

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

10.21 Add the following new subclause after 10.6.5. N/A

10.Z1 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 50566

G.71 Add the following note: N/A

NOTE Z1 The harmonized code designations corresponding to the
IEC cord types are given in Annex ZD.
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Bibliography

Add the following standards:
Add the following notes for the standards indicated:

NOTE Harmonized as EN 60130-9.
NOTE Harmonized as HD 60269-2.
NOTE Harmonized as EN 60309-1.

IEC 60130-9
IEC 60269-2
IEC 60309-1
IEC 60364

IEC 60601-2-4
IEC 60664-5
IEC 61032:1997
IEC 61508-1
IEC 61558-2-1
IEC 61558-2-4
IEC 61558-2-6
IEC 61643-1
IEC 61643-21
IEC 61643-311
IEC 61643-321
IEC 61643-331

NOTE Harmonized as EN 60664-5.

NOTE Harmonized as EN 61508-1.

NOTE Harmonized as EN 61643-1.
NOTE Harmonized as EN 61643-21.

NOTE Harmonized as EN 61558-2-1.
NOTE Harmonized as EN 61558-2-4.
NOTE Harmonized as EN 61558-2-6.

NOTE Harmonized as EN 61643-311.
NOTE Harmonized as EN 61643-321.
NOTE Harmonized as EN 61643-331.

NOTE some parts harmonized in HD 384/HD 60364 series.
NOTE Harmonized as EN 60601-2-4.

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

N/A

ZB

ANNEX ZB, SPECIAL NATIONAL CONDITIONS (EN)

N/A

4.1.15

Denmark, Finland, Norway and Sweden
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 liitettava suojakoskettimilla
varustettuun pistorasiaan”

In Norway: “Apparatet ma tilkoples jordet stikkontakt”
In Sweden: “Apparaten skall anslutas till jordat uttag”

N/A

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

N/A
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5222

Denmark
After the 2nd paragraph add the following:

A warning (marking safeguard) for high touch current
is required if the touch current exceeds the limits of
3,5mAa.c.ori0mAd.c.

N/A

5.4.11.1 and
Annex G

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

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

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

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

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

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

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

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

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

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

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

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

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

N/A
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5.5.2.1

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

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

5.7.5

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
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5.7.6.1

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 1,5 kV
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:

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

N/A

57.6.2

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
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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

G4.2

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

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

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

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

Justification:
Heavy Current Regulations, Section 6¢

N/A

G4.2

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
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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.I. 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

ZC

ANNEX ZC, NATIONAL DEVIATIONS (EN)

N/A

10.5.2

Germany
The following requirement applies:

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

Justification:

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

NOTE Contact address:

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

Tel.: Int +49-531-592-6320,
Internet: http://www.ptb.de

N/A
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Shenzhen HUAK Testing Technology Co., Ltd. All rights reserved.

This publication may be reproduced in whole or in part for non-commercial purposes as long as the
Shenzhen HUAK Testing Technology Co., Ltd. is acknowledged as copyright owner and source of the
material. Shenzhen HUAK Testing 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 ...................... Low power video doorbell
Trade Mark ..........ccccoeevvviviiinneeee s NIA
Model/Type reference.............c.........: V30
V20, V10, V50, V55, V60, V65, V70, M6, M7, M8, M9, M10, M11,
Listed Models ..........ccccocvvvvrvirneeen. s M12, M13, M1, M1Pro, M2, M3, M3Pro, M3se, M3s, M5, M6, M6Pro,
M7, M8, M9, M9Pro, M10, M10Pro, M11, M12, M12Pro
Hardware Version............cccccoveeeenell V2.0
Software Version .........ccccccoeeiceenll V2.0
Rating .......ccccecoeeviiieeiiniieeevvieeeee. s DC 5V From Micro USB or DC 1.5V From Battery
Result......cccceeiiiiiiiiiiiiccccccccccnneeen.. . POSItiVe

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
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TEST REPORT

Test Report No. : HK2012294032-3ER SR
Equipment under Test : Low power video doorbell
Model /Type V30
Listed Models - V20, V10, V50, V55, V60, V65, V70, M6, M7, M8, M9, M10, M11, M12,

M13, M1, M1Pro, M2, M3, M3Pro, M3se, M3s, M5, M6, M6Pro, M7,
M8, M9, M9Pro, M10, M10Pro, M11, M12, M12Pro

Applicant . Topvision(Shenzhen) Technology Co., LTD.

Room 601, No. 213, Niucheng Road, Niucheng Village, Xili Street,

pddress Nanshan District, Shenzhen City, China

Manufacturer . Topvision(Shenzhen) Technology Co., LTD.

Room 601, No. 213, Niucheng Road, Niucheng Village, Xili Street,

Address Nanshan District, Shenzhen City, China

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.

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
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** Modified History **

Revision Description Issued Data Remark
Revision 1.0 Initial Test Report Release 2021/01/07 Jason Zhou
The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 30 days only. The document is issued by
this document cannont be reproduced except in full with our prior written permission. The more details and the authenticity of the report will be confirmed at http://www.cer-mark.com
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SUMMARY

1.1

TEST STANDARDS

Page 5 of 30

The tests were performed according to following standards:

Report No.: HK2012294032-3ER

ETSI EN 300 220-1 V3.1.1 (2017-02)—Short Range Devices (SRD) operating in the frequency range 25

MHz to 1 000 MHz; Part 1: Technical characteristics and methods of measurement
ETSI EN 300 220-2 V3.2.1 (2018-06) —Short Range Devices (SRD) operating in the frequency range 25 MHz

to 1 000 MHz; Part 2: Harmonised Standard covering the essential requirements of article 3.2 of Directive
2014/53/EU for non specific radio equipment

1.2 Test Description
Clause Test Parameter Condition Result
All equipment conformance requirements
421 Operating frequency Apply to all equipment PASS
Unwanted emissions in the .
4.2.2 spurious domain Apply to all equipment PASS
Transmitters conformance requirements
4.3.1 Effective Radiated Power Apply to transmitters N/A
Apply to transmitters using annex B bands |, L.
. . Apply to transmitters using DSSS or wideband
432 Maximum e.r.p. spectral density techniques other than FHSS modulation, in annex N/A
C band X.
Apply to all transmitters except EUT with polite
spectrum access (described in clause 4.5) where
433 Duty Cycle permitted in annex B, table B.1 or annex C, table N/A
C.1 or any NRI.
434 Occupied Bandwidth Apply to all transmitters. N/A
4.3.5 Tx Out of Band Emissions Apply to all transmitters with OCW > 25 kHz. N/A
4.3.6 Transient power Transient power applies to all transmitters. N/A
4.3.7 Adjacent Channel Power Apply to all transmitters with OCW < 25 kHz. N/A
TX behaviour under Low
43.8 Voltage Conditions Apply to battery powered EUT. N/A
43.9 Adaptive Power Control Apply to all EUT with adaptive power control using N/A
annex C band AA.
4.3.10 FHSS equipment Apply to all FHSS equipment. N/A
Apply to EUT for operation in bands where T,, or
4.3.11 Short term behaviour Tor limits are specified in annex C, table C.1 or N/A
NRI.
Receivers conformance requirements
Apply to EUT with polite spectrum access instead
441 RX sensitivity of duty cycle where permitted by table B.1 in N/A
annex B, or table C.1 in annex C or any NRI.
442 Blocking Apply to all receivers Pass
Polite spectrum access conformance requirement
Apply to EUT with polite spectrum access instead
452 t(;lreee;rh(glr:jannel Assessment of duty cycle where permitted by table B.1 in N/A
annex B, or table C.1 in annex C or any NRI.
Polite spectrum access timin Apply to EUT with polite spectrum access instead
45.3 arame?ers 9 of duty cycle where permitted by table B.1 in N/A
P annex B, or table C.1 in annex C or any NRI.
454 Adaptive Frequency Agility Apply to EUT with AFA. N/A
HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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1.3 Test Facility

1.3.1 Address of the test laboratory

Shenzhen HUAK Testing Technology Co., Ltd.
Add. : 1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street,
Bao'an District, Shenzhen, Guangdong, China

1.4 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 Beide (Shenzhen) Product Service Limitedacc. 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 Beide (Shenzhen) Product Service Limitedfor Products
Quality is reported:

Measurement
Test Range Uncertainty Notes
Radiated Emission 30~1000MHz 3.90dB (1)
Radiated Emission Above 1GHz 4.26dB (1)
Conducted Disturbance 0.15~30MHz 2.71dB (1)

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

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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2 GENERAL INFORMATION

2.1 General Remarks

Date of receipt of test sample 2020/12/31
Testing commenced on 2020/12/31
Testing concluded on 2021/01/07

2.2 Environmental conditions

Report No.:

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

HK2012294032-3ER

NT: Normal Temperature 25°C

Temperature HT: High Temperature 40°C
LV: Low Temperature -10°C

NV: Normal Voltage DC 5V
Voltage HV: High Voltage DC 5.5V
LV: Low Voltage DC 4.5V

Relative Humidity 55 %

Other _

Air Pressure 101 kPa

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901

E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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2.3 General Description of EUT

Product Name:

Low power video doorbell

Model/Type reference:

V30

List model

V20, V10, V50, V55, V60, V65, V70, M6, M7, M8, M9, M10, M11, M12,
M13, M1, M1Pro, M2, M3, M3Pro, M3se, M3s, M5, M6, M6Pro, M7, M8,
M9, M9Pro, M10, M10Pro, M11, M12, M12Pro

Difference descrption

All model’s the function, software and electric circuit are the same, only with
a product color and model named different. Test sample model: V30.

Power supply:

DC 5V From Micro USB or DC 1.5V From Battery

Wireless technology

Frequency band:

433.050 - 434.790MHz

Operating frequency: 433.92MHz
Modulation type: FSK
Operating channel width: 8.083KHz
Maximum RF power: N/A

Spread spectrum method:

X Duty cycle [ JPolite spectrum access

Receiver category:

Category 1 is a high performance level of receiver.
In particular to be used where the operation of a SRD
may have inherent safety of human life implications.

[ |Category 1:

Category 1.5 is an improved performance level of

[ICategory 1.5: receiver category 2.

X]Category 2: Category 2 is standard performance level of receiver.
Category 3 is a low performance level of receiver.
Manufacturers have to be aware that category 3
receivers are not able to work properly in case of

[ICategory 3: coexistence with some services such as a mobile radio

service in adjacent bands. The manufacturer shall
provide another mean to overcome the weakness of
the radio link or accept the failure.

Antenna type:

Internal Antenna

Note: For more details, refer to the user’s manual of the EUT.

2.4 Description of Test Modes and Test Frequency

The EUT has been tested under typical operating condition. The user can control the EUT for staying in
continuous transmitting & receiving mode for testing.

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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2.5 Equipments Used during the Test

Report No.: HK2012294032-3ER

Effective radiated power & Spurious Emissions

Item Test Equipment Manufacturer Model No. Serial No. Calli:g?‘;(ion Cal.Due
1

Spectrum analyzer Agilent N9020A HKE-048 2020/06/18 | 2021/06/17

2 Receiver R&S ESR-7 HKE-010 2020/06/18 | 2021/06/17
3 | Broadbandantenna | Schwarzbeck | g co HKE-012 | 2020/06/18 | 2021/06/17
4 Horn antenna Schwarzbeck 9120D HKE-013 2020/06/18 2021/06/17
5 Spectrum analyzer R&S FSP40 HKE-025 2020/06/18 | 2021/06/17
6 Preamplifier EMCI Ehﬁgg?S HKE-015 | 2020/06/18 | 2021/06/17
7 Preamplifier Agilent 83051A HKE-016 2020/06/18 2021/06/17
8 Power meter Agilent E4419B HKE-085 2020/06/18 | 2021/06/17

Blocking

Item Test Equipment Manufacturer Model No. Serial No. Calgarfgon Cal.Due
1 Spectrum Analyzer Agilent N9020 HKE-048 2020/06/18 | 2021/06/17

Wireless
2 Communication R&S CMW500 HKE-027 2020/06/18 | 2021/06/17
Test Set

PSD & TX Transient & OOB & OBW & Duty cycle & Adjacent channel power

Item Test Equipment Manufacturer Model No. Serial No. Calg’;félon Cal.Due
1 Spectrum Analyzer Agilent N9020 HKE-048 2020/06/18 | 2021/06/17

TX behaviour under low voltage conditions

ltem Test Equipment Manufacturer Model No. Serial No. Cal||3barfet|on Cal.Due
1 Spectrum Analyzer Agilent N9020 HKE-048 2020/06/18 | 2021/06/17

The calibration interval is one year.The calibration interval is one year.
2.6 Modifications

No modifications were implemented to meet testing criteria.

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901

E-mail : service@cer-mark.com
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3 TEST CONDITIONS AND RESULTS

3.1 All equipment conformance requirements

3.1.1 Operating frequency

Limit

The manufacturer may declare either one or more operating frequencies and operating channels.

Operating channel(s) shall be entirely within operational frequency bands allowed by annexes B, C or any NRI.

Manufacturer Declaration

Parameters Value Note

433.050-434.790MHz

Operational Frequency band (Refer to Annex B .H)

Declared by the manufacturer

Nominal Operating Frequency 433.92MHz Declared by the manufacturer

Operating Channel width 8.083KHz Declared by the manufacturer

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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3.1.2 Unwanted emissions in the spurious domain

Limit
The power of any unwanted emission in the spurious domain shall not exceed the values given as bellow
Spurious domain emission limits

“__ Frequency 47 MHz to 74 MHz Other frequencies Frequencies
~—— 87,5 MHz to 118 MHz below 1 000 MHz above 1 000 MHz
T 174 MHz to 230 MHz
State T 470 MHz to 790 MHz
TX mode -54 dBm -36 dBm -30 dBm
RX and all other modes -57 dBm -57 dBm -47 dBm

Test Configuration

Below 1GHz
]
3m
Turntable
Tmto4m

Amplifier \ EUT

and 4
Receiver 1.5m

| |
| 7
Ground Plane > Coaxial Cable

Antenna mast
d: distance in 3 meters
1-4m

Amplifier and Receiver

Turntable

Signal Generator

Substituted Biconical or Log antenna  Biconical or Log antenna

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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Above 1GHz
el —
— e
Turntable«
\ EUT. Im to 4me
Test i
Recewver« 15m
| — |
| 7
Ground Plane« ‘: Coaxial Cables

Antenna mast

d: distance 3 meters 1-4 meter
d j

o
Horn antenna /\

Substituted Horn antenna

Turntable

Signal Generator

Receiver

Test Procedure

1. Please refer to ETSI EN 300 220-1 V3.1.1 (2017-02) Sub-clause 4 for the test conditions.
2. Please refer to ETSI EN 300 220-1 V3.1.1 (2017-02) Sub-clause 5.9.3.3 for the measurement method.

I esults shown in this test report ref nly to the mple tested unless otherwise stated and the sample re retained for 30 days only. The document is is

this document cannont be reproduced except in full with our prior written permission. The more details and th thenticity of the report will be confirmed at http
HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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Test Results

Remark: Measurement frequency from 25MHz to 6GHz and recorded worst at below:

RX mode
Fre. (MHz) ANT. Pol. EIRP 1 |imit | Margin | Conclusion
(dBm)
Below 1GHz:
227 21 Y; 7632 | 57 219,32 PASS
24460 Y; 7649 | 57 219,49 PASS
304.95 Y 7283 | 57 1583 PASS
410.27 Y 7556 | 57 ~18.56 PASS
485.92 Y; 7562 | 57 18.62 PASS
845.84 Y 7795 | 57 20.95 PASS
179.15 H 7717 | 57 2017 PASS
287.45 H 7576 | 57 18.76 PASS
359.93 H 7628 | 57 119,28 PASS
443.83 H 7169 | 57 214,69 PASS
562.26 H 7775 | 57 2075 PASS
814.34 H 7989 | 57 22.89 PASS
Note:

1.Cable loss and antenna gain was combined in the calculated result.
2.0ther point of the measurements are below 20dB from the limit.

Fre. (MHz) ANT. Pol. 5';5) Limit Margin Conclusion
Above 1GHz:
1831.06 H -65.51 -47 -18.51 PASS
2130.57 \ -67.76 -47 -20.76 PASS
3032.82 H -60.28 -47 -13.28 PASS
2994.31 \ -66.59 -47 -19.59 PASS
3348.63 H -64.43 -47 -17.43 PASS
3285.49 \ -68.04 -47 -21.04 PASS
4004.74 H -62.19 -47 -15.19 PASS
4031.54 \ -65.37 -47 -18.37 PASS
4620.31 H -65.29 -47 -18.29 PASS
4666.36 \Y, -64.45 -47 -17.45 PASS
5774.47 H -67.87 -47 -20.87 PASS
6116.12 \Y, -59.66 -47 -12.66 PASS

Note: “--“Other emission levels were very low against the limit and not reported.

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
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3.2 Transmitters conformance requirements

3.21 Effective Radiated Power

Limit

The effective radiated power shall not be greater than the value allowed in annexes B or C for the chosen
operational frequency band(s).:

Frequency range Radiated powr, e.r.p

433.050 - 434.790MHz 25 mw

Test Confiquration

' 3m I
Turntable
Amplifier \ | EuT ) fmiodm
Reacr;(ijver 1.5m | |

l /
Ground Plane > Coaxial Cable

Antenna mast
d: distance in 3 meters
1-4m

Amplifier and Receiver

Turntable

Signal Generator

Substituted Biconical or Log antenna  Biconical or Log antenna

Test Procedure

1. Please refer to ETSI EN 300 220-1 V3.1.1 (2017-02) Sub-clause 4 for the test conditions.
2. Please refer to ETSI EN 300 220-1 V3.1.1 (2017-02) Sub-clause 5.2.2.2 for the measurement method.

Test Results

EUT only have receive function, so this test report is not applicable.

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
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3.2.2 Duty cycle

Limit

The Duty Cycle at the operating frequency shall not be greater than values in annex B or C for the chosen

operational frequency band(s).
Frequency range Duty cycle
433.050 - 434.790MHz up to 100%

Test Results

EUT only have receive function, so this test report is not applicable.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 30 days only. The document is issued by

this document cannont be reproduced except in full with our prior written permission. The more details and the authenticity of the report will be confirmed at http://www.cer-mark.com
HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
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3.2.3 Occupied Bandwidth

Limit

The occupied bandwidth of the EUT according to ETSI EN 300 220-1 [1], clause 5.6.2 shall comply with the
limits in annex B or C.

The Operating Channel shall be declared and shall reside entirely within the Operational Frequency Band.
The Maximum Occupied Bandwidth at 99 % shall reside entirely within the Operating Channel defined by F,,
and Fhigh-

Test Configuration

EUT SPECTRUM
ANALYZER

Test Procedure

1. Please refer to ETSI EN 300 220-1 V3.1.1 (2017-02) Sub-clause 4 for the test conditions.
2. Please refer to ETSI EN 300 220-1 V3.1.1 (2017-02) Sub-clause 5.6.3.4 for the measurement method.

Test Results

EUT only have receive function, so this test report is not applicable.

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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Transient power
Limit

The transient power shall not exceed the values given in Table below:

Absolute offset from centre RBWgee Peak power limit applicable at measurement points
frequency
< 400 kHz 1 kHz 0 dBm
> 400 kHz 1 kHz -27 dBm

Test Confiquration

Transmitter Spectrum
under test Analiser
Modulation

signal

Test Procedure

1. Please refer to ETSI EN 300 220-1 V3.1.1 (2017-02) Sub-clause 4 for the test conditions.
2. Please refer to ETSI EN 300 220-1 V3.1.1 (2017-02) Sub-clause 5.10.3.2 for the measurement method.

Test Results

EUT only have receive function, so this test report is not applicable.

test report ref nly to the mplé tested unless otherwise stated a the sample re ret | f 30 days o he ycument is i

pt in ful I vritten permiss I ifirmed at htt
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3.2.4 Tx Out of Band Emissions
Limit

The EUT emissions level in OOB domains for the Operating Channel and the Operational Frequency Band
shall be less or equal to Table 15 spectrum mask.

Table 15: Emission limits in the Out Of Band domains

Domain Frequency Range RBWgee Max power limit
<. orp- 400 kHz 10 kHz -36 dBm
From ora - 200 kHz < f <, o-g - 200 kHz 1kHz -36 dBm
QOB limits applicable to flow - 200kHz < 1 < T, ors 1 kHz See Figure 6
Operational Frequency f=fiow_cre 1kHz 0dBm
BSandF. . f=1ign oFs 1 kHz 0 dBm
(See Figure 6) Fhigh oFB <1 < fnigh oFs + 200 kHz 1 kHz See Figure 6
Foion o * 200 KHz = f= 1"+ 400 kHz 1kHz -36 dBm
Frigh_ors * 400 kHz < f 10 kHz -36 dBm
f=f-25x0CW 1 kHz -36 dBm
f.-25x0CW=f=f -05x0CW 1 kHz See Figure 5
00B Iimits applicable to f=f,-05xOCW 1 kHz 0 dBm
%‘;‘Z’a;;ggrg;""e' f=1.+05xOCW 1 kHz 0.dBm
f,+05x0CW=f=f +25x0CW 1 kHz See Figure 5
f=1+25x0CW 1 kHz -36 dBm

NOTE: fis the measurement frequency.
f_ is the Operating Frequency.
Flow oFg s the lower edge of the Operational Frequency Band.
Fhigr:_OFB is the upper edge of the Operational Frequency Band.
OCW is the operating channel bandwidth.

Operating
Channel

0dBm/1kHz :

- .- ... . . -

-36 dBm/1kHz -36 dB/n’ﬂ kHz

D 2

fo- 2. mxocw fe fo + 2 5x0cwW
< >

Figure 5: Out Of Band Domain for Operating Channel with reference BW

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 30 days only. The document is issued by

this document cannont be reproduced except in full with our prior written permission. The more details and the authenticity of the report will be confirmed at http://www.cer-mark.com
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Figure 6: Out Of Band Domain for Operational Frequency Band with reference BW

Specific limits apply at frequencies immediately above and below the Operational Frequency Band as shown in
Figure 6.

NOTE: fj, oFp is the lower edge of the Operational Frequency Band.

fhieh OFB 1S the upper edge of the Operational Frequency Band.

Test Configuration

EUT SPECTRUM
ANALYZER

Test Procedure

1. Please refer to ETSI EN 300 220-1 V3.1.1 (2017-02) Sub-clause 4 for the test conditions.
2. Please refer to ETSI EN 300 220-1 V3.1.1 (2017-02) Sub-clause 5.11.3.2 for the measurement method.

Test Results

EUT only have receive function, so this test report is not applicable.
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3.2.5 ADJACENT CHANNEL POWER

Limit
Table 26: Adjacent channel power limits for transmitters with OCW < 25 kHz
Adjacent Channel power | Alternate Adjacent Channel
integrated over power integrated over
0,7 x OCW 0,7 x OCW
Normal test conditions -20 dBm -20 dBm
OCWES 20 i1z Extreme test conditions -15 dBm -20 dBm
Normal test conditions -37 dBm -40 dBm
OCW 220 kHz Extreme test conditions -32 dBm -37 dBm
Test Configuration
EUT SPECTRUM
ANALYZER

Test Procedure

3. Please refer to ETSI EN 300 220-1 V3.1.1 (2017-02) Sub-clause 4 for the test conditions.
4. Please refer to ETSI EN 300 220-1 V3.1.1 (2017-02) Sub-clause 5.11.3.2 for the measurement method.

Test Results

EUT only have receive function, so this test report is not applicable.

I esults shown in this test report ref nly to the mple tested unless otherwise stated and the sample re retained for 30 days only. The document is is
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3.2.6 TX behaviour under Low Voltage Conditions

Limit

The equipment shall either:

a) remain in the Operating Channel OC without exceeding any applicable limits (e.g. Duty Cycle); or b)
reduce its effective radiated power below the Spurious Emission limits without exceeding any applicable limits
(e.g. Duty Cycle); or

c¢) shut down, (ceasing function); as the voltage falls below the manufacturers declared operating voltage.

Test Confiquration

Receiver antenna

Spectrum analyzer EUT Power
Supply
©H

Test Procedure

5. Please refer to ETSI EN 300 220-1 V3.1.1 (2017-02) Sub-clause 4 for the test conditions.
6. Please refer to ETSI EN 300 220-1 V3.1.1 (2017-02) Sub-clause 5.12.3.2 for the measurement method.

Test Results

EUT only have receive function, so this test report is not applicable.
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3.3 Receivers conformance requirements

3.3.1 Blocking
Limit

The blocking levels at the specified frequency offsets shall be equal to or greater than the limits show in below
tables for each receiver category.

Limits for receiver category 3

cument cannont be reproduced except in full with our p

Requirement Limits
Receiver category 3
Blocking at +2 MHz from OC edge fhigh andf_, > -80 dBm
Blocking at +10 MHz from OC edge fiygp, and f,,, = -0 dBm
Blocking at +5 % of Centre Frequency or 15 MHz, > -60 dBm
whichever is the greater -
Limits for receiver category 2
Requirement Limits
Receiver category 2
Blocking at +2 MHz from OC edge fhigh and f,, > -69 dBm
Blocking at +10 MHz from OC edge fhigh andf_, > -44 dBm
Blocking at 5 % of Centre Frequency or 15 MHz, .
whichever is the greater z 44 dBm
Limits for receiver category 1.5
Requirement Limits
Receiver category 1.5
Blocking at +2 MHz from OC edge fhigh andf_, > -43 dBm
Blocking at +10 MHz from OC edge fyg, and f,,,, > -33 dBm
Blocking at +5 % of Centre Frequency or 15 MHz, > .33 dBm
whichever is the greater ~
Limits for receiver category 1
Requirement Limits
Receiver category 1
Blocking at +2 MHz from Centre Frequency > -20 dBm
Blocking at +10 MHz from Centre Frequency > -20 dBm
Blocking at +5 % of Centre Frequency or 15 MHz,
whichever is the greater 2 -20 dBm
Test Configuration
Signal Generator A
Combiner DUT

Signal Generator B

ts shown in this test report refer only to the sample(s) tested unless otherwise
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TEST PROCEDURE

1. Please refer to ETSI EN 300 220-1 V 2.4.1 (2012-05) Sub-clause 6 for the test conditions.
2. Please refer to ETSI EN 300 220-1 V 2.4.1 (2012-05) Sub-clause 8.4.2 for the measurement method.

TEST RESULTS
Test Channel I?:::E;?\%zll\?lrljlil) SngB ‘rIEfE(r)I;\?:)r (Iagnr:) Result
431.92 -53.16 -69 PASS
Low 435.92 -44.03 -69 PASS
423.92 -29.17 -44 PASS
443.92 -25.02 -44 PASS
High 412.22 -29.54 -44 PASS
455.62 -28.43 -44 PASS

t htt
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Test Setup Photos of the EUT
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4 External and Internal Photos of the EUT
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TEST REPORT

Test Report No. :

2021/01/07

HK2012294032-2ER .
Date of issue

Equipment under Test

Model/Type reference

Low power video doorbell

V30

V20, V10, V50, V55, V60, V65, V70, M6, M7, M8, M9, M10, M11, M12,

List Model(s) M13, M1, M1Pro, M2, M3, M3Pro, M3se, M3s, M5, M6, M6Pro, M7, M8,
M9, M9Pro, M10, M10Pro, M11, M12, M12Pro

Applicant Topvision(Shenzhen) Technology Co., LTD.

Address Room 601, No. 213, Niucheng Road, Niucheng Village, Xili Street, Nanshan
District, Shenzhen City, China

Manufacturer Topvision(Shenzhen) Technology Co., LTD.

Address Room 601, No. 213, Niucheng Road, Niucheng Village, Xili Street, Nanshan
District, Shenzhen City, China

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.
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Revision 1.0 Initial Test Report Release 2021/01/07 Jason Zhou
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1. TEST STANDARDS

The tests were performed according to following standards:

ETSI EN 300 328 V2.2.2 (2019-07)
Wideband transmission systems; Data transmission equipment operating in the 2,4 GHz band; Harmonised
Standard for access to radio spectrum

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 30 days only. The document is issued by

this document cannont be reproduced except in full with our prior written permission. The more details and the authenticity of the report will be confirmed at http://www.cer-mark.com
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2.SUMMARY

2.1. General Remarks

Page 6 of 94

Report No.: HK2012294032-

Date of receipt of test sample

2020/12/31

Testing commenced on

2020/12/31

Testing concluded on

2021/01/07

2.2. Product Description

2ER

Name of EUT Low power video doorbell

Model(s) Number V30

List Models V20, V10, V50, V55, V60, V65, V70, M6, M7, M8, M9, M10,
M11, M12, M13, M1, M1Pro, M2, M3, M3Pro, M3se, M3s, M5,
M6, M6Pro, M7, M8, M9, M9Pro, M10, M10Pro, M11, M12,
M12Pro

Model diff: All model’s the function, software and electric circuit are the

same, only with a product color and model named different.
Test sample model: V30.

Hardware version V2.0
Software version V2.0
Antenna Type Internal Antenna
Antenna gain 1 dBi

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
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2.3. Equipment Under Test
Power supply system utilised

Power supply voltage : | O]230V /50 Hz O 120V / 60Hz
0|12V DC 0|24V DC
@| Other (specified in blank below)

DC 5V From Micro USB or DC 1.5V From Battery

Description of the test mode

IEEE 802.11b/g/n: Thirteen channels are provided to the EUT.

Channel Frequency(MHz) Channel Frequency(MHz)

1 2412 8 2447
2 2417 9 2452
3 2422 10 2457
4 2427 11 2462
5 2432 12 2467
6 2437 13 2472
7 2442

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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Test Frequency List

Page 8 of 94 Report No.: HK2012294032-2ER

Test Frequency
Modulation Low Middle High
Type Channel Fre(l?nl:-lezr)lcy Channel Frtmt:;ezr;cy Channel Fr??nl;lir;cy
802.11b 1 2412 7 2442 13 2472
802.11g 1 2412 7 2442 13 2472
802.11n HT20 1 2412 7 2442 13 2472
802.11n HT40 3 2422 7 2442 11 2462

2.4. Description of the Equipment under Test (EUT)

Reference documents:

802.11™ WLAN

Special test descriptions:

None

Configuration descriptions:

TX tests: performed at the lowest, the middle, and the highest channel

RX/Standby tests: WLAN test mode enabled, scan enabled, TX Idle

Test mode:

X Special software is used. EUT is transmitting pseudo random data by itself

802.11™ WLAN standard
capabilities:

<] 802.11b:13; [X] 802.11g:13; [X] 802.11n HT20:13;

channel numbers: [X] 802.11n HT40:11

channel separation: | 5SMHz

used freq. range: X|2412-2472MHz; [X|2422-2462MHz
modulation types: DSSS,0FDM
Used Bandwidth: X]20MHz; X]40MHz

2.5. EUT Classification:

X stand alone equipment
Type of equipment: | [] plug in radio equipment
[ combined equipment
. ) X Wide Band Modulation (None Hopping — e.g. DSSS, OFDM)
Modulation types: [ Frequency Hopping Spread Spectrum (FHSS)
[] Frame Based Equipment
3 Yes, LBT-based XlLoad Based Equipment
] Yes, non-LBT-based
Adaptive equipment: E \'\G(e)s (but can be disabled)
X q value N/A
L] COT value
X CCA value 18us
Operating mode 1 (single antenna)
Equipment with 1 antenna,
[ Equipment with 2 diversity antennas operating in switched diversity mode by
which at any moment in time only 1 antenna is used,
Smart antenna system with 2 or more transmit/receive chains, but operating in
a mode where only 1 transmit/receive chain is used)
Antennas and . - -
transmit operating Ope.ratlng mode 2_ (mgltlpl_e antennas, no beamforming) .
modes: X Equipment operatlng in this modg contains a smart a_ntenna system using two
or more transmit/receive chains simultaneously but without beamforming.
Operating mode 3 (multiple antennas, with beamforming)
Equipment operating in this mode contains a smart antenna system using two
L] or more transmit/receive chains simultaneously with beamforming. In addition
to the antenna assembly gain (G), the beamforming gain (Y) may have to be
taken into account when performing the measurements.
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2.6. EUT configuration

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

@ - supplied by the manufacturer

O - supplied by the lab

O| Power Cable Length (m) : /
Shield : /
Detachable : /

OAdapter information

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 30 days only. The document is issued by

this document cannont be reproduced except in full with our prior written permission. The more details and the authenticity of the report will be confirmed at http://www.cer-mark.com
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3. TEST ENVIRONMENT

3.1. Address of the test laboratory

Shenzhen HUAK Testing Technology Co., Ltd.
Add.: 1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District,
Shenzhen, Guangdong, China

The sites are constructed in conformance with the requirements of ANSI C63.7, ANSI C63.4 (2003) and
CISPR Publication 22.

3.2. Environmental conditions

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

Normal Temperature/NT: 25 °C
High Temperature/HT: 40°C
Low Temperature/LT: -10°C
Normal Voltage: DC 1.5V

High Voltage/HV: DC 1.65V
Low Voltage/LV: DC 1.35V
Relative Humidity: 55 %

Air Pressure: 989 hPa

3.3. Test Description

3.4.1 Main Terms

Verdict Verdict of each test cases.

Test Case Test cases identification number description in ETSI specification.
3.4.2 Terms used in Condition column

NTC Normal voltage, Normal Temperature

HTHV High voltage, High Temperature

LTHV High voltage, Low Temperature

HTLV Low voltage, High Temperature

LTLV Low voltage, Low Temperature

3.4.3 Terms used in Verdict column

Pass This test cases has been tested, and EUT is conformant to the applied standards in
the given frequency band.

Fail This test cases has been tested, but EUT is not conformant to the applied standards
in the given frequency band.

N/A This test case is either not required/not applicable in the specified band or is not
applicable according to the specific PICS/PIXIT for the EUT.

Inc Test case result is ambiguous in the given frequency band.

Decl Declaration is received from the client to demonstrate the conformity to the relevant
specification in the given frequency band.

BR This test cases is not tested in the given frequency band, but this testcases was

tested with pass result for the initial model in the given frequency band.

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
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3.4.4 Sumarry of measurement results

X No deviations from the technical specifications were ascertained
L] There were deviations from the technical specifications ascertained
Test Test
Specification Test Case Condition Mode Pass Fail N/A NP Remark
Clause
NTC 802.11b X L] [] []
540 RF output LTNV i 28(12-1 1H gT 2 X ] L] [
power 11n
HTNV | go211nHTa0 | X [ N O
Power 802.11b
802.11g
5.4.3 %;;enciirtm NTC 802111 Hroo | X ] ] L]
y 802.11n HT40
Duty Cycle, 2831 13
542 Tx-ﬁ_t)a(t_qu:nce, NTC 802.11n HT20 =] L] R ]
gap 802.11n HT40
Medium 802.11b
54.2 Utilisation NTC 8028_%'; 1ng20 O O X O
(MU) ggctor 802.11n HT40
Adaptivity
(adaptive 802.11b
equipment 802.11g
5.4.6 using NTC 80211nuT20 | X ] ] ]
wodulations 802.11n HT40
other than
FHSS)
Occupied 2831 13
5.4.7 Channel NTC 802 11n HT2046 X ] L] ]
Bandwish 802.11n HT40
Transmitter NTC 802.11b X ] ] ]
unwanted 802 11
54.8 emissions in LTNV 119 [ O X L
the out-of- 802.11n HT20
band domain HTNV 802.11n HT40 ] ] X L]
Transmitter
unwanted 802.11b
emissions in 802.11g
549 thedzf)nuarilgus NTC 802.11n HT20 X L] L] ]
(conducted & 802.11n HT40
radiated)
Eﬁjﬁgfg 802.11b
5.4.10 emissions NTC 8028_(1%11 1H9T20 X O O O
(conducted & 802.11n HT40
radiated)
802.11b
Receiver 802.11g
5.4.11 Blocking NTC | goo11nHT20 | X [ .
802.11n HT40

Remark: The measurement uncertainty is not included in the test result.
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Preliminary tests were performed in different data rate to find the worst radiated emission. The data rate
shown in the table below is the worst-case rate with respect to the specific test item. Investigation has been
done on all the possible configurations for searching the worst cases. The following table is a list of the test
modes shown in this test report.

Mode Data Rate
11b/CCK 1 Mbps
11g/OFDM 6 Mbps

11n HT20/OFDM 6.5 Mbps

11n HT40/OFDM 13.5 Mbps

3.4. 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 TR-100028-01" Electromagnetic compatibility
and Radio spectrum Matters (ERM);Uncertainties in the measurement of mobile radio equipment
characteristics;Part 1 and TR-100028-02 “Electromagnetic compatibility and Radio spectrum Matters
(ERM);Uncertainties in the measurement of mobile radio equipment characteristics;Part 2 “ and is
documented in the Shenzhen HUAK Testing Technology Co., Ltd. quality system 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 Shenzhen HUAK Testing Technology Co., Ltd. is reported:

No. ltem Uncertainty
1 Occupied Channel Bandwidth +3.68%
2 RF power, conducted +0.37dB
3 Power Spectral Density, conducted +0.78dB
4 Unwanted Emissions, conducted +2.71dB
5 All emissions, radiated +4.28dB
6 Temperature +0.5°C
7 Humidity +29%
8 DC and low frequency voltages +1.5%
9 Time +1.0%
10 Duty Cycle +3.0%
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3.5. Equipments Used during the Test

Page 13 of 94

Report No.: HK2012294032-2ER

RF output power & PSD & OOB & OBW & Hoping & Duty Cycle, Tx-sequence, Tx-gap & Adaptively&Blocking

. . Calibration Calibration
Item Test Equipment Manufacturer | Model No. Serial No. Date Due Date
1 Spectrum analyzer Agilent N9020A HKE-048 2020/06/18 2021/06/17
2 Signal generator Agilent 83630A HKE-028 2020/06/18 2021/06/17
3 Signal generator Agilent N5182A HKE-029 2020/06/18 2021/06/17
4 | RF automatic Tonscend | JS0806-2 | HKE-060 | 2020/06/18 | 2021/06/17
control unit
5 Temperature and Boyang HTC-1 HKE-075 2020/06/18 | 2021/06/17
humidity meter
Transmitter spurious emissions & Receiver spurious emissions
ltem | Test Equipment Manufacturer | Model No. Serial No. Calibration Calibration
Date Due Date
1 | Broadband Schwarzbeck | VULB 9163 | HKE-012 | 2020/06/18 | 2021/06/17
antenna
2 Horn antenna Schwarzbeck 9120D HKE-013 2020/06/18 2021/06/17
3 Receiver R&S ESR-7 HKE-010 2020/06/18 2021/06/17
4 Position controller Taiwan MF MF7802 HKE-011 2020/06/18 2021/06/17
5 | Preamplifier EMCI Emggg 84| Hke-015 | 20200618 | 2021/06/17
6 Preamplifier Agilent 83051A HKE-016 2020/06/18 2021/06/17
7 High pass filter unit Tonscend JS0806-F HKE-055 2020/06/18 2021/06/17
8 Spectrum analyzer Agilent N9020A HKE-048 2020/06/18 2021/06/17
g | Jemperature and Boyang HTC-1 HKE-077 2020/06/18 2021/06/17
humidity meter
The calibration interval is 1 year.
HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
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4. TEST CONDITIONS AND RESULTS

4.1. ETSIEN 300 328 REQUIREMENTS

4.1.1. RF Output Power
LIMIT

According to ETSI EN 300 328 V2.2.2 §4.3.1.2.3,

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

The maximum RF output power for non-adaptive equipment shall be declared by the supplier and shall not
exceed 20 dBm. See clause 5.4.1 m). For non-adaptive equipment using wide band modulations other than
FHSS, the maximum RF output power shall be equal to or less than the value declared by the supplier.

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

TEST CONFIGURATION

H & T Chamber

1.5m cogxial cablg
Power Test Set ---------- EUT

1.2m p§>wer cable

DC Power Supply

TEST PROCEDURE

According to ETSI EN 300 328 V2.2.2(2019-07) §5.4.2.2.1.2, conducted method..

Step 1:

* Use a fast power sensor with a minimum sensitivity of -40 dBm 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) is 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.

- For each individual sampling point (time domain), sum the coincident power samples of all ports and
store them. Use these summed samples as the new stored data set.
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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 sensitivity of the power sensor (e.g. in case of radiated measurements), 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. The start and stop points shall be included. Save these Pburst values, as well as the
start and stop times for each burst.

1 < ,
})bursr = Z, P:ample(} ! )
]‘— n=1
with k being the total number of samples and n the actual sample number.
Step 5:
* The highest of all Pburst values (value A in dBm) will be used for maximum e.i.r.p. calculations.
Step 6:
» Add the (stated) antenna assembly gain G in dBi of the individual antenna.
* In case of smart antenna systems operating in mode with beamforming (see clause 5.3.2.2.4), 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 (Pout) shall be calculated using the formula below:

Pout=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.

EUT DESCRIPTION:
Mode: [802.11b [XI802.11g [802.11n HT20 | [X1802.11n HT40
[2412MHz [<2412MHz [2412MHz [2422MHz
Test Channel [X2442MHz [K12442MHz [K2442MHz [K2442MHz
[X2472MHz K2472MHz [K2472MHz [X12462MHz
B [J20MHzZ DI20MHzZ [J20MHzZ [ J20MHz
[J40MHz [J40MHz [J40MHz J40MHz
. XIDSSS []DSSS []DSSS []DSSS
Modulation Type [JOFDM OFDM XIOFDM XIOFDM
Channel Separation X5MHz XI5MHz XI5MHz XI5MHz

MEASUREMENT DESCRIPTION

Instrument: Power Meter measuring burst Power(RMS) of a least 10 packets
Performed: < Conducted
) || Radiated (only if no conducted sample is provided)
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TEST RESULTS

802.11b (1Mbps) Mode

Channelg Co.rll-?i?ttion Bursts Power Limit (dBm) Test Result
. NTC . 15 . 1402 . 20 . Compliant

low : LTNV : 15 : 1351 : 20 . Compliant
© HTNV ¢ 15 : 1376 : 20 . Compliant

- NTC 15 : 1455 : 20 . Compliant

Middle : LTNV : 15 : 1432 : 20 . Compliant
©OHTNV ¢ 15 ¢ 1411 20 . Compliant

© NTC 15 © 1370 20 . Compliant

High : LTNV : 15 : 1369 : 20 . Compliant
HT/NV 15 13.38 20 Compliant

802.11g (6Mbps) Mode

Channelé Co-rl;teifttion Bursts Power Limit (dBm) Test Result
© NTC : 15 : 1438 : 20 . Compliant
Llow : LTNV : 15 : 1419 : 20 . Compliant
© HTNV © 15 1392 20 © Compliant
© NTC ¢ 15 1449 20 . Compliant
Middle @ LTNV : 15 : 1417 : 20 . Compliant
© HTNV  © 15 1404 20 . Compliant
© NTC 15 1379 20 - Compliant
High @ LTINV 15 © 1366 20 . Compliant
HT/NV 15 13.53 20 Compliant
802.11n HT-20 (6.5Mbps) Mode

Channelg c Te§t. Bursts Power Limit (dBm) Test Result

: Condition
. NTC  © 15 : 1438 20 - Compliant
Llow : LTNV : 15 : 1410 : 20 . Compliant
© HTNV  © 15 1403 : 20 . Compliant
© NTC ¢ 15 © 1353 20 . Compliant
Midde @ LTNV @ 15 @ 1324 ° 20 - Compliant
© HTNV ¢ 15 1331 20 . Compliant
© NTC ¢ 15 : 1365 : 20 . Compliant
High @ LTANV : 15 : 1339 : 20 . Compliant
HT/NV 15 13.94 20 Compliant
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802.11n HT-40 (13.5Mbps) Mode

Channel% Cozzfttion Bursts Power Limit (dBm) Test Result
. NTC : 15 © 1359 20 . Compliant

low : LTNV 15 : 1322 : 20 . Compliant
© HTNV ¢ 15 1334 : 20 . Compliant

- NTC 15 : 1361 : 20 . Compliant

Middle : LTNV : 15 : 1358 : 20 . Compliant
© HTNV ¢ 15 i 1340 20 . Compliant

© NTC 15 1361 : 20 . Compliant

High : LTNV : 15 : 1343 i 20 . Compliant
HT/NV 15 13.08 20 Compliant

Note: 1. Cable loss and antenna gain was combined in the calculated result.

I esults shown in this test report ref nly to the mple tested unless otherwise stated and the sample re retained for 30 « 5 0 he document is i

this document cannont be reproducec cept in full with our prior written permission. The mc letails and t t ticity of the r ort will confirmed at htt
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4.1.2. Duty Cycle, TX-sequence,TX-gap

LIMIT

ETSI EN 300 328 (V2.2.2) Sub-clause 4.3.1.3.3

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

The Tx-sequence time shall be equal to or less than 10 ms. The minimum Tx-gap time following a Tx-
sequence shall be equal to the duration of that proceeding Tx-sequence with a minimum of 3,5 ms.

TEST PROCEDURE

Please refer to ETSI EN 300 328 (V2.2.2) Sub-clause 5.4.2.2.1.3

For systems using wide band modulations other than FHSS, the measurement shall be performed at the
lowest, the middle, and the highest channel on which the equipment can operate. These frequencies shall be
recorded.

The test procedure, which shall only be performed for non-adaptive systems and only to be performed at
normal environmental conditions, shall be as follows:

Step 1:

» Use the same stored measurement samples from the procedure described in clause 5.4.2.2.1.2.

* 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 case of insufficient sensitivity of the power sensor (e.g. in case of radiated
measurements), the value of 30 dB may need to be reduced appropriately.

Step 2:

» Between the saved start and stop times of each individual burst, calculate the TxOn time. Save these TxOn
values.

Step 3:

* Duty Cycle (DC) is the sum of all TxOn times between the end of the first gap (which is the start of the first
burst within the observation period) and the start of the last burst (within this observation period) divided by
the observation period. The observation period is defined in clause 4.3.1.3.2 or clause 4.3.2.4.2.

Step 4:

» For FHSS equipment using blacklisting, the TxOn time measured for a single (and active) hopping frequency
shall be multiplied by the number of blacklisted frequencies. This value shall be added to the sum calculated
in step 3 above. If the number of blacklisted frequencies cannot be determined, the minimum number of
hopping frequencies (N) as defined in clause 4.3.1.4.3 shall be assumed.

* The calculated value for Duty Cycle (DC) shall be recorded in the test report. This value shall be equal to or
less than the maximum value declared by the manufacturer.

Step 5:

» Use the same stored measurement samples from the procedure described in clause 5.4.2.2.1.2.

« Identify any TxOff time that is equal to or greater than the minimum Tx-gap time as defined in clause
4.3.1.3.3 or clause 4.3.2.4.3. These are the potential valid gap times to be further considered in this procedure.
« Starting from the second identified gap, calculate the time from the start of this gap to the end of the
preceding gap. This time is the Tx-sequence time for this transmission. Repeat this procedure until the last
identified gap within the observation period is reached.

» A combination of consecutive Tx-sequence times and Tx-gap times followed by a Tx-gap time, which is at
least as long as the duration of this combination, may be considered as a single Tx-sequence time and in
which case it shall comply with the limits defined in clause 4.3.1.3.3 or clause 4.3.2.4.3.

« It shall be noted in the test report whether the UUT complies with the limits for the maximum Tx-sequence
time and minimum Tx-gap time as defined in clause 4.3.1.3.3 or clause 4.3.2.4.3.

EUT DESCRIPTION:
Mode: X]802.11b X1802.11g X|802.11n HT20 X]802.11n HT40

X]2412MHz X]2412MHz X]2412MHz X|2422MHz
Test Channel X|2442MHz X]2442MHz X]2442MHz X|2442MHz
X2472MHz X]2472MHz X2472MHz X|2462MHz

Bandwidth X]20MHz X]20MHz X]20MHz [ [20MHz

[ ]40MHz [ J[40MHz [ ]40MHz X40MHz

. XIDSSS [ IDSSS [ IDSSS [ IDSSS

Modulation Type [JOFDM XIOFDM XIOFDM [<IOFDM

Channel Separation X|5MHz XI5MHz X|I5MHz X|5MHz
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MEASUREMENT DESCRIPTION

Instrument: Power Meter measuring average burst Power of a least 10 packets
] X Conducted
Performed: = - - - -
|| Radiated (only if no conducted sample is provided)

TEST RESULTS

Not Applicable
The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 30 days only. The document is issued by
this document cannont be reproduced except in full with our prior written permission. The more details and the authenticity of the report will be confirmed at http://www.cer-mark.com
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4.1.3. Medium Utilisation (MU) factor

LIMIT

ETSI EN 300 328 V2.2.2(2019-07) Sub-clause 4.3.1.6.3
For non-adaptive equipment using wide band modulations other than FHSS, the maximum Medium Utilization

factor shall be 10 %.

Report No.: HK2012294032-2ER

This requirement does not apply to adaptive equipment unless operating in a non-adaptive mode. In addition,
this requirement does not apply for equipment with a maximum declared RF Output power level of less than
10 dBm e.i.r.p. or for equipment when operating in a mode where the RF Output power is less than 10 dBm

e.i.r.p.

TEST PROCEDURE

Please refer to ETSI EN 300 328 V2.2.2(2019-07) Sub-clause 5.4.2.2.1.4

Step 1:

» Use the same stored measurement samples from the procedure described in clause 5.4.2.2.1.2.

Step 2:

* For each burst calculate the product of (Pburst / 100 mW) and the TxOn time. Pburst is expressed in mW.

TxOn

time is expressed in ms.

Step 3:

* Medium Utilization is the sum of all these products divided by the observation period (expressed in ms)
which is defined in clause 4.3.1.3.2 or clause 4.3.2.4.2. This value, which shall comply with the limit given in
clause 4.3.1.6.3 or clause 4.3.2.5.3, shall be recorded in the test report.

If, in case of FHSS equipment, operation without blacklisted frequencies is not possible, the power of the
bursts on blacklisted hopping frequencies (for the calculation of the Medium Utilization) is assumed to be
equal to the average value of the RMS power of the bursts on all active hopping frequencies.

EUT DESCRIPTION:
Mode: [<]1802.11b <]802.11g [x1802.11n HT20 <]1802.11n HT40
2412MHz ]2412MHz X12412MHz ]2422MHz
Test Channel X2442MHz X]2442MHz X2442MHz X12442MHz
X]2472MHz X]2472MHz X]2472MHz X]2462MHz
Bandwidth X|20MHz >XJ20MHz X|20MHz [ 120MHz
[ 140MHz [ 140MHz [ 140MHz >XJ40MHz
. XIDSSS [ IDSSS [ IDSSS [ IDSSS
Modulation glypo [JOFDM [XIOFDM [XIOFDM [XIOFDM
Channel Separation X|5MHz XI5MHz XI5MHz XI5MHz
MEASUREMENT DESCRIPTION
Instrument: Power Meter measuring average burst Power of a least 10 packets
Performed: < Conducted
) || Radiated (only if no conducted sample is provided)
TEST RESULTS

Not Applicable
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4.1.4. Power Spectral Density

LIMIT

According to ETSI EN 300 328 V2.2.2(2019-07) §4.3.2.3.3,

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

These measurements shall only be performed at normal test conditions.

TEST CONFIGURATION

0.2m coaxial cable
SPECTRUM

EUT ANALYZER

TEST PROCEDURE
According to ETSI EN 300 328 V2.2.2(2019-07) §5.4.3.2.1, conducted method.
The test procedure shall be as follows:
Step 1:
Connect the UUT to the spectrum analyser and use the following settings:
» Start Frequency: 2 400 MHz
* Stop Frequency: 2 483,5 MHz
* Resolution BW: 10 kHz
* Video BW: 30 kHz
» Sweep Points: > 8 350; for spectrum analysers not supporting this number of sweep points, the
frequency band may be segmented
* Detector: RMS
* Trace Mode: Max Hold
* Sweep time:  For non-continuous transmissions: 2 x Channel Occupancy Time x number of sweep
Points
For non-adaptive equipment use the maximum TX-sequence time in the formula above
instead of the Channel Occupancy Time
For continuous transmissions: 10 s; the sweep time may be increased further until
a value where the sweep time has no further impact anymore on the RMS value of the signal
For non-continuous signals, wait for the trace to stabilize.
Save the data (trace data) set to a file.
Step 2:
For conducted measurements on smart antenna systems using either operating mode 2 or operating mode 3
(see clause 5.3.2.2), repeat the measurement for each of the transmit ports. For each sampling point
(frequency domain), add up the coincident power values (in mW) for the different transmit chains and use this
as the new data set.
Step 3:
Add up the values for power for all the samples in the file using the formula below.

k
P.S'mn = ZPsampie(’ ’)

n=1

with k being the total number of samples and n the actual sample number
Step 4:
Normalize the individual values for power (in dBm) so that the sum is equal to the RF Output Power (e.i.r.p.)
measured in clause 5.4.2 and save the corrected data. The following formulas can be used:

CC orr P Sum ™~ P

eirp.

P Samp/econ'(’ 1) =P Sample(”) - CC orr

with n being the actual sample number
Step 5:
Starting from the first sample PSamplecorr(n) (lowest frequency), add up the power (in mW) of the following
samples representing a 1 MHz segment and record the results for power and position (i.e. sample #1 to
sample #100). This is the Power Spectral Density (e.i.r.p.) for the first 1 MHz segment which shall be recorded.
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Shift the start point of the samples added up in step 5 by one sample and repeat the procedure in step 5 (i.e.
sample #2 to sample #101).

Step 7:

Repeat step 6 until the end of the data set and record the Power Spectral Density values for each of the 1

MHz segments.

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

EUT DESCRIPTION:
Mode: [<1802.11b X1802.11g X1802.11n HT20 X]802.11n HT40
X2412MHz X]2412MHz X2412MHz X]2422MHz
Test Channel X2442MHz X]2442MHz X2442MHz X2442MHz
X12472MHz X]12472MHz X12472MHz X12462MHz
Bandwidth XI120MHz X]20MHz XI120MHz [ 120MHz
[ 140MHz [ 140MHz [ 140MHz >XJ40MHz
. XIDSSS [ IDSSS [ IDSSS [ IDSSS
Modulation Type [JOFDM XIOFDM [KIOFDM [XIOFDM
Channel Separation X|5MHz XI5MHz X|I5MHz X|I5MHz
MEASUREMENT DESCRIPTION
Instrument: Spectrum Analyzer
Detector: RMS
Sweep time: 10S
Video bandwidth: 30KHz
Resolution bandwidth: | 10KHz
Span: 83.5MHz
Frequency range 2400-2483.5MHz
Sweep Points 15000
] X Conducted
Performgg; [ ] Radiated (only if no conducted sample is provided)
TEST RESULTS
Test mode Spatial Channel Power Density Limit
streams | frequency(MHz) (dBm/MHz) (dBm/MHz)
1 Low 2.37 10
802.11b 1 C
1Mbps Middle 1.98 10
1 High 2.22 10
1 Low -1.09 10
802.11g 1 .
6Mbps Middle -1.05 10
1 High -0.82 10
1 Low -1.22 10
802.11n
HT-20 1 Middle -1.14 10
6.5Mbps 1
High 1.13 10
1 Low 5.58 10
802.11n 7
HT-40 Middle -5.52 10
13.5Mbps 1
High -5.63 10
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802.11b 2412

0 Power Spectral Density Measurement

PSD:237 dBm

T
Q
oA
H
3
3
100 : - - - S
w—Level(dBm) e PSD(dBM) w—Limit(dBm)
T T T T T T T T T T T T T T T T T
2400 205 2410 2415 22 2425 230 3 2440 2445 250 255 280 285 270 275 280
Frequency [MHz]
Power Spectral Density Measurement
PSD:1.98 dBm
5
Q
=
3
3
3
100 . - - - - -
—Level(dBm) == PSD(dBm) = Limit(dBm)
T T T T T T T T T T T T T T T T T
2400 205 210 2415 220 225 230 3 2440 245 250 55 280 285 7 75 280

Frequency [MHz]

802.11b 2472

Power Spectral Density Measurement
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802.11g 2412

30 Power Spectral Density Measurement
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0= Power Spectral Density Measurement
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802.11n HT20 2412

. Power Spectral Density Measurement
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802.11n HT40 2422

Power Spectral Density Measurement
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4.1.5. Adaptivity (Adaptive equipment using modulations other than FHSS)

LIMIT

Operational Mode

Non-LBT

LBT based Detect and Avoid

Requirement Load Based Load Based Equipment
based Detect|  Frame Based Equipment (CCA | (CCA not using any of
and Avoid Equipment using ‘energy the mechanisms
detect’) referenced as note 2)
Minimum Clear Channel
Assessment (CCA) Time NA 18 us (see note 1) | 18 us (see note 2) 18 us (see note 2)
Maximum Channel
Occupancy (COT) Time 40 ms Tms to 10 ms 13ms (see note 2) 13ms
At least 5% of
Minimum Idle Period |COT and 100 5% of COT (see note 2) (see note 2)
LS
Extended CCA check NA NA (see note 2) between 18 1 s and at

least 160 us

Short Control Signaling
Transmissions

Maximum duty cycle of 10% within an observation period of 50 ms

(see note 3)

Note 1: The CCA time used by the equipment shall be declared by the supplier.
Note 2: Load Based Equipment may implement an LBT based spectrum sharing mechanism based on the
Clear Channel Assessment (CCA) mode using energy detect, as described in IEEE Std.

802.11TM.2007 clauses 9,15,18 or 19, in IEEE Std. 802.11n TM 2009 clauses 9,11 and 20 or in

IEEE Std. 802.15.4 TM 2011, clauses 4 and 5.
Note 3: Adaptive equipment may or may not have Short Control Signaling Transmissions.
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Wanted signal mean power from companion device:
TL =-70 dBm/MHz + 10 x log10 (100 mW / P,y) (Poutin mW e.i.r.p.)
Unwanted Signal parameters

Wanted signal mean power Maximum transmit power (PH)
from companion device EIRP mW Uiz et el (i)
sufficient to maintain the link 2395 0r 2488,5 -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.

TEST CONFIGURATION

Spectrum
1.5m Analyzer
0-2m 0.3m
«— Splitter/ ) 1.0m Companion
uut Combiner Direct. Coupler Device
AR
1.0m ]
1.0m Signal
Generator
1.0
" (Interferer)
Splitter/ [«
Combiner L
Signal
Generator
Note: all cable is coaxial cable in this test 1.0m (Blocker)
MEASUREMENT DESCRIPTION
According to ETSI EN 300 328 V2.2.2(2019-07) §5.4.6.2.1.4, Conducted measurements

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 generator
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.

+ Adjust the received signal level (wanted signal from the companion device) at the UUT to the value defined
in table 10 (clause 4.3.2.6.3.2.2) for Frame Based Equipment or in table 11 (clause 4.3.2.6.3.2.3) for Load
Based Equipment. Testing of Unidirectional equipment does not require a link to be established with a
companion device.

* The analyser shall be set as follows:

- RBW: = Occupied Channel Bandwidth (if the analyser does not support this setting, the

highest available setting shall be used)

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

shall be used)

- Detector Mode: RMS

- Centre Frequency: Equal to the centre frequency of the operating channel

- Span: 0 Hz

- Sweep time: > maximum Channel Occupancy Time

- Trace Mode: Clear Write

- Trigger Mode: Video

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
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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.

 For Frame Based Equipment, using the procedure defined in clause 5.4.6.2.1.5, it shall be verified that the
UUT complies with the maximum Channel Occupancy Time and minimum Idle Period defined in

clause 4.3.2.6.3.2.2, step 3. When measuring the Idle Period of the UUT, only transmissions from the UUT
shall be considered.

* For Load Based equipment, using the procedure defined in clause 5.4.6.2.1.5, it shall be verified that the
UUT complies with the maximum Channel Occupancy Time and minimum Idle Period defined in clause
4.3.2.6.3.2.3, step 2 and step 3. When measuring the Idle Period of the UUT, only transmissions from

the UUT shall be considered.

For the purpose of testing Load Based Equipment referred to in the first paragraph of clause 4.3.2.6.3.2.3
(IEEE 802.11™ [i.3] or IEEE 802.15.4™ [i.4] equipment), the limits to be applied for the minimum Idle Period
and the maximum Channel Occupancy Time are the same as defined for other types of Load Based
Equipment (see clause 4.3.2.6.3.2.3, step 2 and step 3). The Idle Period is considered to be equal to the CCA
or Extended CCA time defined in clause 4.3.2.6.3.2.3, step 1 and step 2.

Step 3: Adding the interference signal

* An interference signal as defined in clause B.7 is injected on the current operating channel of the UUT. 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 4.3.2.6.3.2.2, step 5 (frame based equipment) or clause 4.3.2.6.3.2.3, step 5 (load
based equipment).

Step 4: Verification of reaction to the interference signal

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

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

i) The UUT shall stop transmissions on the current operating channel.

The UUT is assumed to stop transmissions within a period equal to the maximum Channel Occupancy

Time defined in clause 4.3.2.6.3.2.2 (frame based equipment) or clause 4.3.2.6.3.2.3 (load based
equipment).

ii) Apart from Short Control Signalling Transmissions, there shall be no subsequent transmissions while the
interfering signal is present.

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.

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

clause 4.3.2.6.4.2.

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
frequency and the level are provided in table 10 (clause 4.3.2.6.3.2.2) for Frame Based Equipment or in
table 11 (clause 4.3.2.6.3.2.3) for Load Based Equipment.

* The spectrum analyser shall be used to monitor the transmissions of the UUT on the selected operating
channel. 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 current operating channel 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.

i) The UUT may continue to have Short Control Signalling Transmissions on the operating channel while
the interfering and unwanted signals are present. These transmissions shall comply with the limits defined

in clause 4.3.2.6.4.2.

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 signals the UUT is allowed to start transmissions again on this
channel; however, this is not a requirement and, therefore, does not require testing.

Step 7:

« Step 2 to step 6 shall be repeated for each of the frequencies to be tested.
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TEST RESULTS
Short Control (%
Mode | Channel |  COT | ldlevalues == 4o er it | Verdict
values(ms) [ms] CW values 9
values [%]
802.11b LCH 2.019 0.062 0 0 10 PASS
802.11b HCH 2.227 0.087 0 0 10 PASS
Test Plot
40— Adaptivity and Receiver Blocking
1 | AR RO RS SRS JRPRRYRORRRRRR SRRy, RN MMM, APRPRRRRRRRN SRR RRRR. SRR SRRt SRR RN UM SRR
[IE] B et R e e T
E
[
E‘ B Il R R
(3
3
-
B I R R e e e
_BU_ .......................................................................................................................................
8- — Inter{erer off/BIO(;ker off lnte;'ferer on/BIv;)cker off — In‘terferer on/E;Iocker on
1 0600 20600 30600 40600 50600 BDEIIUD ?DEIIUD BDEIIUD SDEIIUU 1 UDIEIUD 1 DIEIUD 1 ZDIEIUU
Time [ms]
40 Adaptivity and Receiver Blocking
1 | e R
(] R R R e P T
E
[
E‘ I ] T T e Ay TR N
[
3
-
BT T L T A TR R
R T oo S
e — Interférer off/BIot;ker off lnte;'ferer on/BIc‘>cker off — In‘terferer on/E;Iocker on
‘ 10IIJDD ZUIIJUD SDIIJUD I 4DIIJDD 50600 80600 70600 80600 90600 ' 1UDIDIJU 11DIDIJU l 1201000 '
Time [ms]
Note: Only the worst plots were recorded in this report.
I ults shown in this test report ref nly to the mple tested unless otherwise stated and the sample re retained f ) he docum i
his document cannont be reproducet cept in full with our prior written permission. The mc letails and t t f il ifire it htt

HUAK Testing Lab TEL : +86-755 2302 9901

FAX : +86-755 2302 9901

E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China




HUAK TESTING Page 31 of 94 Report No.: HK2012294032-2ER

Short Control (%
Mode | Channel |  COT | ldlevalues == o er it Verdit
values(ms) [ms] CW values o
values [%]
802.11g LCH 2.31 0.042 0 0 10 PASS
802.11g HCH 2.256 0.160 0 0 10 PASS
Test Plot
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HUAK Testing Lab TEL: +86-755 2302 9901 FAX :

Short Control (%
Mode | Channel | _ COT | ldlevalues = rer R | Verdict
values(ms) [ms] CW values -
values [%]
802.11n HT20 LCH 2.743 0.079 0 0 10 PASS
802.11n HT20 HCH 2.878 0.042 0 0 10 PASS
Test Plot
10 Adaptivity and Receiver Blocking
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Time [ms]
04 Adaptivity and Receiver Blocking
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Note: Only the worst plots were recorded in this report.
sults she in this test report ref nly to tl mpl ted unless otherwise stated and the sample re retained f ) | 1€ um i I
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Short Control (%
Mode Channel | COT | ldlevalues 0 o rer e e
values(ms) [ms] CW values 3
values [%]
802.11n HT40 LCH 2.751 0.154 0 0 10 PASS
802.11n HT40 HCH 3.044 0.061 0 0 10 PASS
Test Plot
10 Adaptivity and Receiver Blocking
| | T, e e S Rt T T TR
I R et e e T
E
o
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o
3
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Time [ms]
04 Adaptivity and Receiver Blocking
204 ---------------------------------------------------------
oIl
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E 20 - 4,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
o '
3 3
-
40 < ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
S oo U S S S S S
80 —Interflereroff/BIoclkeroff lnte;'fereron/BI;:ckeroﬁ —In‘terferer on/élockeron
' 10600 20600 30600 ' 40600 SUEIIUU 50600 70600 30600 30600 ' wulouu ' 110|000 ' 120'000 '
Time [ms]
Note: Only the worst plots were recorded in this report.
I ults shown in this test report ref nly to tl mple tested unless otherwise stated and the sample re retained f ) | 1€ um i I
his document cannont be reproduced except in full with our prior written permission. The more details and th thent of tl | onfirmed at http
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4.1.6. Occupied Channel Bandwidth

LIMIT

According to ETSI EN 300 328 V2.2.2(2019-07) 4.3.2.7.3,
The Occupied Channel Bandwidth shall fall completely within the band given in table 1.

Table 1: Service frequency bands

Service frequency bands
Transmit |2 400 MHz to 2 483,5 MHz
Receive |2 400 MHz to 2 483,56 MHz

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

TEST CONFIGURATION

SPA EUT

0.2m coaxial cable

TEST PROCEDURE

According to ETSI EN 300 328 V2.2.2(2019-07) §5.4.7.2.1, conducted method.

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

* Sweep time: 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.

EUT DESCRIPTION:
Mode- [<I802.11b 802119 [802.11n HT20 | [X]802.11n HT40
Toet CHE e [X12412MHz [<2412MHz [2412MHz 2422MHz
[X12472MHz [X12472MHz [X12472MHz [X12462MHz
Bandwidth X]20MHz X]20MHz X]20MHz [ ]20MHz
[ J40MHz [ J40MHz [ J40MHz [I40MHz
. XIDSSS []DSSS []DSSS []DSSS
Modulation Type [JOFDM KIOFDM XIOFDM XIOFDM
Channel Separation XI5MHz XI5MHz XI5MHz XI5MHz
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MEASUREMENT DESCRIPTION

Instrument: Spectrum Analyzer

Detector: RMS

Sweep time: auto

Video bandwidth: X120 MHz(Bandwith):1.5MHz X140 MHz(Bandwith):3MHz

Resolution bandwidth: X120 MHz(Bandwith):410KHz <140 MHz(Bandwith):820KHz

Span: [X]20 MHz(Bandwith):40MHz <140 MHz(Bandwith):80MHz

Center: Transmit channel

Trace: Max hold

] X | Conducted
Performed: [ | | Radiated (only if no conducted sample is provided)
TEST RESULTS
Test Test Test Ant OBW FL OBW FH OBW Verdict
Condition Mode Channel [MHZz] [MHZ] [MHZ]

TNVN 11B 2412 Ant1 12.388 2405.816 PASS
TNVN 11B 2472 Ant1 12.360 - 2478.175 PASS
TNVN 11G 2412 Ant1 16.465 2403.767 PASS
TNVN 11G 2472 Ant1 16.474 - 2480.231 PASS
TNVN 11N20 2412 Ant1 17.636 2403.183 PASS
TNVN 11N20 2472 Ant1 17.658 - 2480.819 PASS
TNVN 11N40 2422 Ant1 35.882 2404.075 PASS
TNVN 11N40 2462 Ant1 35.883 - 2479.948 PASS
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802.11b 2412

Agilent Spectrum Anslyzer - Occupied BW
AL

A 04:26:13PM 1 06, 2001

i:emet Freg 2,412000000 GHz cgmn'ruq: 2412000000 GHz Radio Std: None Frequency

we- Trig:Free Run AvglHold: 10/10
HIFGain:L ow SAtten: 30 dB Radio Device:BTS

Ref Offset9.01 dB
Ref 20.00 dBm

5Res BW 430 kHz #VBW 1.2 MHz
Occupied Bandwidth Total Power 11.7 dBm
12.388 MHz

Transmit Freq Error 10.288 kHz OBW Power 99.00 %
x dB Bandwidth 15.46 MHz x dB -26.00 dB

s sTaTus

802.11b 2472
e Someem Sl O

T g ; DI
: 2472000000 GHz

Center Freq 2.472000000 GHz I P e

HIFGain:l ow 3 Radio Device:BTS

(04:29:22 M 30, 2021
Radio Std: None Frequency

Ref Offset8.93 dB
Ref 20.00 dBm

iCenter 2.472 GHz
#Res BW 430 kHz #VBW 1.2 MHz

Occupied Bandwidth Total Power 11.2dBm
12.360 MHz

Transmit Freq Error -5.539 kHz OBW Power 99.00 %
x dB Bandwidth 15.48 MHz x dB -26.00 dB

A 04:30:41 PM 1 06, 2021

2 Radio Std: None Frequency

Avgltold: 10/10

Radio Device:BTS

Ref Offset9.01 dB
Ref 20.00 dBm

iCenter 2412 GHz
#Res BW 430 kHz #VBW 1.2 MHz

Occupied Bandwidth Total Power 10.1 dBm
16.465 MHz

Transmit Freq Error OBW Power 99.00 %
x dB Bandwidth 1 x dB -26.00 dB

s sTaTs
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Agilent Spectrum Aaslyzer - Occupied BW
8 AL

Center Freq 2.472000000 GHz Canter Fraq: 2472000000 GHz Radio Std: Frequency
i ul AvglHold: 10/10

FIFGain:L ow

Ref Offset8.93 dB
Ref 20.00 dBm

#Res BW 430 kHz #VBW 1.2 MHz

Occupied Bandwidth Total Power 10.3 dBm
16.474 MHz

Transmit Freq Error -6.398 kHz OBW Power 99.00 %
x dB Bandwidth 19.06 MHz x dB -26.00 dB

= STATUS

802.11n HT20 2412

Agilent Spectrum Anshyzer - Occupied BW
M AL 2 E ¥ Y 04:34:46PM 1
Center Freq 2.412000000 GHz Canter Fraq: 2412000000 GHz Radio Std: None Frequency
'~ Trig:Free Run Avgltold: 10/10

FIFGain:Low SAtten: 30 dB Radio Device: BTS

Ref Offset9.01 dB
Ref 20.00 dBm

iCenter 2412 GHz
#Res BW 430 kHz #VBW 1.2 MHz

Occupied Bandwidth Total Power 10.0 dBm
17.636 MHz

Transmit Freq Error 1.136 kHz OBW Power 99.00 %
x dB Bandwidth 19.48 MHz x dB -26.00 dB

O4:38:00 PM 1 06, 2001

¢ £ SOUR 'y
Canter Fraq: 2472000000 GHz Radio Std: None Frequency
i Avgltold: 10/10

Radio Device:BTS

Ref Offset8.93 dB
Ref 20.00 dBm

iCenter 2.472 GHz
#Res BW 430 kHz #VBW 1.2 MHz

Occupied Bandwidth Total Power 12.3 dBm
17.658 MHz

Transmit Freq Error -10.532 kHz OBW Power 99.00 %
x dB Bandwidth 19.56 MHz x dB -26.00 dB

= STATUS

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
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802.11n HT40 2422

Agilent Spectrum Anslyzer - Occupied BW
R 2 Frequency

Center Freq 2.422000000 GHz Center Freq: 2422000000 GHz »
ul AvglHold: 10/10

FIFGain:L ow

Ref Offset9.01 dB
Ref 20.00 dBm

#Res BW 430 kHz #VBW 1.2 MHz
Occupied Bandwidth Total Power 9.09 dBm
35.882 MHz

Transmit Freq Error 16.210 kHz OBW Power 99.00 %
x dB Bandwidth 38.60 MHz x dB -26.00 dB

= STATUS

802.11n HT40 2462

Agilent Spectrum Aaslyzer - Occupied BW
AL A

Center Freq 2.462000000 GHz Canter Fraq: 2462000000 GHz Frequency
w»- Trig:Free Run AvglHold: 10/10
HIFGain:low  SAtten: 30 4B

Ref Offset8.93 dB
Ref 20.00 dBm

iCenter 2.462 GHz
#Res BW 430 kHz #VBW 1.2 MHz

Occupied Bandwidth Total Power 9.18 dBm
35.883 MHz

Transmit Freq Error 6.034 kHz OBW Power 99.00 %
x dB Bandwidth 38.56 MHz x dB -26.00 dB

= STATUS
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4.1.7. Transmitter unwanted emissions in the out-of-band domain

LIMIT

ETSI EN 300 328 (V2.2.2) Sub-clause 4.3.2.8.3

The transmitter unwanted emissions in the out-of-band domain but outside the allocated band, shall not
exceed the values provided by the mask in figure 3.

NOTE: Within the 2 400 MHz to 2 483,5 MHz band, the Out-of-band emissions are fulfilled by compliance with
the Occupied Channel Bandwidth requirement in clause 4.3.2.7.

4

/7
| _;,;‘

Spurious Domain Qut Of Band Domain (00B) Allocated Band Qut Of Band Domain (00B) Spurious Domain

A
1 L
c _J L

2400 MHz - 2BW 2 400 MHz - BW 2 400 MHz 24835 MHz 2 483,5MHz + BW 2 483,5 MHz + 2BW

\ 4

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

Figure 3: Transmit mask
Transmitter unwanted emissions in the out-of-band domain are emissions when the equipment is in Transmit

mode, on frequencies immediately outside the necessary bandwidth which results from the modulation
process, but excluding spurious.

These measurements shall only be performed at normal test conditions.

For systems using FHSS modulation, the measurements shall be performed during normal operation
(hopping).

For systems using wide band modulations other than FHSS, the measurement shall be performed at the
lowest and the highest channel on which the equipment can operate. These operating channels shall be
recorded.

The equipment shall be configured to operate under its worst case situation with respect to output power.
If the equipment can operate with different Occupied Channel Bandwidths (e.g. 20 MHz and 40 MHz), than
each channel bandwidth shall be tested separately.

TEST CONFIGURATION

1.5m coaxial cable
Power Test Set EUT

1.2m power cable

DC Power Supply

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
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TEST PROCEDURE
According to ETSI EN 300 328 V2.2.2(2019-07) §5.4.8.2.1, conducted method.

Step 1:

» Connect the UUT to the spectrum analyser and use the following settings:

- Measurement Mode: Time Domain Power

- Centre Frequency: 2 484 MHz

- Span: Zero Span

- Resolution BW: 1 MHz

- Filter mode: Channel filter

- Video BW: 3 MHz

- Detector Mode: RMS

- Trace Mode: Max Hold

- Sweep Mode: Single Sweep

- Sweep Points: Sweep time [pus] / (1 ps) with a maximum of 30 000

- Trigger Mode: Video

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

the RF Output Power

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

» The measurement shall be performed and repeated while the trigger level is increased until no triggering
takes place.

» For FHSS 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 + 2 BW):

» 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 + 2 BW. 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 - 2 BW 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 - 2 BW to 2 400 MHz - BW. Reduce the centre frequency in 1 MHz
steps and repeat the measurements to cover this whole range. The centre frequency of the last 1 MHz
segment shall be set to 2 400 MHz - 2 BW + 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.
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- 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.

EUT DESCRIPTION:
Mode: [802.11b [XI802.11g [802.11n HT20 | [X|802.11n HT40
Tost ChafBE [2412MHz [<12412MHz [2412MHz $2422MHz
[2472MHz K2472MHz [K2472MHz [2462MHz
oo [J20MHz DJ20MHz [J20MHz [ J20MHz
[ J40MHz [ J40MHz [ J40MHz [J40MHz
. XIDSSS []DSSS []DSSS []DSSS
Modulation™Type [JOFDM XJOFDM XIOFDM IOFDM
Channel Separation X5MHz XI5MHz XI5MHz XI5MHz

MEASUREMENT DESCRIPTION

Instrument: Spectrum Analyzer
Detector: RMS
Sweep time: depending on packet length
Video bandwidth: 3MHz
Resolution bandwidth: | 1TMHz
Span: OHz
Trace: Trigger to burst
Sweep points: Sweep Time [s]/ (1 ps) or 5 000 whichever is greater
Performed: X Conducted
) || Radiated (only if no conducted sample is provided)
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TEST RESULTS
Note: Cable loss and antenna gain was combined in the calculated result.

Co-:;?i?(tion Jﬁite ChT::;a gt [Il\:/lrl?lg] Eﬂess:ql]t [blénnlqt] VERE!
TNVN 11B 2412 Ant1 2375.920 -49.24 <=-20 PASS
TNVN 11B 2412 Ant1 2376.210 -49.12 <=-20 PASS
TNVN 11B 2412 Ant1 2377.210 -48.44 <=-20 PASS
TNVN 11B 2412 Ant1 2378.210 -49.47 <=-20 PASS
TNVN 11B 2412 Ant1 2379.210 -48.21 <=-20 PASS
TNVN 11B 2412 Ant1 2380.210 -48.11 <=-20 PASS
TNVN 11B 2412 Ant1 2381.210 -48.70 <=-20 PASS
TNVN 11B 2412 Ant1 2382.210 -48.55 <=-20 PASS
TNVN 11B 2412 Ant1 2383.210 -48.38 <=-20 PASS
TNVN 11B 2412 Ant1 2384.210 -49.93 <=-20 PASS
TNVN 11B 2412 Ant1 2385.210 -49.49 <=-20 PASS
TNVN 11B 2412 Ant1 2386.210 -49.95 <=-20 PASS
TNVN 11B 2412 Ant1 2387.210 -47.16 <=-20 PASS
TNVN 11B 2412 Ant1 2388.210 -47.15 <=-20 PASS
TNVN 11B 2412 Ant1 2389.210 -48.85 <=-20 PASS
TNVN 11B 2412 Ant1 2390.210 -48.98 <=-20 PASS
TNVN 11B 2412 Ant1 2388.210 -46.61 <=-10 PASS
TNVN 11B 2412 Ant1 2388.500 -47 .46 <=-10 PASS
TNVN 11B 2412 Ant1 2389.500 -46.23 <=-10 PASS
TNVN 11B 2412 Ant1 2390.500 -47.71 <=-10 PASS
TNVN 11B 2412 Ant1 2391.500 -47.98 <=-10 PASS
TNVN 11B 2412 Ant1 2392.500 -47.12 <=-10 PASS
TNVN 11B 2412 Ant1 2393.500 -48.09 <=-10 PASS
TNVN 11B 2412 Ant1 2394.500 -46.15 <=-10 PASS
TNVN 11B 2412 Ant1 2395.500 -43.82 <=-10 PASS
TNVN 11B 2412 Ant1 2396.500 -40.13 <=-10 PASS
TNVN 11B 2412 Ant1 2397.500 -38.55 <=-10 PASS
TNVN 11B 2412 Ant1 2398.500 -36.85 <=-10 PASS
TNVN 11B 2412 Ant1 2399.500 -34.52 <=-10 PASS
TNVN 11B 2412 Ant1 2484.000 -33.63 <=-10 PASS
TNVN 11B 2412 Ant1 2485.000 -33.26 <=-10 PASS
TNVN 11B 2412 Ant1 2486.000 -33.71 <=-10 PASS

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
D . TS



.Y HUAK TESTING Page 43 of 94 Report No.: HK2012294032-2ER

TNVN 11B 2412 Ant1 2487.000 -46.75 <=-10 PASS
TNVN 11B 2412 Ant1 2488.000 -46.80 <=-10 PASS
TNVN 11B 2412 Ant1 2489.000 -46.94 <=-10 PASS
TNVN 11B 2412 Ant1 2490.000 -46.24 <=-10 PASS
TNVN 11B 2412 Ant1 2491.000 -46.08 <=-10 PASS
TNVN 11B 2412 Ant1 2492.000 -46.65 <=-10 PASS
TNVN 11B 2412 Ant1 2493.000 -46.69 <=-10 PASS
TNVN 11B 2412 Ant1 2494.000 -46.47 <=-10 PASS
TNVN 11B 2412 Ant1 2495.000 -47.03 <=-10 PASS
TNVN 11B 2412 Ant1 2495.290 -46.64 <=-10 PASS
TNVN 11B 2412 Ant1 2496.290 -47.24 <=-10 PASS
TNVN 11B 2412 Ant1 2497.290 -47.08 <=-10 PASS
TNVN 11B 2412 Ant1 2498.290 -46.83 <=-10 PASS
TNVN 11B 2412 Ant1 2499.290 -47.35 <=-10 PASS
TNVN 11B 2412 Ant1 2500.290 -47.40 <=-10 PASS
TNVN 11B 2412 Ant1 2501.290 -47.63 <=-10 PASS
TNVN 11B 2412 Ant1 2502.290 -47.14 <=-20 PASS
TNVN 11B 2412 Ant1 2503.290 -47.37 <=-20 PASS
TNVN 11B 2412 Ant1 2504.290 -47.17 <=-20 PASS
TNVN 11B 2412 Ant1 2505.290 -47.47 <=-20 PASS
TNVN 11B 2412 Ant1 2506.290 -47.40 <=-20 PASS
TNVN 11B 2412 Ant1 2507.290 -47.75 <=-20 PASS
TNVN 11B 2412 Ant1 2507.580 -47.75 <=-20 PASS
TNVN 11B 2412 Ant1 2374.961 -47.18 <=-20 PASS
TNVN 11B 2412 Ant1 2375.422 -47.00 <=-20 PASS
TNVN 11B 2412 Ant1 2375.961 -47.52 <=-20 PASS
TNVN 11B 2412 Ant1 2376.961 -47.16 <=-20 PASS
TNVN 11B 2412 Ant1 2377.961 -47.25 <=-20 PASS
TNVN 11B 2412 Ant1 2378.961 -47.04 <=-20 PASS
TNVN 11B 2412 Ant1 2379.961 -47.55 <=-20 PASS
TNVN 11B 2412 Ant1 2380.961 -47.57 <=-20 PASS
TNVN 11B 2412 Ant1 2381.961 -47.59 <=-20 PASS
TNVN 11B 2472 Ant1 2382.961 -49.42 <=-20 PASS
TNVN 11B 2472 Ant1 2383.961 -50.39 <=-20 PASS
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TNVN 11B 2472 Ant1 2384.961 -50.54 <=-20 PASS
TNVN 11B 2472 Ant1 2385.961 -50.52 <=-20 PASS
TNVN 11B 2472 Ant1 2386.961 -50.22 <=-20 PASS
TNVN 11B 2472 Ant1 2387.500 -50.24 <=-20 PASS
TNVN 11B 2472 Ant1 2387.961 -50.20 <=-20 PASS
TNVN 11B 2472 Ant1 2388.500 -49.76 <=-20 PASS
TNVN 11B 2472 Ant1 2389.500 -50.15 <=-20 PASS
TNVN 11B 2472 Ant1 2390.500 -50.04 <=-20 PASS
TNVN 11B 2472 Ant1 2391.500 -49.66 <=-20 PASS
TNVN 11B 2472 Ant1 2392.500 -50.40 <=-20 PASS
TNVN 11B 2472 Ant1 2393.500 -50.08 <=-20 PASS
TNVN 11B 2472 Ant1 2394.500 -50.60 <=-20 PASS
TNVN 11B 2472 Ant1 2395.500 -49.58 <=-20 PASS
TNVN 11B 2472 Ant1 2396.500 -49.89 <=-20 PASS
TNVN 11B 2472 Ant1 2397.500 -49.76 <=-20 PASS
TNVN 11B 2472 Ant1 2398.500 -49.78 <=-10 PASS
TNVN 11B 2472 Ant1 2399.500 -49.78 <=-10 PASS
TNVN 11B 2472 Ant1 2484.000 -49.80 <=-10 PASS
TNVN 11B 2472 Ant1 2485.000 -49.76 <=-10 PASS
TNVN 11B 2472 Ant1 2486.000 -49.93 <=-10 PASS
TNVN 11B 2472 Ant1 2487.000 -50.08 <=-10 PASS
TNVN 11B 2472 Ant1 2488.000 -49.82 <=-10 PASS
TNVN 11B 2472 Ant1 2489.000 -49.81 <=-10 PASS
TNVN 11B 2472 Ant1 2490.000 -49.42 <=-10 PASS
TNVN 11B 2472 Ant1 2491.000 -48.11 <=-10 PASS
TNVN 11B 2472 Ant1 2492.000 -49.27 <=-10 PASS
TNVN 11B 2472 Ant1 2493.000 -48.68 <=-10 PASS
TNVN 11B 2472 Ant1 2494.000 -49.44 <=-10 PASS
TNVN 11B 2472 Ant1 2495.539 -48.79 <=-10 PASS
TNVN 11B 2472 Ant1 2496.000 -48.91 <=-10 PASS
TNVN 11B 2472 Ant1 2496.539 -34.43 <=-10 PASS
TNVN 11B 2472 Ant1 2497.539 -31.60 <=-10 PASS
TNVN 11B 2472 Ant1 2498.539 -32.03 <=-10 PASS
TNVN 11B 2472 Ant1 2499.539 -32.54 <=-10 PASS
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TNVN 11B 2472 Ant1 2500.539 -34.47 <=-10 PASS
TNVN 11B 2472 Ant1 2501.539 -36.65 <=-10 PASS
TNVN 11B 2472 Ant1 2502.539 -37.61 <=-10 PASS
TNVN 11B 2472 Ant1 2503.539 -39.37 <=-10 PASS
TNVN 11B 2472 Ant1 2504.539 -43.40 <=-10 PASS
TNVN 11B 2472 Ant1 2505.539 -47.05 <=-10 PASS
TNVN 11B 2472 Ant1 2506.539 -47.22 <=-10 PASS
TNVN 11B 2472 Ant1 2507.539 -47.58 <=-10 PASS
TNVN 11B 2472 Ant1 2508.078 -47.06 <=-10 PASS
TNVN 11B 2472 Ant1 2508.539 -46.56 <=-10 PASS
TNVN 11B 2472 Ant1 2384.961 -46.26 <=-10 PASS
TNVN 11B 2472 Ant1 2385.961 -46.58 <=-10 PASS
TNVN 11B 2472 Ant1 2386.961 -47.03 <=-10 PASS
TNVN 11B 2472 Ant1 2387.500 -47.41 <=-10 PASS
TNVN 11B 2472 Ant1 2387.961 -48.32 <=-10 PASS
TNVN 11B 2472 Ant1 2388.500 -47.88 <=-20 PASS
TNVN 11B 2472 Ant1 2389.500 -47.90 <=-20 PASS
TNVN 11B 2472 Ant1 2390.500 -48.13 <=-20 PASS
TNVN 11B 2472 Ant1 2391.500 -48.05 <=-20 PASS
TNVN 11B 2472 Ant1 2392.500 -47.90 <=-20 PASS
TNVN 11B 2472 Ant1 2393.500 -48.21 <=-20 PASS
TNVN 11B 2472 Ant1 2394.500 -48.12 <=-20 PASS
TNVN 11B 2472 Ant1 2395.500 -47.22 <=-20 PASS
TNVN 11B 2472 Ant1 2396.500 -48.08 <=-20 PASS
TNVN 11B 2472 Ant1 2397.500 -47.27 <=-20 PASS
TNVN 11B 2472 Ant1 2398.500 -47.98 <=-20 PASS
TNVN 11B 2472 Ant1 2399.500 -48.01 <=-20 PASS
TNVN 11B 2472 Ant1 2484.000 -47.62 <=-20 PASS
TNVN 11B 2472 Ant1 2485.000 -46.57 <=-20 PASS
TNVN 11B 2472 Ant1 2486.000 -46.85 <=-20 PASS
TNVN 11B 2472 Ant1 2487.000 -46.14 <=-20 PASS
TNVN 11B 2472 Ant1 2488.000 -46.19 <=-20 PASS
TNVN 111G 2412 Ant1 2489.000 -44.63 <=-20 PASS
TNVN 111G 2412 Ant1 2490.000 -45.31 <=-20 PASS
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TNVN 11G 2412 Ant1 2367.922 -45.19 <=-20 PASS
TNVN 11G 2412 Ant1 2368.922 -43.38 <=-20 PASS
TNVN 111G 2412 Ant1 2369.922 -43.23 <=-20 PASS
TNVN 111G 2412 Ant1 2370.922 -42.55 <=-20 PASS
TNVN 11G 2412 Ant1 2371.922 -42.11 <=-20 PASS
TNVN 111G 2412 Ant1 2372.922 -42.72 <=-20 PASS
TNVN 1G 2412 Ant1 2373.922 -41.13 <=-20 PASS
TNVN 11G 2412 Ant1 2374.922 -41.38 <=-20 PASS
TNVN 111G 2412 Ant1 2375.922 -41.85 <=-20 PASS
TNVN 11G 2412 Ant1 2376.922 -41.07 <=-20 PASS
TNVN 11G 2412 Ant1 2377.922 -39.07 <=-20 PASS
TNVN 111G 2412 Ant1 2378.922 -40.06 <=-20 PASS
TNVN 1G 2412 Ant1 2379.922 -37.37 <=-20 PASS
TNVN 1G 2412 Ant1 2380.922 -38.10 <=-20 PASS
TNVN 111G 2412 Ant1 2381.922 -36.01 <=-20 PASS
TNVN 111G 2412 Ant1 2382.922 -35.55 <=-20 PASS
TNVN 11G 2412 Ant1 2383.500 -33.25 <=-10 PASS
TNVN 111G 2412 Ant1 2383.922 -32.36 <=-10 PASS
TNVN 1G 2412 Ant1 2384.500 -32.14 <=-10 PASS
TNVN 1G 2412 Ant1 2385.500 -29.80 <=-10 PASS
TNVN 111G 2412 Ant1 2386.500 -29.50 <=-10 PASS
TNVN 1G 2412 Ant1 2387.500 -26.84 <=-10 PASS
TNVN 1G 2412 Ant1 2388.500 -25.32 <=-10 PASS
TNVN 111G 2412 Ant1 2389.500 -24.45 <=-10 PASS
TNVN 1G 2412 Ant1 2390.500 -42.57 <=-10 PASS
TNVN 1G 2412 Ant1 2391.500 -42.41 <=-10 PASS
TNVN 111G 2412 Ant1 2392.500 -42.85 <=-10 PASS
TNVN 1G 2412 Ant1 2393.500 -42.52 <=-10 PASS
TNVN 11G 2412 Ant1 2394.500 -42.49 <=-10 PASS
TNVN 111G 2412 Ant1 2395.500 -43.82 <=-10 PASS
TNVN 111G 2412 Ant1 2396.500 -43.56 <=-10 PASS
TNVN 11G 2412 Ant1 2397.500 -43.98 <=-10 PASS
TNVN 111G 2412 Ant1 2398.500 -43.84 <=-10 PASS
TNVN 111G 2412 Ant1 2399.500 -44.57 <=-10 PASS
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TNVN 11G 2412 Ant1 2484.000 -44.42 <=-10 PASS
TNVN 11G 2412 Ant1 2485.000 -43.96 <=-10 PASS
TNVN 111G 2412 Ant1 2486.000 -44 .34 <=-10 PASS
TNVN 111G 2412 Ant1 2487.000 -44.02 <=-10 PASS
TNVN 11G 2412 Ant1 2488.000 -43.91 <=-10 PASS
TNVN 111G 2412 Ant1 2489.000 -43.69 <=-10 PASS
TNVN 1G 2412 Ant1 2490.000 -43.62 <=-10 PASS
TNVN 11G 2412 Ant1 2491.000 -42.74 <=-10 PASS
TNVN 111G 2412 Ant1 2492.000 -44.94 <=-10 PASS
TNVN 11G 2412 Ant1 2493.000 -44.35 <=-10 PASS
TNVN 11G 2412 Ant1 2494.000 -43.99 <=-10 PASS
TNVN 111G 2412 Ant1 2495.000 -44.79 <=-10 PASS
TNVN 1G 2412 Ant1 2496.000 -44.97 <=-10 PASS
TNVN 1G 2412 Ant1 2497.000 -43.21 <=-10 PASS
TNVN 111G 2412 Ant1 2498.000 -45.00 <=-10 PASS
TNVN 111G 2412 Ant1 2499.000 -44.88 <=-10 PASS
TNVN 11G 2412 Ant1 2499.578 -44.37 <=-10 PASS
TNVN 111G 2412 Ant1 2500.000 -44.68 <=-10 PASS
TNVN 1G 2412 Ant1 2500.578 -44.69 <=-20 PASS
TNVN 1G 2412 Ant1 2501.578 -44.64 <=-20 PASS
TNVN 111G 2412 Ant1 2502.578 -44.78 <=-20 PASS
TNVN 1G 2412 Ant1 2503.578 -44.83 <=-20 PASS
TNVN 1G 2412 Ant1 2504.578 -44.70 <=-20 PASS
TNVN 111G 2412 Ant1 2505.578 -44 .80 <=-20 PASS
TNVN 1G 2412 Ant1 2506.578 -48.85 <=-20 PASS
TNVN 1G 2412 Ant1 2507.578 -49.03 <=-20 PASS
TNVN 111G 2412 Ant1 2508.578 -48.90 <=-20 PASS
TNVN 1G 2412 Ant1 2509.578 -48.51 <=-20 PASS
TNVN 11G 2412 Ant1 2510.578 -48.21 <=-20 PASS
TNVN 111G 2412 Ant1 2511.578 -48.78 <=-20 PASS
TNVN 111G 2412 Ant1 2512.578 -48.10 <=-20 PASS
TNVN 11G 2412 Ant1 2513.578 -48.68 <=-20 PASS
TNVN 111G 2412 Ant1 2514.578 -48.36 <=-20 PASS
TNVN 111G 2412 Ant1 2515.578 -49.11 <=-20 PASS
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TNVN 11G 2412 Ant1 2516.156 -48.48 <=-20 PASS
TNVN 11G 2412 Ant1 2516.578 -48.68 <=-20 PASS
TNVN 111G 2472 Ant1 2366.828 -47.81 <=-20 PASS
TNVN 111G 2472 Ant1 2367.156 -47.97 <=-20 PASS
TNVN 11G 2472 Ant1 2367.828 -48.75 <=-20 PASS
TNVN 111G 2472 Ant1 2368.828 -48.31 <=-20 PASS
TNVN 1G 2472 Ant1 2369.828 -47.99 <=-20 PASS
TNVN 11G 2472 Ant1 2370.828 -47.64 <=-20 PASS
TNVN 111G 2472 Ant1 2371.828 -48.30 <=-20 PASS
TNVN 11G 2472 Ant1 2372.828 -47.76 <=-20 PASS
TNVN 11G 2472 Ant1 2373.828 -47.98 <=-20 PASS
TNVN 111G 2472 Ant1 2374.828 -47.79 <=-20 PASS
TNVN 1G 2472 Ant1 2375.828 -48.24 <=-20 PASS
TNVN 1G 2472 Ant1 2376.828 -47.63 <=-20 PASS
TNVN 111G 2472 Ant1 2377.828 -47.85 <=-20 PASS
TNVN 111G 2472 Ant1 2378.828 -48.53 <=-20 PASS
TNVN 11G 2472 Ant1 2379.828 -48.04 <=-20 PASS
TNVN 111G 2472 Ant1 2380.828 -47.82 <=-20 PASS
TNVN 1G 2472 Ant1 2381.828 -48.04 <=-20 PASS
TNVN 1G 2472 Ant1 2382.828 -47.40 <=-20 PASS
TNVN 111G 2472 Ant1 2383.500 -47.22 <=-10 PASS
TNVN 1G 2472 Ant1 2383.828 -47.62 <=-10 PASS
TNVN 1G 2472 Ant1 2384.500 -46.81 <=-10 PASS
TNVN 111G 2472 Ant1 2385.500 -46.15 <=-10 PASS
TNVN 1G 2472 Ant1 2386.500 -22.82 <=-10 PASS
TNVN 1G 2472 Ant1 2387.500 -24.72 <=-10 PASS
TNVN 111G 2472 Ant1 2388.500 -25.72 <=-10 PASS
TNVN 1G 2472 Ant1 2389.500 -26.87 <=-10 PASS
TNVN 11G 2472 Ant1 2390.500 -28.26 <=-10 PASS
TNVN 111G 2472 Ant1 2391.500 -30.08 <=-10 PASS
TNVN 111G 2472 Ant1 2392.500 -32.43 <=-10 PASS
TNVN 11G 2472 Ant1 2393.500 -33.39 <=-10 PASS
TNVN 111G 2472 Ant1 2394.500 -33.61 <=-10 PASS
TNVN 111G 2472 Ant1 2395.500 -34.52 <=-10 PASS
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TNVN 11G 2472 Ant1 2396.500 -37.42 <=-10 PASS
TNVN 11G 2472 Ant1 2397.500 -37.97 <=-10 PASS
TNVN 111G 2472 Ant1 2398.500 -39.83 <=-10 PASS
TNVN 111G 2472 Ant1 2399.500 -38.78 <=-10 PASS
TNVN 11G 2472 Ant1 2484.000 -39.99 <=-10 PASS
TNVN 111G 2472 Ant1 2485.000 -40.09 <=-10 PASS
TNVN 1G 2472 Ant1 2486.000 -40.10 <=-10 PASS
TNVN 11G 2472 Ant1 2487.000 -40.93 <=-10 PASS
TNVN 111G 2472 Ant1 2488.000 -42.20 <=-10 PASS
TNVN 11G 2472 Ant1 2489.000 -42.37 <=-10 PASS
TNVN 11G 2472 Ant1 2490.000 -43.65 <=-10 PASS
TNVN 111G 2472 Ant1 2491.000 -43.59 <=-10 PASS
TNVN 1G 2472 Ant1 2492.000 -43.78 <=-10 PASS
TNVN 1G 2472 Ant1 2493.000 -43.79 <=-10 PASS
TNVN 111G 2472 Ant1 2494.000 -43.77 <=-10 PASS
TNVN 111G 2472 Ant1 2495.000 -44.13 <=-10 PASS
TNVN 11G 2472 Ant1 2496.000 -43.56 <=-10 PASS
TNVN 111G 2472 Ant1 2497.000 -43.50 <=-10 PASS
TNVN 1G 2472 Ant1 2498.000 -43.28 <=-10 PASS
TNVN 1G 2472 Ant1 2499.000 -43.47 <=-10 PASS
TNVN 111G 2472 Ant1 2499.672 -44 .25 <=-10 PASS
TNVN 1G 2472 Ant1 2500.000 -44.11 <=-10 PASS
TNVN 1G 2472 Ant1 2500.672 -44.57 <=-20 PASS
TNVN 111G 2472 Ant1 2501.672 -43.79 <=-20 PASS
TNVN 1G 2472 Ant1 2502.672 -40.51 <=-20 PASS
TNVN 1G 2472 Ant1 2503.672 -42.82 <=-20 PASS
TNVN 111G 2472 Ant1 2504.672 -42.36 <=-20 PASS
TNVN 1G 2472 Ant1 2505.672 -43.95 <=-20 PASS
TNVN 11G 2472 Ant1 2506.672 -43.70 <=-20 PASS
TNVN 111G 2472 Ant1 2507.672 -43.21 <=-20 PASS
TNVN 111G 2472 Ant1 2508.672 -43.08 <=-20 PASS
TNVN 11G 2472 Ant1 2509.672 -43.36 <=-20 PASS
TNVN 111G 2472 Ant1 2510.672 -44 .24 <=-20 PASS
TNVN 111G 2472 Ant1 2511.672 -43.95 <=-20 PASS
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TNVN 11G 2472 Ant1 2512.672 -50.10 <=-20 PASS
TNVN 11G 2472 Ant1 2513.672 -45.87 <=-20 PASS
TNVN 111G 2472 Ant1 2514.672 -48.11 <=-20 PASS
TNVN 111G 2472 Ant1 2515.672 -49.38 <=-20 PASS
TNVN 11G 2472 Ant1 2516.344 -45.99 <=-20 PASS
TNVN 111G 2472 Ant1 2516.672 -48.65 <=-20 PASS
TNVN 11N20 2412 Ant1 2364.800 -43.12 <=-20 PASS
TNVN 11N20 2412 Ant1 2365.100 -45.78 <=-20 PASS
TNVN 11N20 2412 Ant1 2365.800 -40.33 <=-20 PASS
TNVN 11N20 2412 Ant1 2366.800 -41.91 <=-20 PASS
TNVN 11N20 2412 Ant1 2367.800 -34.35 <=-20 PASS
TNVN 11N20 2412 Ant1 2368.800 -42.90 <=-20 PASS
TNVN 11N20 2412 Ant1 2369.800 -34.89 <=-20 PASS
TNVN 11N20 2412 Ant1 2370.800 -39.96 <=-20 PASS
TNVN 11N20 2412 Ant1 2371.800 -40.55 <=-20 PASS
TNVN 11N20 2412 Ant1 2372.800 -31.48 <=-20 PASS
TNVN 11N20 2412 Ant1 2373.800 -35.92 <=-20 PASS
TNVN 11N20 2412 Ant1 2374.800 -34.95 <=-20 PASS
TNVN 11N20 2412 Ant1 2375.800 -34.89 <=-20 PASS
TNVN 11N20 2412 Ant1 2376.800 -36.24 <=-20 PASS
TNVN 11N20 2412 Ant1 2377.800 -37.59 <=-20 PASS
TNVN 11N20 2412 Ant1 2378.800 -51.23 <=-20 PASS
TNVN 11N20 2412 Ant1 2379.800 -49.17 <=-20 PASS
TNVN 11N20 2412 Ant1 2380.800 -47.55 <=-20 PASS
TNVN 11N20 2412 Ant1 2381.800 -45.18 <=-20 PASS
TNVN 11N20 2412 Ant1 2382.500 -45.94 <=-10 PASS
TNVN 11N20 2412 Ant1 2382.800 -40.57 <=-10 PASS
TNVN 11N20 2412 Ant1 2383.500 -39.44 <=-10 PASS
TNVN 11N20 2412 Ant1 2384.500 -38.52 <=-10 PASS
TNVN 11N20 2412 Ant1 2385.500 -51.15 <=-10 PASS
TNVN 11N20 2412 Ant1 2386.500 -47.57 <=-10 PASS
TNVN 11N20 2412 Ant1 2387.500 -39.63 <=-10 PASS
TNVN 11N20 2412 Ant1 2388.500 -44.18 <=-10 PASS
TNVN 11N20 2412 Ant1 2389.500 -43.14 <=-10 PASS
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TNVN 11N20 2412 Ant1 2390.500 -49.54 <=-10 PASS
TNVN 11N20 2412 Ant1 2391.500 -50.87 <=-10 PASS
TNVN 11N20 2412 Ant1 2392.500 -52.51 <=-10 PASS
TNVN 11N20 2412 Ant1 2393.500 -561.07 <=-10 PASS
TNVN 11N20 2412 Ant1 2394.500 -562.73 <=-10 PASS
TNVN 11N20 2412 Ant1 2395.500 -45.35 <=-10 PASS
TNVN 11N20 2412 Ant1 2396.500 -47.48 <=-10 PASS
TNVN 11N20 2412 Ant1 2397.500 -44.65 <=-10 PASS
TNVN 11N20 2412 Ant1 2398.500 -40.81 <=-10 PASS
TNVN 11N20 2412 Ant1 2399.500 -42.01 <=-10 PASS
TNVN 11N20 2412 Ant1 2484.000 -45.36 <=-10 PASS
TNVN 11N20 2412 Ant1 2485.000 -47.65 <=-10 PASS
TNVN 11N20 2412 Ant1 2486.000 -48.75 <=-10 PASS
TNVN 11N20 2412 Ant1 2487.000 -42.46 <=-10 PASS
TNVN 11N20 2412 Ant1 2488.000 -46.69 <=-10 PASS
TNVN 11N20 2412 Ant1 2489.000 -55.28 <=-10 PASS
TNVN 11N20 2412 Ant1 2490.000 -51.97 <=-10 PASS
TNVN 11N20 2412 Ant1 2491.000 -47.75 <=-10 PASS
TNVN 11N20 2412 Ant1 2492.000 -47.80 <=-10 PASS
TNVN 11N20 2412 Ant1 2493.000 -40.94 <=-10 PASS
TNVN 11N20 2412 Ant1 2494.000 -43.24 <=-10 PASS
TNVN 11N20 2412 Ant1 2495.000 -45.08 <=-10 PASS
TNVN 11N20 2412 Ant1 2496.000 -43.65 <=-10 PASS
TNVN 11N20 2412 Ant1 2497.000 -46.69 <=-10 PASS
TNVN 11N20 2412 Ant1 2498.000 -47.47 <=-10 PASS
TNVN 11N20 2412 Ant1 2499.000 -48.03 <=-10 PASS
TNVN 11N20 2412 Ant1 2500.000 -48.64 <=-10 PASS
TNVN 11N20 2412 Ant1 2500.700 -43.24 <=-10 PASS
TNVN 11N20 2412 Ant1 2501.000 -42.08 <=-10 PASS
TNVN 11N20 2412 Ant1 2501.700 -47.83 <=-20 PASS
TNVN 11N20 2412 Ant1 2502.700 -40.35 <=-20 PASS
TNVN 11N20 2412 Ant1 2503.700 -44.40 <=-20 PASS
TNVN 11N20 2412 Ant1 2504.700 -45.63 <=-20 PASS
TNVN 11N20 2412 Ant1 2505.700 -48.14 <=-20 PASS
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TNVN 11N20 2412 Ant1 2506.700 -49.37 <=-20 PASS
TNVN 11N20 2412 Ant1 2507.700 -49.17 <=-20 PASS
TNVN 11N20 2412 Ant1 2508.700 -52.47 <=-20 PASS
TNVN 11N20 2412 Ant1 2509.700 -48.40 <=-20 PASS
TNVN 11N20 2412 Ant1 2510.700 -45.75 <=-20 PASS
TNVN 11N20 2412 Ant1 2511.700 -50.75 <=-20 PASS
TNVN 11N20 2412 Ant1 2512.700 -46.18 <=-20 PASS
TNVN 11N20 2412 Ant1 2513.700 -48.00 <=-20 PASS
TNVN 11N20 2412 Ant1 2514.700 -47.52 <=-20 PASS
TNVN 11N20 2412 Ant1 2515.700 -46.16 <=-20 PASS
TNVN 11N20 2412 Ant1 2516.700 -47.25 <=-20 PASS
TNVN 11N20 2412 Ant1 2517.700 -48.04 <=-20 PASS
TNVN 11N20 2412 Ant1 2518.400 -48.55 <=-20 PASS
TNVN 11N20 2412 Ant1 2518.700 -48.57 <=-20 PASS
TNVN 11N20 2472 Ant1 2364.548 -46.45 <=-20 PASS
TNVN 11N20 2472 Ant1 2364.596 -48.59 <=-20 PASS
TNVN 11N20 2472 Ant1 2365.548 -46.42 <=-20 PASS
TNVN 11N20 2472 Ant1 2366.548 -49.39 <=-20 PASS
TNVN 11N20 2472 Ant1 2367.548 -44.54 <=-20 PASS
TNVN 11N20 2472 Ant1 2368.548 -49.52 <=-20 PASS
TNVN 11N20 2472 Ant1 2369.548 -49.22 <=-20 PASS
TNVN 11N20 2472 Ant1 2370.548 -52.24 <=-20 PASS
TNVN 11N20 2472 Ant1 2371.548 -48.20 <=-20 PASS
TNVN 11N20 2472 Ant1 2372.548 -45.76 <=-20 PASS
TNVN 11N20 2472 Ant1 2373.548 -50.15 <=-20 PASS
TNVN 11N20 2472 Ant1 2374.548 -46.04 <=-20 PASS
TNVN 11N20 2472 Ant1 2375.548 -48.66 <=-20 PASS
TNVN 11N20 2472 Ant1 2376.548 -47.68 <=-20 PASS
TNVN 11N20 2472 Ant1 2377.548 -46.72 <=-20 PASS
TNVN 11N20 2472 Ant1 2378.548 -47.57 <=-20 PASS
TNVN 11N20 2472 Ant1 2379.548 -48.70 <=-20 PASS
TNVN 11N20 2472 Ant1 2380.548 -48.01 <=-20 PASS
TNVN 11N20 2472 Ant1 2381.548 -48.96 <=-20 PASS
TNVN 11N20 2472 Ant1 2382.500 -46.38 <=-10 PASS
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TNVN 11N20 2472 Ant1 2382.548 -49.40 <=-10 PASS
TNVN 11N20 2472 Ant1 2383.500 -43.08 <=-10 PASS
TNVN 11N20 2472 Ant1 2384.500 -44.60 <=-10 PASS
TNVN 11N20 2472 Ant1 2385.500 -46.58 <=-10 PASS
TNVN 11N20 2472 Ant1 2386.500 -48.89 <=-10 PASS
TNVN 11N20 2472 Ant1 2387.500 -46.76 <=-10 PASS
TNVN 11N20 2472 Ant1 2388.500 -46.78 <=-10 PASS
TNVN 11N20 2472 Ant1 2389.500 -49.78 <=-10 PASS
TNVN 11N20 2472 Ant1 2390.500 -42.80 <=-10 PASS
TNVN 11N20 2472 Ant1 2391.500 -47.76 <=-10 PASS
TNVN 11N20 2472 Ant1 2392.500 -46.93 <=-10 PASS
TNVN 11N20 2472 Ant1 2393.500 -47.08 <=-10 PASS
TNVN 11N20 2472 Ant1 2394.500 -46.82 <=-10 PASS
TNVN 11N20 2472 Ant1 2395.500 -48.81 <=-10 PASS
TNVN 11N20 2472 Ant1 2396.500 -50.42 <=-10 PASS
TNVN 11N20 2472 Ant1 2397.500 -40.11 <=-10 PASS
TNVN 11N20 2472 Ant1 2398.500 -41.27 <=-10 PASS
TNVN 11N20 2472 Ant1 2399.500 -48.68 <=-10 PASS
TNVN 11N20 2472 Ant1 2484.000 -26.44 <=-10 PASS
TNVN 11N20 2472 Ant1 2485.000 -39.79 <=-10 PASS
TNVN 11N20 2472 Ant1 2486.000 -38.91 <=-10 PASS
TNVN 11N20 2472 Ant1 2487.000 -47.42 <=-10 PASS
TNVN 11N20 2472 Ant1 2488.000 -43.43 <=-10 PASS
TNVN 11N20 2472 Ant1 2489.000 -42.11 <=-10 PASS
TNVN 11N20 2472 Ant1 2490.000 -46.27 <=-10 PASS
TNVN 11N20 2472 Ant1 2491.000 -45.68 <=-10 PASS
TNVN 11N20 2472 Ant1 2492.000 -46.44 <=-10 PASS
TNVN 11N20 2472 Ant1 2493.000 -50.79 <=-10 PASS
TNVN 11N20 2472 Ant1 2494.000 -46.91 <=-10 PASS
TNVN 11N20 2472 Ant1 2495.000 -44.43 <=-10 PASS
TNVN 11N20 2472 Ant1 2496.000 -49.60 <=-10 PASS
TNVN 11N20 2472 Ant1 2497.000 -47.03 <=-10 PASS
TNVN 11N20 2472 Ant1 2498.000 -49.54 <=-10 PASS
TNVN 11N20 2472 Ant1 2499.000 -51.47 <=-10 PASS
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TNVN 11N20 2472 Ant1 2500.000 -44.65 <=-10 PASS
TNVN 11N20 2472 Ant1 2500.952 -48.61 <=-10 PASS
TNVN 11N20 2472 Ant1 2501.000 -48.37 <=-10 PASS
TNVN 11N20 2472 Ant1 2501.952 -51.40 <=-20 PASS
TNVN 11N20 2472 Ant1 2502.952 -52.05 <=-20 PASS
TNVN 11N20 2472 Ant1 2503.952 -46.22 <=-20 PASS
TNVN 11N20 2472 Ant1 2504.952 -47.52 <=-20 PASS
TNVN 11N20 2472 Ant1 2505.952 -46.06 <=-20 PASS
TNVN 11N20 2472 Ant1 2506.952 -45.56 <=-20 PASS
TNVN 11N20 2472 Ant1 2507.952 -43.26 <=-20 PASS
TNVN 11N20 2472 Ant1 2508.952 -47.58 <=-20 PASS
TNVN 11N20 2472 Ant1 2509.952 -44.03 <=-20 PASS
TNVN 11N20 2472 Ant1 2510.952 -48.41 <=-20 PASS
TNVN 11N20 2472 Ant1 2511.952 -48.00 <=-20 PASS
TNVN 11N20 2472 Ant1 2512.952 -51.71 <=-20 PASS
TNVN 11N20 2472 Ant1 2513.952 -52.28 <=-20 PASS
TNVN 11N20 2472 Ant1 2514.952 -46.41 <=-20 PASS
TNVN 11N20 2472 Ant1 2515.952 -47.84 <=-20 PASS
TNVN 11N20 2472 Ant1 2516.952 -46.81 <=-20 PASS
TNVN 11N20 2472 Ant1 2517.952 -45.28 <=-20 PASS
TNVN 11N20 2472 Ant1 2518.904 -43.76 <=-20 PASS
TNVN 11N20 2472 Ant1 2518.952 -47.70 <=-20 PASS
TNVN 11N40 2422 Ant1 2327.916 -48.47 <=-20 PASS
TNVN 11N40 2422 Ant1 2328.208 -44.65 <=-20 PASS
TNVN 11N40 2422 Ant1 2329.208 -45.34 <=-20 PASS
TNVN 11N40 2422 Ant1 2330.208 -48.93 <=-20 PASS
TNVN 11N40 2422 Ant1 2331.208 -50.66 <=-20 PASS
TNVN 11N40 2422 Ant1 2332.208 -44.25 <=-20 PASS
TNVN 11N40 2422 Ant1 2333.208 -48.89 <=-20 PASS
TNVN 11N40 2422 Ant1 2334.208 -48.91 <=-20 PASS
TNVN 11N40 2422 Ant1 2335.208 -51.94 <=-20 PASS
TNVN 11N40 2422 Ant1 2336.208 -52.70 <=-20 PASS
TNVN 11N40 2422 Ant1 2337.208 -46.45 <=-20 PASS
TNVN 11N40 2422 Ant1 2338.208 -47.34 <=-20 PASS
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TNVN 11N40 2422 Ant1 2339.208 -47.32 <=-20 PASS
TNVN 11N40 2422 Ant1 2340.208 -44.88 <=-20 PASS
TNVN 11N40 2422 Ant1 2341.208 -46.90 <=-20 PASS
TNVN 11N40 2422 Ant1 2342.208 -49.13 <=-20 PASS
TNVN 11N40 2422 Ant1 2343.208 -50.05 <=-20 PASS
TNVN 11N40 2422 Ant1 2344.208 -43.90 <=-20 PASS
TNVN 11N40 2422 Ant1 2345.208 -50.21 <=-20 PASS
TNVN 11N40 2422 Ant1 2346.208 -44.12 <=-20 PASS
TNVN 11N40 2422 Ant1 2347.208 -45.22 <=-20 PASS
TNVN 11N40 2422 Ant1 2348.208 -43.08 <=-20 PASS
TNVN 11N40 2422 Ant1 2349.208 -41.27 <=-20 PASS
TNVN 11N40 2422 Ant1 2350.208 -44.98 <=-20 PASS
TNVN 11N40 2422 Ant1 2351.208 -46.01 <=-20 PASS
TNVN 11N40 2422 Ant1 2352.208 -47.62 <=-20 PASS
TNVN 11N40 2422 Ant1 2353.208 -49.57 <=-20 PASS
TNVN 11N40 2422 Ant1 2354.208 -47.85 <=-20 PASS
TNVN 11N40 2422 Ant1 2355.208 -44.14 <=-20 PASS
TNVN 11N40 2422 Ant1 2356.208 -46.19 <=-20 PASS
TNVN 11N40 2422 Ant1 2357.208 -49.63 <=-20 PASS
TNVN 11N40 2422 Ant1 2358.208 -50.31 <=-20 PASS
TNVN 11N40 2422 Ant1 2359.208 -43.19 <=-20 PASS
TNVN 11N40 2422 Ant1 2360.208 -50.38 <=-20 PASS
TNVN 11N40 2422 Ant1 2361.208 -44.23 <=-20 PASS
TNVN 11N40 2422 Ant1 2362.208 -45.55 <=-20 PASS
TNVN 11N40 2422 Ant1 2363.208 -43.73 <=-20 PASS
TNVN 11N40 2422 Ant1 2364.208 -41.11 <=-10 PASS
TNVN 11N40 2422 Ant1 2364.500 -44.72 <=-10 PASS
TNVN 11N40 2422 Ant1 2365.500 -46.13 <=-10 PASS
TNVN 11N40 2422 Ant1 2366.500 -47.38 <=-10 PASS
TNVN 11N40 2422 Ant1 2367.500 -47.85 <=-10 PASS
TNVN 11N40 2422 Ant1 2368.500 -44.07 <=-10 PASS
TNVN 11N40 2422 Ant1 2369.500 -46.06 <=-10 PASS
TNVN 11N40 2422 Ant1 2370.500 -49.37 <=-10 PASS
TNVN 11N40 2422 Ant1 2371.500 -50.10 <=-10 PASS
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TNVN 11N40 2422 Ant1 2372.500 -42.01 <=-10 PASS
TNVN 11N40 2422 Ant1 2373.500 -41.55 <=-10 PASS
TNVN 11N40 2422 Ant1 2374.500 -48.25 <=-10 PASS
TNVN 11N40 2422 Ant1 2375.500 -45.36 <=-10 PASS
TNVN 11N40 2422 Ant1 2376.500 -39.14 <=-10 PASS
TNVN 11N40 2422 Ant1 2377.500 -37.80 <=-10 PASS
TNVN 11N40 2422 Ant1 2378.500 -39.50 <=-10 PASS
TNVN 11N40 2422 Ant1 2379.500 -41.84 <=-10 PASS
TNVN 11N40 2422 Ant1 2380.500 -42.32 <=-10 PASS
TNVN 11N40 2422 Ant1 2381.500 -38.53 <=-10 PASS
TNVN 11N40 2422 Ant1 2382.500 -40.68 <=-10 PASS
TNVN 11N40 2422 Ant1 2383.500 -33.95 <=-10 PASS
TNVN 11N40 2422 Ant1 2384.500 -42.98 <=-10 PASS
TNVN 11N40 2422 Ant1 2385.500 -38.21 <=-10 PASS
TNVN 11N40 2422 Ant1 2386.500 -40.23 <=-10 PASS
TNVN 11N40 2422 Ant1 2387.500 -44.32 <=-10 PASS
TNVN 11N40 2422 Ant1 2388.500 -42.60 <=-10 PASS
TNVN 11N40 2422 Ant1 2389.500 -34.81 <=-10 PASS
TNVN 11N40 2422 Ant1 2390.500 -48.73 <=-10 PASS
TNVN 11N40 2422 Ant1 2391.500 -35.90 <=-10 PASS
TNVN 11N40 2422 Ant1 2392.500 -33.18 <=-10 PASS
TNVN 11N40 2422 Ant1 2393.500 -37.16 <=-10 PASS
TNVN 11N40 2422 Ant1 2394.500 -37.27 <=-10 PASS
TNVN 11N40 2422 Ant1 2395.500 -41.51 <=-10 PASS
TNVN 11N40 2422 Ant1 2396.500 -42.35 <=-10 PASS
TNVN 11N40 2422 Ant1 2397.500 -38.46 <=-10 PASS
TNVN 11N40 2422 Ant1 2398.500 -40.61 <=-10 PASS
TNVN 11N40 2422 Ant1 2399.500 -33.68 <=-10 PASS
TNVN 11N40 2422 Ant1 2484.000 -42.57 <=-10 PASS
TNVN 11N40 2422 Ant1 2485.000 -37.33 <=-10 PASS
TNVN 11N40 2422 Ant1 2486.000 -40.25 <=-10 PASS
TNVN 11N40 2422 Ant1 2487.000 -44.24 <=-10 PASS
TNVN 11N40 2422 Ant1 2488.000 -37.75 <=-10 PASS
TNVN 11N40 2422 Ant1 2489.000 -45.96 <=-10 PASS
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TNVN 11N40 2422 Ant1 2490.000 -46.45 <=-10 PASS
TNVN 11N40 2422 Ant1 2491.000 -42.57 <=-10 PASS
TNVN 11N40 2422 Ant1 2492.000 45.41 <=-10 PASS
TNVN 11N40 2422 Ant1 2493.000 -48.85 <=-10 PASS
TNVN 11N40 2422 Ant1 2494.000 -52.52 <=-10 PASS
TNVN 11N40 2422 Ant1 2495.000 -48.49 <=-10 PASS
TNVN 11N40 2422 Ant1 2496.000 -44.85 <=-10 PASS
TNVN 11N40 2422 Ant1 2497.000 -52.56 <=-10 PASS
TNVN 11N40 2422 Ant1 2498.000 -50.98 <=-10 PASS
TNVN 11N40 2422 Ant1 2499.000 -50.84 <=-10 PASS
TNVN 11N40 2422 Ant1 2500.000 -49.57 <=-10 PASS
TNVN 11N40 2422 Ant1 2501.000 -44.42 <=-10 PASS
TNVN 11N40 2422 Ant1 2502.000 -51.96 <=-10 PASS
TNVN 11N40 2422 Ant1 2503.000 -44.34 <=-10 PASS
TNVN 11N40 2422 Ant1 2504.000 -45.02 <=-10 PASS
TNVN 11N40 2422 Ant1 2505.000 -48.91 <=-10 PASS
TNVN 11N40 2422 Ant1 2506.000 -44.69 <=-10 PASS
TNVN 11N40 2422 Ant1 2507.000 -49.62 <=-10 PASS
TNVN 11N40 2422 Ant1 2508.000 -562.74 <=-10 PASS
TNVN 11N40 2422 Ant1 2509.000 -49.94 <=-10 PASS
TNVN 11N40 2422 Ant1 2510.000 -50.35 <=-10 PASS
TNVN 11N40 2422 Ant1 2511.000 -46.99 <=-10 PASS
TNVN 11N40 2422 Ant1 2512.000 -42.79 <=-10 PASS
TNVN 11N40 2422 Ant1 2513.000 43.97 <=-10 PASS
TNVN 11N40 2422 Ant1 2514.000 -48.21 <=-10 PASS
TNVN 11N40 2422 Ant1 2515.000 -52.00 <=-10 PASS
TNVN 11N40 2422 Ant1 2516.000 -48.88 <=-10 PASS
TNVN 11N40 2422 Ant1 2517.000 -44.37 <=-10 PASS
TNVN 11N40 2422 Ant1 2518.000 -52.68 <=-10 PASS
TNVN 11N40 2422 Ant1 2519.000 -50.69 <=-10 PASS
TNVN 11N40 2422 Ant1 2519.292 -50.64 <=-10 PASS
TNVN 11N40 2422 Ant1 2520.292 -49.78 <=-20 PASS
TNVN 11N40 2422 Ant1 2521.292 -44.83 <=-20 PASS
TNVN 11N40 2422 Ant1 2522.292 -51.70 <=-20 PASS
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TNVN 11N40 2422 Ant1 2523.292 -50.80 <=-20 PASS
TNVN 11N40 2422 Ant1 2524.292 -47.85 <=-20 PASS
TNVN 11N40 2422 Ant1 2525.292 -52.03 <=-20 PASS
TNVN 11N40 2422 Ant1 2526.292 -49.92 <=-20 PASS
TNVN 11N40 2422 Ant1 2527.292 -49.51 <=-20 PASS
TNVN 11N40 2422 Ant1 2528.292 -46.21 <=-20 PASS
TNVN 11N40 2422 Ant1 2529.292 -48.78 <=-20 PASS
TNVN 11N40 2422 Ant1 2530.292 -45.10 <=-20 PASS
TNVN 11N40 2422 Ant1 2531.292 -48.68 <=-20 PASS
TNVN 11N40 2422 Ant1 2532.292 -48.86 <=-20 PASS
TNVN 11N40 2422 Ant1 2533.292 -47.81 <=-20 PASS
TNVN 11N40 2422 Ant1 2534.292 -50.78 <=-20 PASS
TNVN 11N40 2422 Ant1 2535.292 -55.28 <=-20 PASS
TNVN 11N40 2422 Ant1 2536.292 -48.49 <=-20 PASS
TNVN 11N40 2422 Ant1 2537.292 -50.34 <=-20 PASS
TNVN 11N40 2422 Ant1 2538.292 -49.3323 <=-20 PASS
TNVN 11N40 2422 Ant1 2539.292 -47.45 <=-20 PASS
TNVN 11N40 2422 Ant1 2540.292 -49.52 <=-20 PASS
TNVN 11N40 2422 Ant1 2541.292 -48.06 <=-20 PASS
TNVN 11N40 2422 Ant1 2542.292 -47.13 <=-20 PASS
TNVN 11N40 2422 Ant1 2543.292 -50.68 <=-20 PASS
TNVN 11N40 2422 Ant1 2544.292 -47.71 <=-20 PASS
TNVN 11N40 2422 Ant1 2545.292 -52.29 <=-20 PASS
TNVN 11N40 2422 Ant1 2546.292 -49.33 <=-20 PASS
TNVN 11N40 2422 Ant1 2547.292 -49.74 <=-20 PASS
TNVN 11N40 2422 Ant1 2548.292 -46.22 <=-20 PASS
TNVN 11N40 2422 Ant1 2549.292 -48.15 <=-20 PASS
TNVN 11N40 2422 Ant1 2550.292 -45.83 <=-20 PASS
TNVN 11N40 2422 Ant1 2551.292 -48.90 <=-20 PASS
TNVN 11N40 2422 Ant1 2552.292 -48.08 <=-20 PASS
TNVN 11N40 2422 Ant1 2553.292 -47.45 <=-20 PASS
TNVN 11N40 2422 Ant1 2554.292 -50.37 <=-20 PASS
TNVN 11N40 2422 Ant1 2555.292 -50.62 <=-20 PASS
TNVN 11N40 2422 Ant1 2555.584 -47.41 <=-20 PASS
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TNVN 11N40 2462 Ant1 2326.943 -50.36 <=-20 PASS
TNVN 11N40 2462 Ant1 2327.386 -49.11 <=-20 PASS
TNVN 11N40 2462 Ant1 2327.943 -55.48 <=-20 PASS
TNVN 11N40 2462 Ant1 2328.943 -50.68 <=-20 PASS
TNVN 11N40 2462 Ant1 2329.943 -52.81 <=-20 PASS
TNVN 11N40 2462 Ant1 2330.943 -44.97 <=-20 PASS
TNVN 11N40 2462 Ant1 2331.943 -47.75 <=-20 PASS
TNVN 11N40 2462 Ant1 2332.943 -51.31 <=-20 PASS
TNVN 11N40 2462 Ant1 2333.943 -47.99 <=-20 PASS
TNVN 11N40 2462 Ant1 2334.943 -50.64 <=-20 PASS
TNVN 11N40 2462 Ant1 2335.943 -53.30 <=-20 PASS
TNVN 11N40 2462 Ant1 2336.943 -47.76 <=-20 PASS
TNVN 11N40 2462 Ant1 2337.943 -47.98 <=-20 PASS
TNVN 11N40 2462 Ant1 2338.943 -50.79 <=-20 PASS
TNVN 11N40 2462 Ant1 2339.943 -45.24 <=-20 PASS
TNVN 11N40 2462 Ant1 2340.943 -43.63 <=-20 PASS
TNVN 11N40 2462 Ant1 2341.943 -44.85 <=-20 PASS
TNVN 11N40 2462 Ant1 2342.943 -45.53 <=-20 PASS
TNVN 11N40 2462 Ant1 2343.943 -47.04 <=-20 PASS
TNVN 11N40 2462 Ant1 2344.943 -50.82 <=-20 PASS
TNVN 11N40 2462 Ant1 2345.943 -49.04 <=-20 PASS
TNVN 11N40 2462 Ant1 2346.943 -55.40 <=-20 PASS
TNVN 11N40 2462 Ant1 2347.943 -50.22 <=-20 PASS
TNVN 11N40 2462 Ant1 2348.943 -52.62 <=-20 PASS
TNVN 11N40 2462 Ant1 2349.943 -44.81 <=-20 PASS
TNVN 11N40 2462 Ant1 2350.943 -47.15 <=-20 PASS
TNVN 11N40 2462 Ant1 2351.943 -51.82 <=-20 PASS
TNVN 11N40 2462 Ant1 2352.943 -47.72 <=-20 PASS
TNVN 11N40 2462 Ant1 2353.943 -50.72 <=-20 PASS
TNVN 11N40 2462 Ant1 2354.943 -563.87 <=-20 PASS
TNVN 11N40 2462 Ant1 2355.943 -47.26 <=-20 PASS
TNVN 11N40 2462 Ant1 2356.943 -47.08 <=-20 PASS
TNVN 11N40 2462 Ant1 2357.943 -50.43 <=-20 PASS
TNVN 11N40 2462 Ant1 2358.943 -45.39 <=-20 PASS

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
D . TS



.Y HUAK TESTING Page 60 of 94 Report No.: HK2012294032-2ER

TNVN 11N40 2462 Ant1 2359.943 -51.39 <=-20 PASS
TNVN 11N40 2462 Ant1 2360.943 -46.61 <=-20 PASS
TNVN 11N40 2462 Ant1 2361.943 -47.52 <=-20 PASS
TNVN 11N40 2462 Ant1 2362.943 -48.42 <=-20 PASS
TNVN 11N40 2462 Ant1 2363.500 -48.97 <=-10 PASS
TNVN 11N40 2462 Ant1 2363.943 -45.83 <=-10 PASS
TNVN 11N40 2462 Ant1 2364.500 -45.78 <=-10 PASS
TNVN 11N40 2462 Ant1 2365.500 -50.99 <=-10 PASS
TNVN 11N40 2462 Ant1 2366.500 -46.09 <=-10 PASS
TNVN 11N40 2462 Ant1 2367.500 -49.10 <=-10 PASS
TNVN 11N40 2462 Ant1 2368.500 -46.87 <=-10 PASS
TNVN 11N40 2462 Ant1 2369.500 -50.38 <=-10 PASS
TNVN 11N40 2462 Ant1 2370.500 -46.74 <=-10 PASS
TNVN 11N40 2462 Ant1 2371.500 -48.42 <=-10 PASS
TNVN 11N40 2462 Ant1 2372.500 -44.36 <=-10 PASS
TNVN 11N40 2462 Ant1 2373.500 -4824 <=-10 PASS
TNVN 11N40 2462 Ant1 2374.500 -47.82 <=-10 PASS
TNVN 11N40 2462 Ant1 2375.500 -43.68 <=-10 PASS
TNVN 11N40 2462 Ant1 2376.500 -45.57 <=-10 PASS
TNVN 11N40 2462 Ant1 2377.500 -46.47 <=-10 PASS
TNVN 11N40 2462 Ant1 2378.500 -46.98 <=-10 PASS
TNVN 11N40 2462 Ant1 2379.500 -48.80 <=-10 PASS
TNVN 11N40 2462 Ant1 2380.500 -49.85 <=-10 PASS
TNVN 11N40 2462 Ant1 2381.500 -48.76 <=-10 PASS
TNVN 11N40 2462 Ant1 2382.500 -47.77 <=-10 PASS
TNVN 11N40 2462 Ant1 2383.500 -46.82 <=-10 PASS
TNVN 11N40 2462 Ant1 2384.500 -48.78 <=-10 PASS
TNVN 11N40 2462 Ant1 2385.500 -43.71 <=-10 PASS
TNVN 11N40 2462 Ant1 2386.500 -46.06 <=-10 PASS
TNVN 11N40 2462 Ant1 2387.500 -46.94 <=-10 PASS
TNVN 11N40 2462 Ant1 2388.500 -42.25 <=-10 PASS
TNVN 11N40 2462 Ant1 2389.500 -45.31 <=-10 PASS
TNVN 11N40 2462 Ant1 2390.500 -47.25 <=-10 PASS
TNVN 11N40 2462 Ant1 2391.500 -41.08 <=-10 PASS
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TNVN 11N40 2462 Ant1 2392.500 -43.36 <=-10 PASS
TNVN 11N40 2462 Ant1 2393.500 -49.11 <=-10 PASS
TNVN 11N40 2462 Ant1 2394.500 -50.48 <=-10 PASS
TNVN 11N40 2462 Ant1 2395.500 -44.68 <=-10 PASS
TNVN 11N40 2462 Ant1 2396.500 -50.81 <=-10 PASS
TNVN 11N40 2462 Ant1 2397.500 -50.97 <=-10 PASS
TNVN 11N40 2462 Ant1 2398.500 -47.75 <=-10 PASS
TNVN 11N40 2462 Ant1 2399.500 -47.31 <=-10 PASS
TNVN 11N40 2462 Ant1 2484.000 -29.99 <=-10 PASS
TNVN 11N40 2462 Ant1 2485.000 -35.64 <=-10 PASS
TNVN 11N40 2462 Ant1 2486.000 -38.30 <=-10 PASS
TNVN 11N40 2462 Ant1 2487.000 -40.76 <=-10 PASS
TNVN 11N40 2462 Ant1 2488.000 -32.98 <=-10 PASS
TNVN 11N40 2462 Ant1 2489.000 -38.79 <=-10 PASS
TNVN 11N40 2462 Ant1 2490.000 -37.24 <=-10 PASS
TNVN 11N40 2462 Ant1 2491.000 -40.63 <=-10 PASS
TNVN 11N40 2462 Ant1 2492.000 -43.85 <=-10 PASS
TNVN 11N40 2462 Ant1 2493.000 -49.53 <=-10 PASS
TNVN 11N40 2462 Ant1 2494.000 -50.04 <=-10 PASS
TNVN 11N40 2462 Ant1 2495.000 -44.82 <=-10 PASS
TNVN 11N40 2462 Ant1 2496.000 -50.04 <=-10 PASS
TNVN 11N40 2462 Ant1 2497.000 -50.40 <=-10 PASS
TNVN 11N40 2462 Ant1 2498.000 -47.22 <=-10 PASS
TNVN 11N40 2462 Ant1 2499.000 -47.62 <=-10 PASS
TNVN 11N40 2462 Ant1 2500.000 -29.81 <=-10 PASS
TNVN 11N40 2462 Ant1 2501.000 -35.15 <=-10 PASS
TNVN 11N40 2462 Ant1 2502.000 -38.82 <=-10 PASS
TNVN 11N40 2462 Ant1 2503.000 -40.72 <=-10 PASS
TNVN 11N40 2462 Ant1 2504.000 -32.72 <=-10 PASS
TNVN 11N40 2462 Ant1 2505.000 -38.87 <=-10 PASS
TNVN 11N40 2462 Ant1 2506.000 -37.26 <=-10 PASS
TNVN 11N40 2462 Ant1 2507.000 -40.08 <=-10 PASS
TNVN 11N40 2462 Ant1 2508.000 -43.43 <=-10 PASS
TNVN 11N40 2462 Ant1 2509.000 -35.39 <=-10 PASS
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TNVN 11N40 2462 Ant1 2510.000 -49.81 <=-10 PASS
TNVN 11N40 2462 Ant1 2511.000 -46.63 <=-10 PASS
TNVN 11N40 2462 Ant1 2512.000 -49.43 <=-10 PASS
TNVN 11N40 2462 Ant1 2513.000 -50.26 <=-10 PASS
TNVN 11N40 2462 Ant1 2514.000 -47.74 <=-10 PASS
TNVN 11N40 2462 Ant1 2515.000 -46.56 <=-10 PASS
TNVN 11N40 2462 Ant1 2516.000 -48.18 <=-10 PASS
TNVN 11N40 2462 Ant1 2517.000 -48.31 <=-10 PASS
TNVN 11N40 2462 Ant1 2518.000 -45.24 <=-10 PASS
TNVN 11N40 2462 Ant1 2519.000 -47.03 <=-10 PASS
TNVN 11N40 2462 Ant1 2519.557 -45.45 <=-10 PASS
TNVN 11N40 2462 Ant1 2520.000 -49.95 <=-10 PASS
TNVN 11N40 2462 Ant1 2520.557 -562.72 <=-20 PASS
TNVN 11N40 2462 Ant1 2521.557 -45.20 <=-20 PASS
TNVN 11N40 2462 Ant1 2522.557 -43.78 <=-20 PASS
TNVN 11N40 2462 Ant1 2523.557 -45.45 <=-20 PASS
TNVN 11N40 2462 Ant1 2524.557 -46.23 <=-20 PASS
TNVN 11N40 2462 Ant1 2525.557 -46.06 <=-20 PASS
TNVN 11N40 2462 Ant1 2526.557 -50.44 <=-20 PASS
TNVN 11N40 2462 Ant1 2527.557 -46.19 <=-20 PASS
TNVN 11N40 2462 Ant1 2528.557 -46.16 <=-20 PASS
TNVN 11N40 2462 Ant1 2529.557 -45.41 <=-20 PASS
TNVN 11N40 2462 Ant1 2530.557 -562.75 <=-20 PASS
TNVN 11N40 2462 Ant1 2531.557 -51.88 <=-20 PASS
TNVN 11N40 2462 Ant1 2532.557 -52.57 <=-20 PASS
TNVN 11N40 2462 Ant1 2533.557 -49.79 <=-20 PASS
TNVN 11N40 2462 Ant1 2534.557 -50.51 <=-20 PASS
TNVN 11N40 2462 Ant1 2535.557 -47.13 <=-20 PASS
TNVN 11N40 2462 Ant1 2536.557 -51.36 <=-20 PASS
TNVN 11N40 2462 Ant1 2537.557 -48.68 <=-20 PASS
TNVN 11N40 2462 Ant1 2538.557 -47.24 <=-20 PASS
TNVN 11N40 2462 Ant1 2539.557 -46.95 <=-20 PASS
TNVN 11N40 2462 Ant1 2540.557 -51.83 <=-20 PASS
TNVN 11N40 2462 Ant1 2541.557 -563.47 <=-20 PASS
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TNVN 11N40 2462 Ant1 2542.557 -46.12 <=-20 PASS
TNVN 11N40 2462 Ant1 2543.557 -48.38 <=-20 PASS
TNVN 11N40 2462 Ant1 2544 557 -49.81 <=-20 PASS
TNVN 11N40 2462 Ant1 2545.557 -51.23 <=-20 PASS
TNVN 11N40 2462 Ant1 2546.557 -46.69 <=-20 PASS
TNVN 11N40 2462 Ant1 2547.557 -46.36 <=-20 PASS
TNVN 11N40 2462 Ant1 2548.557 -46.01 <=-20 PASS
TNVN 11N40 2462 Ant1 2549.557 -48.64 <=-20 PASS
TNVN 11N40 2462 Ant1 2550.557 -52.65 <=-20 PASS
TNVN 11N40 2462 Ant1 2551.557 -50.47 <=-20 PASS
TNVN 11N40 2462 Ant1 2552.557 -49.71 <=-20 PASS
TNVN 11N40 2462 Ant1 2553.557 -46.58 <=-20 PASS
TNVN 11N40 2462 Ant1 2554.557 -50.82 <=-20 PASS
TNVN 11N40 2462 Ant1 2555.557 -51.33 <=-20 PASS
TNVN 11N40 2462 Ant1 2556.114 -52.24 <=-20 PASS
TNVN 11N40 2462 Ant1 2556.557 -47.05 <=-20 PASS
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11B_2412_Ant1_2400MHz-2BW to 2400MHz
Transmitter unwanted emissions in the out-of-band domain
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11B_2412 Ant1_2483.5MHz to 2483.5MHz+2BW
Transmitter unwanted emissions in the out-of-band domain
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11B_2472_Ant1_2400MHz-2BW to
2400MHz

Transmitter unwanted emissions in the out-of-band domain
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11G_2472_Ant1_2400MHz-2BW to 2400MHz
Transmitter unwanted emissions in the out-of-band domain
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11N20_2412_Ant1_2483.5MHz to 2483.5MHz+2BW
Transmitter unwanted emissions in the out-of-band domain
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Transmitter unwanted emissions in the out-of-band domain
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11N40_2422 Ant1_2400MHz-2BW to 2400MHz
Transmitter unwanted emissions in the out-of-band domain
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11N40_2462_Ant1_2483.5MHz to 2483.5MHz+2BW
Transmitter unwanted emissions in the out-of-band domain
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4.1.8. Transmitter unwanted emissions in the spurious domain

Limit

According to ETSI EN 300 328 V2.2.2(2019-07) §4.3.2.9.3
The transmitter unwanted emissions in the spurious domain shall not exceed the values given in table 4.

Table 4: Transmitter limits for spurious emissions

Maximum power
Frequency Range e.r.p.(.(<1GHz) Limit when Standby
e.i.r.p.(>1 GHz)
30 MHz to 47 MHz -36 dBm 100 KHz
47 MHz to 74 MHz -54 dBm 100 KHz
74MHz to 87.5 MHz -36 dBm 100 KHz
87.5 MHz to 118 MHz -54 dBm 100 KHz
118 MHz to 174 MHz -36 dBm 100 KHz
174 MHz to 230 MHz -54 dBm 100 KHz
230 MHz to 470 MHz -36 dBm 100 KHz
470 MHz to 694 MHz -54 dBm 100 KHz
694 MHz to 1 GHz -36 dBm 100 KHz
1 GHz to 12.75 GHz -30 dBm 1 MHz

These measurements shall only be performed at normal test conditions.

The level of spurious emissions shall be measured as, either:

a) their power in a specified load (conducted spurious emissions) and their effective radiated power when
radiated by the cabinet or structure of the equipment (cabinet radiation); or

b) their effective radiated power when radiated by cabinet and antenna in case of Integral antenna equipment
with no antenna connectors.

For equipment using FHSS modulation, the measurements may be performed when normal hopping is
disabled. In this case measurements need to be performed when operating at the lowest and the highest

hopping frequency. When this is not possible, the measurement shall be performed during normal operation
(hopping).

For systems using wide band modulations other than FHSS, the measurement shall be performed at the
lowest and the highest channel on which the equipment can operate. These frequencies shall be recorded.

The equipment shall be configured to operate under its worst case situation with respect to output power.
If the equipment can operate with different Nominal Channel Bandwidths (e.g. 20 MHz and 40 MHz), then the

equipment shall be configured to operate under its worst case situation with respect to spurious emissions.

Test Procedure

According to ETSI EN 300 328 VV2.2.2(2019-07) §5.4.9.2.2, Radiated measurement.
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Test Configuration
Effective Radiated Power measurement (30 MHz to 12.75 GHz)

lifier

Y
4

Receiving Antenna

e e,
LAAAA

Fiter Am
Atlenuator

Signal
Substitute Generator
Antenna

0
L

eceiving Antenna

SA

zr==1

el
AL

L n

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 30 days only. The document is issued by HUAK

this document cannont be reproduced except in full with our prior written permission. The more details and the authenticity of the report will be confirmed at http://www.cer-mark.com
HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China



QUA*

HUAK TESTING Page 72 of 94 Report No.: HK2012294032-2ER

Test Results

PASS
Fre. (MHz) ANT. Pol. zgr‘:]')t Limit | Margin Conclusion
Below 1GHz:
269.65 \Y -74.11 -36 -38.11 PASS
298.30 \Y -77.51 -36 -41.51 PASS
395.24 \Y -82.17 -36 -46.17 PASS
468.78 \ -76.93 -36 -40.93 PASS
598.64 \Y -75.89 -54 -21.89 PASS
906.27 \Y -80.49 -36 -44.49 PASS
281.51 H -71.35 -36 -35.35 PASS
325.85 H -74.61 -36 -38.61 PASS
413.45 H -76.82 -36 -40.82 PASS
517.38 H -78.91 -54 -24.91 PASS
664.42 H -72.24 -54 -19.24 PASS
935.67 H -74.57 -36 -38.57 PASS
Note:
1.Cable loss and antenna gain was combined in the calculated result.
2. Other point of the measurements are below 20dB from the limit.
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Fre. (MHZz) ANT. Pol. EjeBSrL:]I)t Limit Margin Conclusion
Above 1GHz:
Test Mode: Low Channel
2037.78 H -54.23 -30 -24.23 PASS
2007.54 \Y, -57.71 -30 -27.71 PASS
3070.89 H -57.98 -30 -27.98 PASS
2925.84 Y, -57.22 -30 -27.22 PASS
3510.65 H -52.19 -30 -22.19 PASS
3797.23 \Y -50.51 -30 -20.51 PASS
4239.69 H -56.82 -30 -26.82 PASS
4120.17 \Y -48.14 -30 -18.14 PASS
5412.21 H -45.35 -30 -15.35 PASS
5420.26 \Y -49.58 -30 -19.58 PASS
6941.98 H -50.26 -30 -20.26 PASS
6936.45 \Y, -50.37 -30 -20.37 PASS
Test Mode: High Channel

1915.63 H -56.24 -30 -26.24 PASS
2036.21 \Y, -57.12 -30 -27.12 PASS
2984.68 H -57.59 -30 -27.59 PASS
2727.73 \Y, -59.63 -30 -29.63 PASS
3398.35 H -58.74 -30 -28.74 PASS
3594.70 \Y, -49.55 -30 -19.55 PASS
4222.35 H -53.10 -30 -23.10 PASS
4186.87 \Y, -53.92 -30 -23.92 PASS
5458.60 H -50.69 -30 -20.69 PASS
5535.59 \Y, -52.17 -30 -22.17 PASS
6907.28 H -51.44 -30 -21.44 PASS
7147.48 \Y, -50.98 -30 -20.98 PASS

Note:

1.Cable loss and antenna gain was combined in the calculated result.

2. Other point of the measurements are below 20dB from the limit.
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4.1.9. Receiver spurious emissions

LIMIT
According to ETSI EN 300 328 V2.2.2(2019-07) §4.3.2.10.3
The spurious emissions of the receiver shall not exceed the values given in table 5.

Table 5: spurious emission limits for receivers

Frequency Maximum power, e.r.p. Measurement bandwidth
30 MHz to 1 GHz -57 dBm 100 KHz
30 MHz to 12.75 GHz -47 dBm 1 MHz

Test Procedure

The same as clause 4.1.8

Test Confiquration

Effective Radiated Power measurement (30 MHz to 12.75 GHz)

Signal
Substitute Generator
Antenna

P 0
I TS

Receiving Antenna

Amplifier

_' '—

Attenuator

Fiter

SA

Receiving Antenna

Attenuator

The level of spurious emissions shall be measured as, either:

a) their power in a specified load (conducted spurious emissions) and their effective radiated power when
radiated by the cabinet or structure of the equipment (cabinet radiation); or

b) their effective radiated power when radiated by cabinet and antenna in case of Integral antenna
equipment withno temporary antenna connectors.
Testing shall be performed when the equipment is in a receive-only mode.
For equipment using wide band modulations other than FHSS, the measurement shall be performed at the
lowest and the highest channel on which the equipment can operate. These frequencies shall be recorded.
For equipment using FHSS modulation, the measurements may be performed when normal hopping is
disabled. In this case measurements need to be performed when operating at the lowest and the highest
hopping frequency. These frequencies shall be recorded. When disabling the normal hopping is not possible,

the measurement shall be performed during normal operation (hopping).

tested unless otherwise stated and the sample(s) are retained for 30 days only. The document is issued by
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Test Results

Remark: We test all modulation type, and recorded the worst case at 802.11b mode for wifi test.

Fre. (MHz) ANT. Pol. (E'E'fnf) Limit | Margin | Conclusion

Below 1GHz:
269.04 Y -74.24 -57 -17.24 PASS
314.91 \Y -75.05 -57 -18.05 PASS
349.54 Y -78.81 -57 -21.81 PASS
417.49 \Y -72.63 -57 -15.63 PASS
527.83 V -76.26 -57 -19.26 PASS
893.57 Vv -79.45 -57 -22.45 PASS
269.98 H -71.67 -57 -14.67 PASS
376.12 H -77.91 -57 -20.91 PASS
414.08 H -72.32 -57 -15.32 PASS
514.36 H -78.46 -57 -21.46 PASS
657.59 H -76.78 -57 -19.78 PASS
892.81 H -79.65 -57 -22.65 PASS

Note:

1.Cable loss and antenna gain was combined in the calculated result.

2.0ther point of the measurements are below 20dB from the limit.
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Fre. (MHz) ANT. Pol. (E';E) Limit | Margin | Conclusion
Above 1GHz:
Test Mode: Lowest frequency
2325.89 H -62.17 -47 -15.17 PASS
2241.63 V -65.65 -47 -18.65 PASS
2822.41 H -67.83 -47 -20.83 PASS
3028.35 \Y, -63.58 -47 -16.58 PASS
3474.92 H -65.82 -47 -18.82 PASS
3868.06 \Y, -65.90 -47 -18.90 PASS
4591.84 H -62.44 -47 -15.44 PASS
4393.27 \Y, -61.23 -47 -14.23 PASS
5259.78 H -66.95 -47 -19.95 PASS
5222.15 \Y, -65.46 -47 -18.46 PASS
6673.76 H -70.58 -47 -23.58 PASS
6894.48 \Y -67.72 -47 -20.72 PASS
Test Mode: Highest frequency

2177.49 H -63.31 -47 -16.31 PASS
2180.58 \Y, -66.95 -47 -19.95 PASS
2941.19 H -61.78 -47 -14.78 PASS
2925.06 V -67.86 -47 -20.86 PASS
3676.68 H -71.15 -47 -24.15 PASS
3495.74 \Y -61.29 -47 -14.29 PASS
4394.10 H -64.04 -47 -17.04 PASS
4044.61 Y, -66.33 -47 -19.33 PASS
5601.80 H -65.58 -47 -18.58 PASS
5639.63 \Y, -66.72 -47 -19.72 PASS
6720.28 H -62.90 -47 -15.90 PASS
6872.86 \Y -64.47 -47 -17.47 PASS

Note:

1. Cable loss and antenna gain was combined in the calculated result.

2. Other point of the measurements are below 20dB from the limit.
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4.1.10. Receiver Blocking

According to ETSI EN 300 328 V2.2.2(2019-07) §4.3.2.11.4

While maintaining the minimum performance criteria as defined in clause 4.3.2.11.3, the blocking levels at
specified frequency offsets shall be equal to or greater than the limits defined for the applicable receiver
category provided in table 14, table 15 or table 16.

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.

Table 14: Receiver Blocking parameters for Receiver Category 1 equipment

Wanted signal mean power from Blocking signal [ Blocking signal Type of
companion device (dBm) frequency power (dBm) blocking
(see notes 1 and 4) (MHz2) (see note 4) signal
(-133 dBm + 10 x log;o(OCBW)) or -68 dBm
_ ) 2 380
whichever is less
2 504
(see note 2)
2 300
(-139 dBm + 10 x log;o(OCBW)) or -74 dBm g ggg A o
whichever is less 2524
(see note 3) 2 584
2 674

NOTE 1: OCBW is in Hz.

NOTE 2: In case of radiated measurements using a companion device and the level of the wanted
signal from the companion device cannot be determined, a relative test may be performed
using a wanted signal up to P, + 26 dB where P, 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 P, + 20 dB where P, 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.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 30 days only. The document is issued by HUAK
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Table 15: Receiver Blocking parameters receiver Category 2 equipment

Page 78 of 94

Report No.: HK2012294032-2ER

Wanted signal mean power from Blocking Blocking Type of blocking
companion device (dBm) signal signal power signal
(see notes 1 and 3) frequency (dBm)
(MHz) (see note 3)
(139 dBm + 10 x log,(OCBW) + 10 dB) % ggg
or (-74 dBm + 10 dB) whichever is less 2300 -34 cw
(see note 2) 2584

NOTE 1: OCBW is in Hz.

NOTE 2: In case of radiated measurements using a companion device and the level of the
wanted signal from the companion device cannot be determined, a relative test
may be performed using a wanted signal up to P .. + 26 dB where P, 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 54.3.2.2.

Table 16: Receiver Blocking parameters receiver Category 3 equipment

Wanted signal mean power from Blocking Blocking Type of blocking
companion device (dBm) signal signal power signal
(see notes 1 and 3) frequency (dBm)

(MHz) (see note 3)

(-139 dBm + 10 x log,,(OCBW) + 20 dB) 2 380
or (-74 dBm + 20 dB) whichever is less 2504 34 cw

(see note 2) 2300
2584

NOTE 1: OCBW is in Hz.

NOTE 2: In case of radiated measurements using a companion device and the level of the
wanted signal from the companion device cannot be determined, a relative test
may be performed using a wanted signal up to P .. + 30 dB where P, 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 54.3.2 2.

According to ETSI EN 300 328 VV2.2.2(2019-07) § 4.2.3 Receiver categories

4.2.3.2.1 Receiver category 1

Adaptive equipment with a maximum RF output power greater than 10 dBm e.i.r.p. shall be considered as
receiver category 1 equipment.

4.2.3.2.2 Receiver category 2

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.

4.2.3.2.3 Receiver category 3

Non-adaptive equipment with a maximum Medium Utilization (MU) factor 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.

These measurements shall only be performed at normal test conditions.
For non-frequency hopping equipment, having more than one operating channel, the equipment shall be
tested operating at both the lowest and highest operating channels. Equipment which can change their
operating channel automatically (adaptive channel allocation), and where this function cannot be disabled,
shall be tested as a frequency hopping equipment.
The results show
this dc
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If the equipment can be configured to operate with different Nominal Channel Bandwidths (e.g. 20 MHz and
40 MHz) and different data rates, then the combination of the smallest channel bandwidth and the lowest data
rate for this channel bandwidth which still allows the equipment to operate as intended shall be used. This
mode of operation shall be aligned with the performance criteria defined in clause 4.3.1.12.3 or clause
4.3.2.11.3 as declared by the manufacturer (see clause 5.4.1 t)) and shall be described in the test report.

It shall be verified that this performance criteria as declared by the manufacturer is achieved.

TEST CONFIGURATION

Variable atienuator Performance
slep size < 1dB Monitoring
/ Device
Signalling Unit / T
or /
Companion :
Device ATT. i
splitert | ) grect Coper )
C.omhingr i l uuT
Blocking Signal
Source l
Spectrum
Analyzer
Optional
Figure 6: Test Set-up for receiver blocking
MEASUREMENT DESCRIPTION

According to ETSI EN 300 328 V2.2.2(2019-07) §5.4.11.2.1, Conducted measurements

Step 1:

* For non-FHSS equipment, the UUT shall be set to the lowest operating channel on which the blocking test
hasto be performed (see clause 5.4.11.1).

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.

* Unless the option provided in note 2 of the applicable table referred to in clause 5.4.11.2.1 is used, the
level of the wanted signal shall be set to the value provided in the table corresponding to the receiver category
and type of equipment. The test procedure defined in clause 5.4.2, and more in particular clause 5.4.2.2.1.2,
can be used to measure the (conducted) level of the wanted signal however no correction shall be made for
antenna gain of the companion device (step 6 in clause 5.4.2.2.1.2 shall be ignored). This level may be
measured directly at the output of the companion device and a correction is made for the coupling loss into
the UUT. The actual level for the wanted signal shall be recorded in the test report.

When the option provided in note 2 of the applicable table referred to in clause 5.4.11.2.1 is used, 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 note 2 of the applicable table corresponding to the receiver 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.

« If the performance criteria as specified in clause 4.3.1.12.3 or clause 4.3.2.11.3 are met then proceed to step
6.

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
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Step 5:

01 If the performance criteria as specified in clause 4.3.1.12.3 or clause 4.3.2.11.3 is not met, step 3 and step 4
shall be repeated after that the frequency of the blocking signal set in step 2 has been increased with a value
equal to the Occupied Channel Bandwidth except:

- For the blocking frequency 2 380 MHz, where this frequency offset shall be less than or equal to

10 MHz. If this frequency offset is more than 7 MHz, the level of the wanted signal shall be increased by

3 dB.

- For the blocking frequency 2 503,5 MHz, where this frequency offset shall be less than or equal to

10 MHz. If this frequency offset is more than 7 MHz, the level of the wanted signal shall be decreased by

3 dB.

« If the performance criteria as specified in clause 4.3.1.12.3 or clause 4.3.2.11.3 is still not met, step 3 and
step 4 shall be repeated after that the frequency of the blocking signal set in step 2 has been decreased with a
value equal to the Occupied Channel Bandwidth except:

- For the blocking frequency 2 380 MHz, where this frequency offset shall be less than or equal to

10 MHz. If this frequency offset is more than 7 MHz, the level of the wanted signal shall be decreased by

3 dB.

- For the blocking frequency 2 503,5 MHz, where this frequency offset shall be less than or equal to

10 MHz. If this frequency offset is more than 7 MHz, the level of the wanted signal shall be increased by

3 dB.

« If the performance criteria as specified in clause 4.3.1.12.3 or clause 4.3.2.11.3 is still not met, the UUT fails
to comply with the Receiver Blocking requirement and step 6 and step 7 are no longer required.

« It shall be recorded in the test report whether the shift of blocking frequencies as described in the present
step was used.

Step 6:

* Repeat step 4 and step 5 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 7:

» For non-FHSS equipment, repeat step 2 to step 6 with the UUT operating at the highest operating channel
on which the blocking test has to be performed (see clause 5.4.11.1).

Step 8:

« It shall be assessed and recorded in the test report whether the UUT complies with the Receiver Blocking
requirement.
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Record 802.11b. 1mbps for this test item

Report No.: HK2012294032-2ER

Channel 1
Wanted signal mean Blocking signal Blocking PER Limit
power form Companion frequency(MHz) sgnal (%) (%) Result
device(dBm) power(dBm)
-68 2380 -34 0.41 10 Pass
-68 2504 -34 1.55 10 Pass
-74 2300 -34 1.17 10 Pass
-74 2330 -34 1.79 10 Pass
-74 2360 -34 0.38 10 Pass
-74 2524 -34 0.53 10 Pass
-74 2584 -34 0.65 10 Pass
-74 2674 -34 0.86 10 Pass
Channel 13
Wanted signal mean Blocking signal Blocking PER Limit
power form Companion frequency(MHz) sgnal (%) (%) Result
device(dBm) power(dBm)
-68 2380 -34 1.53 10 Pass
-68 2504 -34 1.11 10 Pass
-74 2300 -34 0.95 10 Pass
-74 2330 -34 0.39 10 Pass
-74 2360 -34 1.24 10 Pass
-74 2524 -34 1.31 10 Pass
-74 2584 -34 1.65 10 Pass
-74 2674 -34 0.72 10 Pass
Record 802.11g. 6mbps for this test item
Channel 1
Wanted signal mean Blocking signal Blocking PER Limit
power form Companion frequency(MHz) sgnal (%) (%) Result
device(dBm) power(dBm)
-68 2380 -34 1.23 10 Pass
-68 2504 -34 1.19 10 Pass
-74 2300 -34 1.05 10 Pass
-74 2330 -34 1.58 10 Pass
-74 2360 -34 0.77 10 Pass
-74 2524 -34 0.52 10 Pass
-74 2584 -34 0.58 10 Pass
-74 2674 -34 0.65 10 Pass
Channel 13
Wanted signal mean Blocking signal Blocking PER Limit
power form Companion frequency(MHz2) sgnal (%) (%) Result
device(dBm) power(dBm)
-68 2380 -34 1.41 10 Pass
-68 2504 -34 0.82 10 Pass
-74 2300 -34 0.43 10 Pass
-74 2330 -34 1.51 10 Pass
-74 2360 -34 1.72 10 Pass
-74 2524 -34 1.45 10 Pass
-74 2584 -34 0.94 10 Pass
-74 2674 -34 0.57 10 Pass
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Record 802.11n20. 6.5mbps for this test item

Page 82 of 94

Report No.: HK2012294032-2ER

Channel 1
Wanted signal mean . . Blockin _
power form%ompanion ?Iocklng L sgnal ’ PFR L|°m|t Result
device(dBm) EENELA ) power(dBm) (%) (%)
-68 2380 -34 1.06 10 Pass
-68 2504 -34 1.28 10 Pass
-74 2300 -34 0.79 10 Pass
-74 2330 -34 1.35 10 Pass
-74 2360 -34 0.88 10 Pass
-74 2524 -34 1.17 10 Pass
-74 2584 -34 0.90 10 Pass
-74 2674 -34 0.42 10 Pass
Channel 13
Wanted signal mean . . Blockin .
power formgCompanion fBIOCng L sgnal ’ PFR L':mt Result
device(dBm) reguEmElalAe) power(dBm) (%) (%)
-68 2380 -34 1.32 10 Pass
-68 2504 -34 0.45 10 Pass
-74 2300 -34 0.87 10 Pass
-74 2330 -34 0.66 10 Pass
-74 2360 -34 1.53 10 Pass
-74 2524 -34 1.28 10 Pass
-74 2584 -34 1.59 10 Pass
-74 2674 -34 0.17 10 Pass
Record 802.11n40. 13.5mbps for this test item
Channel 1
Wanted signal mean Blocking signal Blocking PER Limit
power form Companion " MH sgnal o o Result
device(dBm) NG power(dBm) (%) (%)
-68 2380 -34 1.06 10 Pass
-68 2504 -34 1.35 10 Pass
-74 2300 -34 1.44 10 Pass
-74 2330 -34 0.47 10 Pass
-74 2360 -34 0.85 10 Pass
-74 2524 -34 1.24 10 Pass
-74 2584 -34 0.13 10 Pass
-74 2674 -34 0.79 10 Pass
Channel 13
Wanted signal mean . . Blockin _
power form%ompanion ?Iocklng Sl sgnal ’ P,I,ER L|°m|t Result
device(dBm) EEENE LA power(dBm) (%) (%)
-68 2380 -34 1.67 10 Pass
-68 2504 -34 0.32 10 Pass
-74 2300 -34 0.59 10 Pass
-74 2330 -34 0.26 10 Pass
-74 2360 -34 1.83 10 Pass
-74 2524 -34 1.74 10 Pass
-74 2584 -34 1.35 10 Pass
-74 2674 -34 0.19 10 Pass

Note: EUT is Receiver Category 1 equipment.
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4.1.11. Geo-location capability

Definition& Requirements

ETSI EN 300 328 (V2.2.2) Sub-clause 4.3.2.12.2 & 4.3.2.12.3

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

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

RESULTS

This equipment does not support Geo-location.
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5. Test Setup Photos of the EUT

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 30 days only. The document is issued by HUAK

this document cannont be reproduced except in full with our prior written permission. The more details and the authenticity of the report will be confirmed at ht w.cer-mark.com
HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China



Report No.: HK2012294032-2ER

. ) HUAK TESTING Page 85 of 94
6. External and Internal Photos of the EUT
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a) The type of modulation used by the equipment:
LFHSS
B other forms of modulation
b) In case of FHSS modulation:
* In case of non-Adaptive Frequency Hopping equipment:
The number of Hopping Frequencies:
* In case of Adaptive Frequency Hopping Equipment:
The maximum number of Hopping Frequencies:
The minimum number of Hopping Frequencies:
The Dwell Time:
The Minimum Channel Occupation Time:

c) Adaptive / non-adaptive equipment:
[Onon-adaptive Equipment
B adaptive Equipment without the possibility to switch to a non-adaptive mode
[adaptive Equipment which can also operate in a non-adaptive mode

d) In case of adaptive equipment:
The Channel Occupancy Time implemented by the equipment: ms
B The equipment has implemented an LBT based DAA mechanism
* In case of equipment using modulation different from FHSS:
[JThe equipment is Frame Based equipment
B The equipment is Load Based equipment
L The equipment can switch dynamically between Frame Based and Load Based equipment
The CCA time implemented by the equipment: ........ VS
The value q as referred to in clause 4.3.2.5.2.2.2 .........
OThe equipment has implemented an non-LBT based DAA mechanism
[JThe equipment can operate in more than one adaptive mode

e) In case of non-adaptive Equipment:
The maximum RF Output Power (e.i.r.p.): dBm
The maximum (corresponding) Duty Cycle: ...%
Equipment with dynamic behaviour, that behaviour is described here. (e.g. the different combinations
of duty cycle and corresponding power levels to be declared):

f) The worst case operational mode for each of the following tests:
* RF Output Power

IEEE 802.11b: DSSS(CCK,DQPSK,DBPSK)

IEEE 802.11g: OFDM(64QAM, 16QAM, QPSK, BPSK)

IEEE 802.11n HT20: OFDM (64QAM, 16QAM, QPSK,BPSK)
IEEE 802.11n HT40: OFDM (64QAM, 16QAM, QPSK,BPSK)
* Power Spectral Density

IEEE 802.11b: DSSS(CCK,DQPSK,DBPSK)

IEEE 802.11g: OFDM(64QAM, 16QAM, QPSK, BPSK)

IEEE 802.11n HT20: OFDM (64QAM, 16QAM, QPSK,BPSK)
IEEE 802.11n HT40: OFDM (64QAM, 16QAM, QPSK,BPSK)
* Duty cycle, Tx-Sequence, Tx-gap

* Medium Utilisation

IEEE 802.11b: DSSS(CCK,DQPSK,DBPSK)

IEEE 802.11g: OFDM(64QAM, 16QAM, QPSK, BPSK)

IEEE 802.11n HT20: OFDM (64QAM, 16QAM, QPSK,BPSK)
IEEE 802.11n HT40: OFDM (64QAM, 16QAM, QPSK,BPSK)
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* Adaptivity & Receiver Blocking

* Occupied Channel Bandwidth

IEEE 802.11b: DSSS(CCK,DQPSK,DBPSK)

IEEE 802.11g: OFDM(64QAM, 16QAM, QPSK, BPSK)

IEEE 802.11n HT20: OFDM (64QAM, 16QAM, QPSK,BPSK)
IEEE 802.11n HT40: OFDM (64QAM, 16QAM, QPSK,BPSK)
* Transmitter unwanted emissions in the OOB domain

IEEE 802.11b: DSSS(CCK,DQPSK,DBPSK)

IEEE 802.11g: OFDM(64QAM, 16QAM, QPSK, BPSK)

IEEE 802.11n HT20: OFDM (64QAM, 16QAM, QPSK,BPSK)
IEEE 802.11n HT40: OFDM (64QAM, 16QAM, QPSK,BPSK)
* Transmitter unwanted emissions in the spurious domain
IEEE 802.11b: DSSS(CCK,DQPSK,DBPSK)

IEEE 802.11g: OFDM(64QAM, 16QAM, QPSK, BPSK)

IEEE 802.11n HT20: OFDM (64QAM, 16QAM, QPSK,BPSK)
IEEE 802.11n HT40: OFDM (64QAM, 16QAM, QPSK,BPSK)
* Receiver spurious emissions

IEEE 802.11b: DSSS(CCK,DQPSK,DBPSK)

IEEE 802.11g: OFDM(64QAM, 16QAM, QPSK, BPSK)

IEEE 802.11n HT20: OFDM (64QAM, 16QAM, QPSK,BPSK)
IEEE 802.11n HT40: OFDM (64QAM, 16QAM, QPSK,BPSK)

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

B Operating mode 1: Single Antenna Equipment
B Equipment with only 1 antenna
LIEquipment with 2 diversity antennas but only 1 antenna active at any moment in time
LISmart 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)

[JOperating mode 2: Smart Antenna Systems - Multiple Antennas without beam forming
[ISingle spatial stream / Standard throughput / (e.g. IEEE 802.11™ [i.3] legacy mode)
[JHigh Throughput (> 1 spatial stream) using Occupied Channel Bandwidth 1
[JHigh Throughput (> 1 spatial stream) using Occupied Channel Bandwidth 2

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

L1Operating mode 3: Smart Antenna Systems - Multiple Antennas with beam forming
[1Single spatial stream / Standard throughput (e.g. IEEE 802.11™ [i.3] legacy mode)
[JHigh Throughput (> 1 spatial stream) using Occupied Channel Bandwidth 1
[JHigh Throughput (> 1 spatial stream) using Occupied Channel Bandwidth 2

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

h) In case of Smart Antenna Systems:
* The number of Receive chains: ...........
* The number of Transmit chains: ...........
[LIsymmetrical power distribution
[Jasymmetrical power distribution
In case of beam forming, the maximum beam forming gain: ...........
NOTE: Beam forming gain does not include the basic gain of a single antenna.
i) Operating Frequency Range(s) of the equipment:
* Operating Frequency Range 1: 2402 MHz to 2480 MHz
* Operating Frequency Range 2: ........... MHz to ........... MHz
NOTE: Add more lines if more Frequency Ranges are supported.
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j) Occupied Channel Bandwidth(s):
71 Occupied Channel Bandwidth 1: 802.11b: 12.388MHz
802.11g: 16.474MHz
802.11n HT20: 17.658MHz
802.11n HT40: 35.883MHz
[J Occupied Channel Bandwidth 2: 802.11b:
802.11g:
802.11n HT20:
802.11n HT40:
NOTE: Add more lines if more channel bandwidths are supported.

k) Type of Equipment (stand-alone, combined, plug-in radio device, etc.):
B Stand-alone
[JCombined Equipment (Equipment where the radio part is fully integrated within another type of
equipment)
[IPlug-in radio device (Equipment intended for a variety of host systems)
(13 T SR

I) The extreme operating conditions that apply to the equipment:
Operating temperature range:-10° C to 40° C
Operating voltage range: 1.35V to 1.65V [JAC EDC
Details provided are for the: BMstand-alone equipment
[Jcombined (or host) equipment
[test jig
m) The intended combination(s) of the radio equipment power settings and one or more antenna
assemblies and their corresponding e.i.r.p levels:
* Antenna Type
M Integral Antenna

Antenna Gain: 1 dBi
If applicable, additional beam forming gain (excluding basic antenna gain): ............. dB

[1Temporary RF connector provided
[INo temporary RF connector provided
[ODedicated Antennas (equipment with antenna connector)
[1Single power level with corresponding antenna(s)
[JMultiple power settings and corresponding antenna(s)
Number of different Power Levels: .............

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

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

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

For each of the Power Levels, provide the intended antenna assemblies, their corresponding gains (G) and
the

resulting e.i.r.p. levels also taking into account the beamforming gain (Y) if applicable

Power Level 1: 13.55dBm

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

Assembly # Gain (dBi) e.i.r.p. (dBm) Part number or model name
1 1 14.55
2
3
4

NOTE 3: Add more rows in case more antenna assemblies are supported for this power level.
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Power Level 2: ............. dBm
Number of antenna assemblies provided for this power level: .........
Assembly # Gain (dBi) e.i.r.p. (dBm) Part number or model name
1
2
3
4

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

Power Level 3: ............. dBm

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

Assembly # Gain (dBi) e.i.r.p. (dBm)
1
2
3
4

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

Part number or model name

n) The nominal voltages of the stand-alone radio equipment or the nominal voltages of the combined
(host) equipment or test jig in case of plug-in devices:
Details provided are for the: Bstand-alone equipment
[Jcombined (or host) equipment
[test jig
Supply Voltage[JAC mains State AC voltage:
B DC State DC voltage : DC 1.5V

In case of DC, indicate the type of power source
UlInternal Power Supply
B External Power Supply or AC/DC adapter
M Battery: DC 1.5V
OOother: ..ocveeeeneee

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

p) The equipment type (e.g. Bluetooth®, IEEE 802.11™ [i.3], proprietary, etc.):
Other: NO FHSS

q) If applicable, the statistical analysis referred to in clause 5.4.1 q)
Not apply

r) If applicable, the statistical analysis referred to in clause 5.4.1r)
Not apply

s) Geo-location capability supported by the equipment:
LIYes
[JThe geographical location determined by the equipment as defined in clause 4.3.1.13.2 or
clause 4.3.2.12.2 is not accessible to the user
HENo

t) Describe the minimum performance criteria that apply to the equipment (see clause 4.3.1.12.3 or
clause 4.3.2.11.3):

The minimum performance criterion shall be a PER less than or equal to 10 %.
The intended use of the equipment should be in the normal operation without lost the communication link or
no unintentionally operation occurs.
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TEST REPORT

Test Report No. :

2021/01/07
Date of issue

HK2012294032-1ER

Equipment under Test

Model /Type

Listed Models

Applicant

Address

Manufacturer

Address

Low power video doorbell

V30

V20, V10, V50, V55, V60, V65, V70, M6, M7, M8, M9, M10, M11, M12,
M13, M1, M1Pro, M2, M3, M3Pro, M3se, M3s, M5, M6, M6Pro, M7, M8,
M9, M9Pro, M10, M10Pro, M11, M12, M12Pro

Topvision(Shenzhen) Technology Co., LTD.

Room 601, No. 213, Niucheng Road, Niucheng Village, Xili Street, Nanshan
District, Shenzhen City, China

Topvision(Shenzhen) Technology Co., LTD.

Room 601, No. 213, Niucheng Road, Niucheng Village, Xili Street, Nanshan
District, Shenzhen City, China

standards on page 5:

Test Result according to the

Positive
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It is not permitted to copy extracts of these test result without the written permission of the test
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@ HUAK TESTING
1. TEST STANDARDS

The tests were performed according to following standards:

ETSI EN 301 489-1V2.2.3 (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 301 489-3 V2.1.1 (2019-03)

ElectroMagnetic Compatibility (EMC) standard for radio equipment and services; Part 3: Specific conditions
for Short-Range Devices (SRD) operating on frequencies between 9 kHz and 246 GHz; Harmonised Standard
covering the essential requirements of article 3.1(b) of Directive 2014/53/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 for ElectroMagnetic Compatibility

EN 55032:2015 Electromagnetic compatibility of multimedia equipment — Emission Requirements

EN 55035:2017 Electromagnetic compatibility of multimedia equipment — Immunity requirements

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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2. SUMMARY
2.1. General Remarks
Date of receipt of test sample 2020/12/31
Testing commenced on 2020/12/31
Testing concluded on 2021/01/07

2.2. Product Description

Name of EUT Low power video doorbell
Model(s) Number V30
List Models V20, V10, V50, V55, V60, V65, V70, M6, M7, M8, M9, M10,

M11, M12, M13, M1, M1Pro, M2, M3, M3Pro, M3se, M3s, M5,
M6, M6Pro, M7, M8, M9, M9Pro, M10, M10Pro, M11, M12,
M12Pro

Difference descrption

All model’s the function, software and electric circuit are the
same, only with a product color and model named different.
Test sample model: V30.

Hardware version V2.0
Software version V2.0
Antenna Type Internal Antenna
Antenna Gain 1 dBi
HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China




Page 7 of 40 Report No.: HK2012294032-1ER

HUAK TESTING

2.3. Equipment under Test

Power supply system utilised

Power supply voltage : | O 1120V /60 Hz O | 115V / 60Hz
O |12V DC 0|24V DC
@ | Other (specified in blank below)

DC 5V From Micro USB or DC 1.5V From Battery

2.4. Short description of the Equipment under Test (EUT)

For details, refer to the user’'s manual of EUT.

test report ref nly to the mplé tested unless otherwise stated a the sample re ret | f 30 days o he ycument is i

nt be reproducec pt in full with our prior written permission. The mc letails and t t ticity of the r rt will confirmed at htt
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2.5. EUT operation mode

The equipment under test was operated during the measurement under the following conditions:

Test Item
EMI
Mode 1 | Charging and Discharging +BT + Wireless Charging
EMS
Mode 1 | Charging and Discharging +BT + Wireless Charging

2.6. EUT configuration

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

@ - supplied by the manufacturer

O - Supplied by the lab

@®| Power Cable Length (m) : /
Shield : /
Detachable : /

OAdapter information
N/A

test report ref nly to the mplé tested unless otherwise stated a the sample re ret ycument is i

nt be reproducec pt in full with our prior written permission. The mc letails and t t ticity of the r rt will confirmed at htt
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1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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2.7. Performance level

The test results shall be classified in terms of the loss of function or degradation of performance of the
equipment under test relative to a performance criteria defined by its manufacturer or the requestor of the test,
or agreed between the manufacturer and the purchaser of the product. Examples of functions defined by the
manufacturer to be evaluated during testing include, but are not limited to, the following:

— essential operational modes and states;

— tests of all peripheral access(hard disks, floppy disks, printers, keyboard, mouse, etc.);

— quality of software execution

— quality of data display and transmission

— quality of speech transmission

General performance criteria

( based on the used product standard
@) based on the declaration of the manufacturer, requestor or purchaser

@ 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 clauses.

Performance table

Table 1: Performance criteria

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 note 2).
(see note 1). Shall be no loss of function.
Shall be no loss of function. Shall be no loss of stored data or user programmable
Shall be no unintentional transmissions. functions.
B May show loss of function (one or more).  [Functions shall be self-recoverable.
May show degradation of performance Shall operate as intended after recovering.
(see note 1). Shall be no degradation of performance (see note 2).
No unintentional transmissions. 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 refrievable 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.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 30 days only. The document is issued by
this document cannont be reproduced except in full with our prior written permission. The more details and the authenticity of the report will be confirmed at http://www.cer-mark.com
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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 to Transmitters (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)
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 Continuous phenomena applied to Receivers (CR)

The performance criteria A shall apply.

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

Performance criteria for Transient phenomena applied to Receivers (TR)

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

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

2.8. Modifications

No modifications were implemented to meet testing criteria.

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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3. TEST ENVIRONMENT

3.1. Address of the test laboratory

Shenzhen HUAK Testing Technology Co., Ltd.
1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping,
Fuhai Street, Bao'an District, Shenzhen, Guangdong, China

The sites are constructed in conformance with the requirements of ANSI C63.7, ANSI C63.4 (2014)
and CISPR Publication 22.

3.2. Environmental conditions

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

Temperature: 15-35°C
Humidity: 30-60 %
Atmospheric pressure: 950-1050mbar

3.3. Configuration of Tested System

Fig. 2-1 Configuration of Tested System

AC Main Adapter EUT
4—

Table 2-1 Equipment Used in Tested System

No. Product Manufacturer Model No. FCCID

1 Adapter HUAWEI HW-051000CHQ /

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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3.4. Test Description

Page 12 of 40

Report No.: HK2012294032-1ER

ETSI EN 301 489-1/-3/-17 requirements

Radiated Emission ETSI EN 301 489-1 V2.2.3 (2019-11) Clause 7.1 PASS
EN 55032:2015 Annex A.2

Conducted Emission( AC Mains) ETSI EN 301 489-1 V2.2.3 (2019-11) Clause 7.1 PASS

gcc))ptg)ucted Emission( Telcommunication ETSI EN 301 489-1 V2.2.3 (2019-11) Clause 7.1 N/A
EN 55032:2015 Annex A.3

Harmonic Current Emissions ETSI EN 301 489-1 V2.2.3 (2019-11) Clause 7.1 N/A
EN IEC 61000-3-2:2019

Voltage Fluctuations and Flicker ETSI EN 301 489-1 V2.2.3 (2019-11) Clause 7.1 N/A
EN 61000-3-3:2013 + A1:2019

Electrostatic Discharge ETSI EN 301 489-1 V2.2.3 (2019-11) Clause 7.2 PASS

RF Electromagnetic Field ETSI EN 301 489-1 V2.2.3 (2019-11) Clause 7.2 PASS

Fast Transients Common Mode ETSI EN 301 489-1 V2.2.3 (2019-11) Clause 7.2 N/A

RF Common Mode 0,15 MHz to 80 MHz ETSI EN 301 489-1 V2.2.3 (2019-11) Clause 7.2 N/A

Transients and Surges ETSI EN 301 489-1 V2.2.3 (2019-11) Clause 7.2 N/A

Voltage Dips and Interruptions ETSI EN 301 489-1 V2.2.3 (2019-11) Clause 7.2 N/A

Surges, Line to Line and Line to Ground ETSI EN 301 489-1 V2.2.3 (2019-11) Clause 7.2 N/A

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

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 Dongguan Dongdian Testing Service Co.,Ltd quality system 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 Dongguan Dongdian Testing Service Co.,Ltd is reported:

Test Range Measurement | Notes
Uncertainty
Radiated Emission 30~1000MHz 3.90dB (1)
Radiated Emission 1~18GHz 4.28dB (1)
Radiated Emission 18-40GHz 5.54dB (1)
Conducted Disturbance 0.15~30MHz 2.71dB (1)

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

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
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3.6. Equipments Used during the Test

CONDUCTED EMISSION

Page 13 of 40 Report No.: HK2012294032-1ER

Kind of Calibra
Item . Manufacturer Type No. Serial No. |Last calibration|Calibrated until| tion
Equipment .
period
1 LISN R&S ENV216 HKE-002 Jun. 18, 2020 | Jun. 17,2021 | 1 year
2 LISN R&S ENV216 HKE-029 Jun. 18,2020 | Jun. 17,2021 | 1 year
3 | EMITest R&S ESR-7 HKE-005 | Jun. 18, 2020 | Jun. 17, 2021 | 1 year
Receiver
RADIATED TEST SITE
Kind of Calibra
Item . Manufacturer Type No. Serial No. |Last calibration|Calibrated until| tion
Equipment .
period
1 B;?jgssgd Schwarzbeck | VULB 9163 HKE-012 | Jun. 18,2020 | Jun. 17, 2021 | 1 year
o | EMITest R&S ESR-7 HKE-010 | Jun. 18,2020 | Jun. 17, 2021 | 1 year
Receiver
3 | Seectrum Agilent N9020A HKE-048 | Jun. 18,2020 | Jun. 17, 2021 | 1 year
analyzer
4 Hom | schwarzbeck 9120D HKE-013 | Jun. 18, 2020 | Jun. 17, 2021 | 1 year
antenna
5 Prean“f'e EMCI  |EMCO51845SE| HKE-015 | Jun. 18,2020 | Jun. 17, 2021 | 1 year
6 Prea”r“p“f'e Agilent 83051A HKE-016 | Jun. 18,2020 | Jun. 17, 2021 | 1 year
Position Taiwan MF MF7802
7 controller HKE-011 Jun. 18, 2020 | Jun. 17, 2021 | 1 year
HARMONICS AND FILCK
Kind of Calibra
Item . Manufacturer Type No. Serial No. |Last calibration|Calibrated until| tion
Equipment .
period
Harmonic California
1 flicker AC2000A HKE-037 Jun. 18, 2020 | Jun. 17,2021 | 1 year
Instruments
tester
ESD
Kind of Calibra
Item . Manufacturer Type No. Serial No. |Last calibration|Calibrated until| tion
Equipment :
period
1 dltzasilc::)e Schloder SESD 216 HKE-023 Jun. 18, 2020 | Jun. 17,2021 | 1 year
RS
Kind of Calibra
Item Equi Manufacturer Type No. Serial No. [Last calibration | Calibrated until| tion
quipment .
period
Signal .
1 Agilent 83630A HKE-028 Jun. 18, 2020 | Jun. 17,2021 | 1 year
generator
2 |Hf antenna| Schwarzbeck |LB-180400-KF HKE-031 Jun. 18, 2020 | Jun. 17, 2021 | 1 year
Power NTWPA-
3 amplifier R&S 1060040E HKE-035 Jun. 18, 2020 | Jun. 17,2021 | 1 year
4 B;?j:gﬁ;‘d Schwarzbeck | VULB 9163 HKE-012 | Jun. 18,2020 | Jun. 17, 2021 | 1 year
5 | Power R&S 5225F HKE-058 | Jun. 18,2020 | Jun. 17, 2021 | 1 year
amplifier

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
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Page 14 of 40

SURGE, EFT/BURST, VOLTAGE INTERRUPTION/DIPS

Report No.: HK2012294032-1ER

Kind of Calibra
Item Equi Manufacturer Type No. Serial No. |Last calibration|Calibrated until| tion
quipment .
period
Full-
1 | featured HTEC HV1P16T HKE-017 | Jun. 18,2020 | Jun. 17,2021 | 1 year
immunity
tester
Group
pulse
2 : HTEC H3C HKE-024 Jun. 18, 2020 | Jun. 17,2021 | 1 year
coupling
clamp
NJECTION CURRENT
Kind of Calibra
Item . Manufacturer Type No. Serial No. |Last calibration|Calibrated until| tion
Equipment .
period
Sensitivity
1 |TestSyste| LIONCEL RIS-6091 HKE-110 Jun. 18, 2020 | Jun. 17,2021 | 1 year
m
° Migr]::)lc LIONCEL | CDN-M3-16 | HKE-111 | Jun. 18,2020 | Jun. 17,2021 |1 year
PFMF
Kind of Calibra
Item : Manufacturer Type No. Serial No. |Last calibration|Calibrated until| tion
Equipment .
period
Power
frequency
1 | magnetic LIONCEL PMF-801C-C HKE-115 Jun. 18, 2020 | Jun. 17,2021 | 1 year
field testing
system

HUAK Testing Lab TEL : +86-755 2302 9901 +86-755 2302 9901  E-mail : service@cer-mark.com
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4. TEST CONDITIONS AND RESULTS

4.1. REQUIREMENTS
4.1.1. Radiated Emission

LIMIT

Please refer to ETSI EN 301 489-1 Clause 8.2.3

The ancillary equipment shall meet the class B limits given in CENELEC EN 55032 [1], annex A tables A.4
and A.5.

Alternatively, for ancillary equipment intended to be used exclusively in an industrial environment or
telecommunication centres, the class A limits given in CENELEC EN 55032 [1], annex A tables A.2 and A.3
may be used.

If EUT is also a FM Receiver, it shall meet CENELEC EN 55032 [3], annex A tables A.6

TEST CONFIGURATION

(a) Radiated Emission Test Set-Up, Frequency below 1000MHz

]
e M |
Turntable

\ EUT 1mto 4m

Test /1
Receiver 0.8m

l 7
Ground Plane E Coaxial Cable

(b) Radiated Emission Test Set-Up, Frequency above 1000MHz

]'.- , —
Turntable«

\ EUT. lm to 4m-
Test‘ o eeeehe— i
Receivers 08m

| /
Ground Plane« : Coaxial Cables

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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TEST PROCEDURE

Page 16 of 40
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Please refer to ETSI EN 301 489-1 Clause 8.2.2 and The test method shall be in accordance with CENELEC
EN 55032 [1], annex A.2. for the measurement methods.

Climatic conditions

H  ambient temperature : 25 C

B relative humidity: 55%

B atmospheric pressure: 960 mbar

TEST RESULTS

Below 1000MHz

100

EN 55032 CLASS B

90

80

70

60

50

Level[dBuV/im)

40

30

20

10

MWM MM

MMWMW”

0

30M
—— PK Limit

o QP Detector

108.4808 |

— QP Limit

Suspected List

15.43

100M

—— Horizontal PK

19.73

Frequency[Hz]

1 Horizontal
2 217.6168 -14.62 41.28 26.66 40.00 13.34 100 71 Horizontal
3 287.8518 -12.93 43.59 30.66 47.00 16.34 100 343 Horizontal
4 420.2700 -10.03 49.01 38.98 47.00 8.02 100 348 Horizontal
5 650.9591 -5.76 44.20 38.44 47.00 8.56 100 0 Horizontal
6 792.1082 -3.24 41.00 37.76 47.00 9.24 100 3 Horizontal
Remark:

Factor = Cable loss + Antenna factor — Preamplifier; Level = Reading + Factor; Margin = Limit — Level;

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 30 days only. The document is issued by HUAK

this document cannont be reproduced except in full with our prior written permission. The more details and the authenticity of the report will be confirmed at http://www.cer-mark.com.
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100 EN 55032 CLASS B

90

80

70

60

50

Leve(dBuVim)

40

SOWFM AN S : ‘ T | .

20 , by Lk

10

0
30M 100M 1G

—— PK Limit —— QP Limit —— Vertical PK Frequency[Hz]

©o QP Detector

Suspected List

36.7907 | 1557 49.17 33.60 4000 | 640 | 100 | 129 | Vertical

1
2 66.0876 -16.69 51.05 34.36 40.00 5.64 100 92 Vertical
3 98.6829 -15.62 45.30 29.68 40.00 10.32 100 71 Vertical
4 289.7920 -12.85 42.61 29.76 47.00 17.24 100 342 Vertical
5 429.6800 -9.86 43.64 33.78 47.00 13.22 100 262 Vertical
6 650.9591 -5.76 40.45 34.69 47.00 12.31 100 113 Vertical
Remark:

Factor = Cable loss + Antenna factor — Preamplifier; Level = Reading + Factor; Margin = Limit — Level;
Remark: All tests have tested, the report only shows the worst mode.

Radiated Emission From 1 GHz to 6 GHz

MaxPeak Limit
Frequency PK Average Limit Average | Margin | Margin Azimuth
dBuV/m
MHz) | V™ asuvim) | (@Buvim) ( ) (Eg) (/QCB;) Pol | (deg)
1814.93 47.63 - 70 50 22.37 - \% 45
1957.45 45.82 - 70 50 24.18 - H 270
2296.26 41.96 - 70 50 28.04 - \% 172
2221.74 45.33 - 70 50 24.67 - H 109
3816.18 4947 - 74 54 24.53 - \% 334
3957.68 46.65 - 74 54 27.35 - H 150

Remark: All tests have tested, the report only shows the worst mode.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 30 days only. The document is issued by HUAK

this document cannont be reproduced except in full with our prior written permission. The more details and the authenticity of the report will be confirmed at http://www.cer-mark.com
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4.1.2. Conducted Emission (AC Mains)

LIMIT

Please refer to ETSI EN 301 489-1 Clause 8.4.3

The equipment shall meet the class B limits given in CENELEC EN 55032 [1], annex A table A.10.

Alternatively, for equipment intended to be used in an industrial environment or a telecommunication centre,
the class A limits given in CENELEC EN 55032 [1], annex A table A.9 can be used.

If EUT is also a FM Receiver, it shall meet CENELEC EN 55032 [3], annex A tables A.13

TEST CONFIGURATION

Vert. reference
plane

/ EMI receiver

o

LISN \¥

Reference ground plane

TEST PROCEDURE

Please refer to ETSI EN 301 489-1 Clause 8.4.3 and EN 55032 Clause 5 for the measurement methods.

Climatic conditions

B ambient temperature : 25 C
B relative humidity: 55%

B atmospheric pressure: 960 mbar

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
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TEST RESULTS

EN 55032 CLASS B(L

—

130
120
110
100
90
80
70
60
50

40
30 M\ E'!\XM/\N AMWM
st i

L VYN TV S i T Vi PPN
10 ] R T

Level[dBuV]

.

ok i ' oM E—T
Frequency[Hz|

— QP Limit — AVLlimt —PK —AV
o QP Detector % AV Detector

1 0.2355 36.20 20.03 62.25 26.05 16.17 PK L
2 0.5775 39.62 20.05 56.00 16.38 19.57 PK L
3 1.6260 34.81 20.11 56.00 21.19 14.70 PK L
4 2.5665 34.23 20.20 56.00 21.77 14.03 PK L
5 4.4340 33.64 20.25 56.00 22.36 13.39 PK L
6 5.7300 33.67 20.24 60.00 26.33 13.43 PK L

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 30 days only. The document is issued by HUAK

this document cannont be reproduced except in full with our prior written permission. The more details and the authenticity of the report will be confirmed at http://www.cer-mark.com
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130 EN 55032 CLASS B (N)

120
110
100
90
80
70

60 T —

Level[dBuV]

50 o ——
40 ,
20 Aj\\f\v/\v AﬁvAvnv.\'AvA'Au.Jw, )
20
10

j\/\ Iy A AARAAY

ok ™ ' L T 30M
Frequency[Hz|

— QP Limit — AVLlimt —PK —AV
o QP Detector % AV Detector

1 0.2175 37.39 20.05 62.91 25.52 17.34 PK N
2 0.5775 35.98 20.05 56.00 20.02 15.93 PK N
3 1.5000 32.08 20.10 56.00 23.92 11.98 PK N
4 2.6250 32.97 20.21 56.00 23.03 12.76 PK N
5 4.3260 31.55 20.25 56.00 2445 11.30 PK N
6 11.5170 27.85 20.00 60.00 32.15 7.85 PK N

Remark: Margin = Limit — Level
Correction factor = Cable lose + LISN insertion loss
Level=Test receiver reading + correction factor

Remark: All tests have tested, the report only shows the worst mode.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 30 days only. The document is issued by HUAK

this document cannont be reproduced except in full with our prior written permission. The more details and the authenticity of the report will be confirmed at http://www.cer-mark.com
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4.1.3. Conducted Emission (Telecommunication Ports)

LIMIT

Please refer to ETSI EN 301 489-1 Clause 8.7.3
The wired network ports shall meet the class B limits given in CENELEC EN 55032 [1], annex A table A.12.

Alternatively, for equipment intended to be used exclusively in an industrial environment or a
telecommunication centre, the class A limits given in CENELEC EN 55032 [1] annex A table A.11 can be used.

TEST CONFIGURATION

Vert. reference
plane

/ EMI receiver
i

40

cm

@/ ) 4
ISN / ¥

Reference ground plane

TEST PROCEDURE

Please refer to ETSI EN 301 489-1 Clause 8.7.2 and The test method shall be in accordance with CENELEC
EN 55032 [1], annex A.3. for the measurement methods.

Climatic conditions

B ambient temperature : 25 C
B relative humidity: 55%
B atmospheric pressure: 960 mbar

TEST RESULTS
Not applicable

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
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4.1.4. Harmonic Current Emission

LIMIT
Please refer to EN 61000-3-2

TEST CONFIGURATION

Harmonics & Flicker
Power
Analyzer Cord
+

Power Source

EUT Support Units

TEST PROCEDURE

Please refer to EN 61000-3-2 for the measurement methods.

Climatic conditions

B ambient temperature : 25 C
B relative humidity: 55%
B atmospheric pressure: 960 mbar

TEST RESULTS

EUT is test by DC power supply, so it is not applicable.

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
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4.1.5. Voltage Fluctuation and Flicker

LIMIT
Please refer to EN 61000-3-3

TEST CONFIGURATION
Same as the configuration of the Harmonic Current Emission.

TEST PROCEDURE
Please refer to EN 61000-3-3 for the measurement methods.

Climatic conditions

B ambient temperature : 25 'C
B relative humidity: 55%
B atmospheric pressure: 960 mbar

TEST RESULTS

EUT is test by DC power supply, so it is not applicable.
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4.1.6. Electrostatic Discharge
LIMIT
Please refer to EN 61000-4-2

SEVERITY LEVELS OF ELECTROSTATIC DISCHARGE

Test level: Contact Discharge at =2KV,£4KV  Air Discharge at+2KV,+4KV,+ 8KV

Level Test Voltage Test Voltage
Contact Discharge (KV) Air Discharge (KV)
1 2 2
2 4 4
3 6 8
4 8 15
X Special Special

Performance criterion: B

Test Confiquration

VCP

Indirect EUT & its
Support units direct

Support Units HCP
— >1m ——P

Wooden Table 0.8m

Ground Reference Plane

Test procedure

Please refer to ETSI EN 301 489-1 Clause 9.3.2 and EN 61000-4-2 for the measurement methods.

If EUT is also a FM Receiver, it shall refer to EN 55020:2007/A11:2011 Clause 5.9 for the measurement
methods.

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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Test results

Contact Discharge:

The ESD generator is held perpendicular to the surface to which the discharge is applied and the tip of the
discharge electrode touch the surface of EUT. Then turn the discharge switch. The generator is then re-
triggered for a new single discharge and repeated at least 10 times for each pre-selected test point. This
procedure shall be repeated until all the air discharge completed

Air Discharge:

Air discharge is used where contact discharge can’t be applied. The round discharge tip of the discharge
electrode shall be approached as fast as possible to touch the EUT. After each discharge, the discharge
electrode shall be removed from the EUT. The generator is then re-triggered for a new single discharge and
repeated at least 10 times for each pre-selected test point. This procedure shall be repeated until all the air
discharge completed.

Indirect discharge for horizontal coupling plane:

At least 10 single discharges shall be applied to the horizontal coupling plane, at points on each side of the
EUT.

Indirect discharge for vertical coupling plane:
At least 10 single discharges shall be applied to the center of one vertical edge of the coupling plane. The
coupling plane, of dimensions 0.5m X 0.5m, is placed parallel to, and positioned at a distance of 0.1m from

the EUT. Discharges shall be applied to the coupling plane, with this plane in sufficient different positions that
the four faces of the EUT are completely illuminated.

Climatic conditions

B ambient temperature : 25°C
B relative humidity: 55%
B atmospheric pressure: 960 mbar

Description of the Electrostatic Discharges (ESD)

Applied Total No. of Criteria
Point of Discharge Voltage Discharge Results Level Remark
(KV) (Each Point)
+2 20 Pass B -
Air Test Point +4 20 Pass B -
+8 20 Pass B -
Contact Discharge +2 50 Pass B
Test Points +4 50 Pass B
] +2 50 Pass B -
VCP (4 sides) ¥4 50 Pass B -
5 +2 50 Pass B -
HCP (4 sides) ta 50 Pass B -
The requirements are Fulfilled Performance Criterion: B
Remarks: The ancillary equipment’s specification for an acceptable level of performance or degradation of

performance during and/or after the ESD tests.

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
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Description of Discharge Point

Report No.: HK2012294032-1ER

Contact Discharge

Air Discharge

Metallic Screws

Plastic Screws

Metallic Case

Plastic Case(gap)

Metallic Connect ports

Plastic Connect Ports

Metallic Junctions

Plastic Junctions

Ol@e®O0|0

Others (Antenna Port)

cl®ee®e®o0

Others

I esults shown in this test report ref nly to the mple tested unless otherwise stated

this document cannont be reproducec pt in full with our prior written permission. The mc
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4.1.7. RF Electromagnetic Field

LIMIT
Please refer to EN 61000-4-3

Test Configuration

|<— 3 meter —>|

‘ ‘ | EUT &
I Support
‘ ‘ | Units

0.8

RN
(&)
(&)

Power Signal EUT Monitoring by
Amp Generator test instrument

PC Controller to J
control S.G. & PA as
well as forward

power Control Room

Test Levels of RF Electromagnetic Field

Test level: RF Field Strength: 3V/m

Level RF Field Strength(V/m)
1 1
2 3
3 10
X Special

Performance criterion: A

TEST PROCEDURE

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

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
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Climatic conditions

B ambient temperature : 25 C
B relative humidity: 55%

B atmospheric pressure: 960 mbar

TEST RESULTS

Freq. Range . . . . Mode Result
(MHz) Field Modulation Polarity | Position (Pass/Fail)

80-6000 3V/m Yes H/V Front Pass

1800(+1%),
1 2600(+=1%),
3500(+1%),
5000(+1%)

Normal
3V/m Yes H/V Front Operating Pass

80-6000 3Vim Yes H/V Right Pass

1800(+1%),
2 2600(+1%),
3500(+1%),
5000(+1%)

Normal
3V/m Yes H/V Right Operating Pass

80-6000 3V/m Yes H/V Back Pass

1800(£1%),
3 2600(+1%),
3500(+1%),
5000(+1%)

Normal
3V/m Yes H/V Back Operating Pass

80-6000 3V/m Yes H/V Left Pass

1800(+1%),
4 2600(+1%),
3500(£1%),
5000( % 1%)

Normal
3V/m Yes H/V Left Operating Pass

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
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4.1.8. Fast Transients Common Mode

LIMIT

Please refer to EN 61000-4-4

TEST CONFIGURATION
EUT
Support Units
| ]
AC Line )
EFT/Burst/ 0'8m Non-Conductive Table
Surge Generator *

[

Controller Computer

Comm. Line 3m
— 0,5m=+0,05m EUT
o Load
10cm
| ] T
AC Line ¢ Non-Conductive
l'able 0.8m
— Burst Generator [njection Clamp l

+

TEST PROCEDURE

Please refer to ETSI EN 301 489-1 Clause 9.4.2 and EN 61000-4-4 for the measurement methods.

If EUT is also a FM Receiver, it shall refer to EN 55020:2007/A11:2011 Clause 5.6 for the measurement
methods.

Climatic conditions

B ambient temperature : 25 C
B relative humidity: 55%
B atmospheric pressure: 960 mbar

TEST RESULTS

EUT is test by DC power supply, so it is not applicable.

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
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4.1.9. Surges, Line to Line and Line to Ground
LIMIT
Please refer to EN 61000-4-5

TEST CONFIGURATION

;—(())u/;\; Surge Immunity EUT
Test &
] Support Units
| I I
0.8m
Controller Computer
TEST PROCEDURE

Please refer to ETSI EN 301 489-1 Clause 9.4.2 and EN 61000-4-5 for the measurement methods.

Climatic conditions

B ambient temperature : 25 C
B relative humidity: 55%

B atmospheric pressure: 960 mbar

TEST RESULTS

EUT is test by DC power supply, so it is not applicable.
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4.1.10. RF- Common Mode 0.15MHz to 80MHz

LIMIT
Please refer to EN 61000-4-6

TEST CONFIGURATION

0.1m<L <0.3m
10 cm isolation N
supporter
EUT and
Support units Power PC
CDN Amplifier Controller
|

Ground Reference
Plane

0 Q

TEST PROCEDURE

Please refer to ETSI EN 301 489-1 Clause 9.5.2 and EN 61000-4-6 for the measurement methods.

Climatic conditions

B ambient temperature : 25 C
B relative humidity: 55%
B atmospheric pressure: 960 mbar

TEST RESULTS

EUT is test by DC power supply, so it is not applicable.
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4.1.11. Voltage Dips and Interruptions

LIMIT
Please refer to EN 61000-4-11

TEST CONFIGURATION

gguécga Dips/Interruption EUT
and Variations &
. Simulator Support Units
| I [
0.8m
Controller Computer
TEST PROCEDURE

Please refer to ETSI EN 301 489-1 Clause 9.7.2 and EN 61000-4-11 for the measurement methods

Climatic conditions

B ambient temperature : 25 C
B relative humidity: 55%
B atmospheric pressure: 960 mbar

TEST RESULTS

EUT is test by DC power supply, so it is not applicable.

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
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5. Test Set-up Photos of the EUT

Radiated Emission (30MHz-1GHz)

The results shown in this test report refer only to the sample(s) tested un otherwise stated and the sample(s) are retained for 30 days only. The document is issued by HUAK
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Conducted Emission

Electrostatic Discharge

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 30 days only. The document is issued by HUAK,
this document cannont be reproduced except in full with our prior written permission. The more details and the authenticity of the report will be confirmed at http://www.cer-mark.com.
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6. PHOTOS OF THE EUT
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TEST Report

EN IEC 62311:2020
EN 50665:2017

Prepared for :

Topvision(Shenzhen) Technology Co., LTD.

Room 601, No. 213, Niucheng Road, Niucheng Village, Xili Street, Nanshan
District, Shenzhen City, China

Product: Low power video doorbell

Trade Name: N/A

V30, V20, V10, V50, V55, V60, V65,
V70, M6, M7, M8, M9, M10, M11, M12,

Model Name: M13, M1, M1Pro, M2, M3, M3Pro,
M3se, M3s, M5, M6, M6Pro, M7, M8,
M9, M9Pro, M10, M10Pro, M11, M12,
M12Pro

Date of Test: Dec. 31, 2020 to Jan. 07, 2021
Date of Report: Jan. 07, 2021
Report Number: HK2012294032-2EH

Prepared By :

Shenzhen HUAK Testing Technology Co., Ltd.

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping,
Fuhai Street, Bao'an District, Shenzhen, Guangdong, China

TEL: +86-755-2302 9901 FAX: +86-755-2302 9901

E-mail: service@cer-mark.com http://www.cer-mark.com
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Applicant - Topvision(Shenzhen) Technology Co., LTD.

. Room 601, No. 213, Niucheng Road, Niucheng Village, Xili Street,
Address - Nanshan District, Shenzhen City, China
Manufacturer - Topvision(Shenzhen) Technology Co., LTD.

Room 601, No. 213, Niucheng Road, Niucheng Village, Xili Street,

Address Nanshan District, Shenzhen City, China
EUT Description - Low power video doorbell
(A) ModelNo. : V30

V20, V10, V50, V55, V60, V65, V70, M6, M7, M8, M9, M10, M11, M12,
(B) Serial Model : M13, M1, M1Pro, M2, M3, M3Pro, M3se, M3s, M5, M6, M6Pro, M7,
M8, M9, M9Pro, M10, M10Pro, M11, M12, M12Pro

(C) Power Supply : DC 5V From Micro USB or DC 1.5V From Battery

Standard EN IEC 62311:2020
andards ................ EN 50665:2017

This device described above has been tested by Shenzhen HUAK Testing Technology
Co., Ltd. and the test results show that the equipment under test (EUT) is in compliance with

the 2014/53/EU requirements. And it is applicable only to the tested sample identified
in the report.

This report shall not be reproduced except in full, without the written approval of
Shenzhen HUAK Testing Technology Co., Ltd., this document may be altered or revised
by Shenzhen HUAK Testing Technology Co., Ltd., personal only, and shall be noted

in the revision of the document.

Test ResUlt.......ccoveeveeiiieiiiieeeee, Pass

Date of Test: Dec. 31, 2020 to Jan. 07, 2021

Prepared by: @”\(7 &Ia”\’

Project Engineer

Reviewed by:

Approved by:

Technical Director

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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** Modified History **

Revision Description Issued Data Remark
Revision 1.0 Initial Test Report Release 2021/01/07 Jason Zhou
The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 30 days only. The document is issued
this document cannont be reproduced except in full with our prior written permission. The more details and the authenticity of the report will be confirmed at http://w mark.com
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1.1 GENERAL DESCRIPTION OF EUT

Note:

1. For a more detailed features description, please refer to the manufacturer’s specifications
or the User's Manual.

HUAK Testing Lab TEL: +86-755 2302 9901 FAX :
1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China

Equipment Low power video doorbell
Model Name. V30
Serial Model V20, V10, V50, V55, V60, V65, V70, M6, M7, M8, M9, M10,

M11, M12, M13, M1, M1Pro, M2, M3, M3Pro, M3se, M3s,
M5, M6, M6Pro, M7, M8, M9, M9Pro, M10, M10Pro, M11,
M12, M12Pro

Model Difference

All model’s the function, software and electric circuit are the
same, only with a product color and model named different.
Test sample model: V30.

Product Description

The EUT is Low power video doorbell.

2.4G Wifi
Operation Frequency: |IEEE 802.11b/g/n20 2412-2472MHz
IEEE 802.11 n40 2422-2462MHZz

Modulation Type: DSSS, OFDM

Antenna Designation: |Internal Antenna
Antenna Gain(Peak) |1 dBi

433MHz:

Operation Frequency: |433.92MHz

Modulation Type: FSK

Antenna Designation: |Internal Antenna

Antenna Gain(Peak) |1 dBi

More details of EUT technical specification, please refer to
the User's Manual.

Channel List

Refer to below

Power Rating

DC 5V From Micro USB or DC 1.5V From Battery

Hardware Version

V2.0

Software Version

V2.0

+86-755 2302 9901 E-mail : service@cer-mark.com
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2.EN IEC 62311 & EN 50665 REQUIREMENT

2.1 GENERAL INFORMATION
According to its specifications, the EUT must comply with the requirements of the following

standards:

EN IEC 62311:2020 [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)]

EN 50665:2017 [Generic standard for assessment of electronic and electrical equipment related
to human exposure restrictions for electromagnetic fields (0 Hz - 300 GHz)]

2.2 LIMIT
A. Typical usage, installation and the physical characteristics of equipment make it

inherently compliant with the applicable EMF exposure levels such as those listed in the
bibliography. This low-power equipment includes unintentional (or non-intentional)

radiators, for example incandescent light bulbs and audio/visual (A/V) equipment,

information technology equipment (ITE) and multimedia equipment (MME) that does not
contain radio transmitters.

NOTE Equipment is described as A/V equipment, ITE or MME if its main use is
playback/recording of music, voice or images, or processing of digital information.

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 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
in4.2.

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 4.2.

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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3. RESULT

3.1 Summary of Results

Limit (W/ m?) Result (W/ m?) Verdict
10 0.058 passed

3.2 MPE Evaluation

S = PG/ 41R?

P = Power input to antenna

G = Antenna Gain

R = distance to the center of radiation of antenna (in meter) = 0.2 m

m=3.142

The maximum power density at a distance of 0.2 m for EUT is shown as below:

. Max. Limit
Operation Antenna R S .
Mode (Ev'\ﬁp Gain(dBi) | (m) | (W/m2) gW/ mes| Conclusion
2.4G WIFI |0.029 1 0.2 |0.058 10 PASS
433MHz:

EUT only have receive function

3.3 Measurement Uncertainty

Extended Uncertainty (k=2) 95% 0.5dB

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
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