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TEST REPORT
IEC 60950-1
Information technology equipment - Safety -
Part 1: General requirements

Report Reference NO .................. : E234884-A416-IT-5

Date of ISSUE .....eevvvviiviiieiiiiee e, . 2019-09-26

Total number of pages .................. . b6

Applicant's name .......cccccceeeeeene . ZHEJIANG DAHUA VISION TECHNOLOGY CO LTD
NO.1199 BIN'AN RD. BINJIANG DISTRICT

AdAress .......cccoceiiiiiiii ' HANGZHOU

ZHEJIANG 310053 CHINA

Test specification:

Standard .......ccoovceeeii : IEC 60950-1:2005 (Second Edition); Am1:2009 + Am2:2013
Test procedure .......cccovcveeerniieeenns :  Informative

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

Test Report Form No. ................. : IEC60950_1F

Test Report Form originator .......... . SGS Fimko Ltd

Master TRF .....cccoviviiiieieee . Dated 2014-02

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.

This report is not valid as a CB Test Report unless signed by an approved CB Testing Laboratory and
appended to a CB Test Certificate issued by an NCB in accordance with IECEE 02.

General disclaimer

The test results presented in this report relate only to the object tested. This report shall not be reproduced,
except in full, without the written approval of the Issuing CB Testing Laboratory. The authenticity of this Test
Report and its contents can be verified by contacting the NCB, responsible for this Test Report.
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Test item description .................. :
Trade Mark .......ccccccvvvvvvveveveennnnnnnnn, :

Manufacturer ........cccoeeeevvveeeeeennnens :

Model/Type reference ................... :

IP CAMERA

@Jhua A @/hua

ECHNOLOGY or

ZHEJIANG DAHUA VISION TECHNOLOGY CO.,LTD.
NO.1199, BIN'AN ROAD, BINJIANG DISTRICT, HANGZHOU, P.R.
CHINA

1. DH-IPC-HDBW5241RP-S; DH-IPC-HDBW5241RN-S; IPC-
HDBW5241RP-S; IPC-HDBW5241RN-S; DH-IPC-HDBW5241R-S;
IPC-HDBW5241R-S; IPC-HDBW5241R-S-0280B; IPC-
HDBW5241R-S-0360B; IPC-HDBW5241R-S-0600B;

2. DH-IPC-HDBW5241RP-ASE; DH-IPC-HDBW5241RN-ASE; IPC-
HDBW5241RP-ASE; IPC-HDBW5241RN-ASE; DH-IPC-
HDBW5241R-ASE; IPC-HDBW5241R-ASE;IPC-HDBW5241R-ASE-
0280B; IPC-HDBW5241R-ASE-0360B; IPC-HDBW5241R-ASE-
0600B; N25DM62; N25DM63;

3. DH-IPC-HDBW5442RP-ASE; DH-IPC-HDBW5442RN-ASE; IPC-
HDBW5442RP-ASE; IPC-HDBW5442RN-ASE; DH-IPC-
HDBW5442R-ASE; IPC-HDBW5442R-ASE; IPC-HDBW5442R-ASE-
0280B; IPC-HDBW5442R-ASE-0360B; IPC-HDBW5442R-ASE-
0600B; N45DM62; N45DM63; DH-IPC-HDBW5442RP-S; DH-IPC-
HDBW5442RN-S; IPC-HDBW5442RP-S; IPC-HDBW5442RN-S; DH-
IPC-HDBW5442R-S; IPC-HDBW5442R-S; IPC-HDBW5442R-S-
0280B; IPC-HDBW5442R-S-0360B; IPC-HDBW5442R-S-0600B;DH-
IPC-HDBW5541RP-S; DH-IPC-HDBW5541RN-S; IPC-
HDBW5541RP-S; IPC-HDBW5541RN-S; DH-IPC-HDBW5541R-S;
IPC-HDBW5541R-S; IPC-HDBW5541R-S-0280B; IPC-HDBW5541R-
S-0360B; IPC-HDBW5541R-S-0600B; DH-IPC-HDBW5541RP-ASE;
DH-IPC-HDBW5541RN-ASE; IPC-HDBW5541RP-ASE; IPC-
HDBW5541RN-ASE; DH-IPC-HDBW5541R-ASE; IPC-HDBW5541R-
ASE; IPC-HDBW5541R-ASE-0280B; IPC-HDBW5541R-ASE-0360B,;
IPC-HDBW5541R-ASE-0600B; N55DM62; N5S5DM63; N85DM62;
N85DM64.

5. DH-IPC-HDBW5241RP-ASE-NI; DH-IPC-HDBW5241RN-ASE-NI;
IPC-HDBW5241RP-ASE-NI; IPC-HDBW5241RN-ASE-NI; DH-IPC-
HDBW5241R-ASE-NI; IPC-HDBW5241R-ASE-NI; DH-IPC-
HDBW5241RP-ASE-NI-0360B; IPC-HDBW5241R-ASE-NI-0360B,;
N25EM63;

6. DH-IPC-HDBW5442RN-ASE-NI; DH-IPC-HDBW5442RP-ASE-NI;
IPC-HDBW5442RN-ASE-NI; IPC-HDBW5442RP-ASE-NI; DH-IPC-
HDBW5442R-ASE-NI; IPC-HDBW5442R-ASE-NI; DH-IPC-
HDBW5442RP-ASE-NI-0360B; IPC-HDBW5442R-ASE-NI-0360B,;
N45EM63;

7.DH-IPC-HDBW2431RP-ZAS-S2; DH-IPC-HDBW2431RN-ZAS-S2;
IPC-HDBW2431RP-ZAS-S2; IPC-HDBW2431RN-ZAS-S2; DH-IPC-
HDBW2431R-ZAS-S2; IPC-HDBW2431R-ZAS-S2;DH-IPC-
HDBW2431RP-ZS-S2; DH-IPC-HDBW2431RN-ZS-S2; IPC-
HDBW2431RP-ZS-S2; IPC-HDBW2431RN-ZS-S2; DH-IPC-
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HDBW2431R-ZS-S2; IPC-HDBW2431R-ZS-S2;
DH-IPC-HDBW2231RP-ZAS-S2; DH-IPC-HDBW?2231RN-ZAS-S2;
IPC-HDBW2231RP-ZAS-S2; IPC-HDBW2231RN-ZAS-S2; DH-IPC-
HDBW2231R-ZAS-S2; IPC-HDBW2231R-ZAS-S2;DH-IPC-
HDBW2231RP-ZS-S2; DH-IPC-HDBW2231RN-ZS-S2; IPC-
HDBW2231RP-ZS-S2; IPC-HDBW2231RN-Z2S-S2; DH-IPC-
HDBW2231R-ZS-S2; IPC-HDBW2231R-ZS-S2;
DH-IPC-HDBW2531RP-ZAS-S2; DH-IPC-HDBW2531RN-ZAS-S2;
IPC-HDBW2531RP-ZAS-S2; IPC-HDBW2531RN-ZAS-S2; DH-IPC-
HDBW2531R-ZAS-S2; IPC-HDBW2531R-ZAS-S2;DH-IPC-
HDBW2531RP-Z2S-S2; DH-IPC-HDBW2531RN-ZS-S2; IPC-
HDBW2531RP-Z2S-S2; IPC-HDBW2531RN-ZS-S2; DH-IPC-
HDBW2531R-ZS-S2; IPC-HDBW2531R-ZS-S2;
DH-IPC-HDBW2831RP-ZAS-S2; DH-IPC-HDBW2831RN-ZAS-S2;
IPC-HDBW2831RP-ZAS-S2; IPC-HDBW?2831RN-ZAS-S2; DH-IPC-
HDBW2831R-ZAS-S2; IPC-HDBW2831R-ZAS-S2;DH-IPC-
HDBW2831RP-ZS-S2; DH-IPC-HDBW2831RN-ZS-S2; IPC-
HDBW2831RP-ZS-S2; IPC-HDBW2831RN-Z2S-S2; DH-IPC-
HDBW2831R-ZS-S2; IPC-HDBW2831R-ZS-S2;
IPC-HDBW2231R-ZS-27135-S2; IPC-HDBW?2231R-ZS-27135; IPC-
HDBW?2231R-ZAS-27135-S2; IPC-HDBW2231R-ZAS-27135; IPC-
HDBW2431R-ZS-27135-S2; IPC-HDBW2431R-ZS-27135; IPC-
HDBW?2431R-ZAS-27135-S2; IPC-HDBW2431R-ZAS-27135; IPC-
HDBW2531R-Z2S-27135-S2; IPC-HDBW2531R-ZS-27135; IPC-
HDBW2531R-ZAS-27135-S2; IPC-HDBW2531R-ZAS-27135; IPC-
HDBW2831R-Z2S-27135-S2; IPC-HDBW2831R-ZS-27135; IPC-
HDBW2831R-ZAS-27135-S2; IPC-HDBW2831R-ZAS-27135;
N22AM3Z; N22AM6Z; N42BM3Z; N42BM6Z; N5S2BMAZ; N52BM6Z;
N82AM3Z; N82AMSZ; DR2431-ZS; DR2531-ZS; DR2831-ZAS;DH-
IPC-HDBW1431RP-ZS-S4; DH-IPC-HDBW1431RN-ZS-S4; IPC-
HDBW1431RP-ZS-S4; IPC-HDBW1431RN-ZS-S4; DH-IPC-
HDBW1431R-ZS5-5S4,

IPC-HDBW1431R-2S-2812-5S4; IPC-HDBW1431R-ZS-2812;
IPC-HDBW1431R-ZS-S4; IPC-CD2C40M-ZS-2812; IPC-CD2C40M-
75-2812-S2;

8.IPC-HDBW3441RP-ZAS; DH-IPC-HDBW3241RP-ZS; DH-IPC-
HDBW3241RP-ZAS; DH-IPC-HDBW3241RN-ZS; DH-IPC-
HDBW3241RN-ZAS; IPC-HDBW3241RP-ZS; IPC-HDBW3241RP-
ZAS;IPC-HDBW3241RN-ZS; IPC-HDBW3241RN-ZAS; IPC-
HDBW3241R-ZS; IPC-HDBW3241R-ZAS; DH-IPC-HDBW3241R-ZS;
DH-IPC-HDBW3241R-ZAS;

DH-IPC-HDBW3441RP-ZS; DH-IPC-HDBW3441RP-ZAS; DH-IPC-
HDBW3441RN-ZS; DH-IPC-HDBW3441RN-ZAS; IPC-
HDBW3441RP-ZS; IPC-HDBW3441RP-ZAS; IPC-HDBW3441RN-
ZS; IPC-HDBW3441RN-ZAS; IPC-HDBW3441R-ZS; IPC-
HDBW3441R-ZAS; DH-IPC-HDBW3441R-ZS; DH-IPC-
HDBW3441R-ZAS;

DH-IPC-HDBW3541RP-ZS; DH-IPC-HDBW3541RP-ZAS; DH-IPC-
HDBW3541RN-ZS; DH-IPC-HDBW3541RN-ZAS; IPC-
HDBW3541RP-ZS; IPC-HDBW3541RP-ZAS; IPC-HDBW3541RN-
ZS; IPC-HDBW3541RN-ZAS; IPC-HDBW3541R-ZS; IPC-
HDBW3541R-ZAS; DH-IPC-HDBW3541R-ZS; DH-IPC-
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HDBW3541R-ZAS;

DH-IPC-HDBW4231RP-Z-S4; DH-IPC-HDBW4431RP-Z-S4; DH-
IPC-HDBW4231RP-Z-S4-UAE; DH-IPC-HDBW4431RP-Z-S4-UAE;
N23AM3Z; N23AMSZ; N43AM3Z; N43AMS5Z; NS3AM3Z; N53AMS5Z;
IPC-HDBW3241R-2S-27135; IPC-HDBW3241R-ZAS-27135; IPC-
HDBW3441R-ZS5-27135; IPC-HDBW3441R-ZAS-27135; IPC-
HDBW3541R-ZS5-27135; IPC-HDBW3541R-ZAS-27135;
DH-IPC-HDBW4443R-AS; DH-IPC-HDBW4443R-S; DH-IPC-
HDBW4443DR-AS; DH-IPC-HDBW4443DR-S; IPC-HDBW4443R-
AS; IPC-HDBW4443R-S; IPC-HDBW4443DR-AS; IPC-
HDBW4443DR-S;

DH-IPC-HDBW5443R; DH-IPC-HDBW5443R-AS; DH-IPC-
HDBW5443DR; DH-IPC-HDBW5443DR-AS; IPC-HDBW5443R; IPC-
HDBW5443R-AS; IPC-HDBW5443DR; IPC-HDBW5443DR-AS;

9.DH-IPC-HDBW5242RP-ASE-MF; DH-IPC-HDBW5242RN-ASE-
MF; IPC-HDBW5242RP-ASE-MF; IPC-HDBW5242RN-ASE-MF; DH-
IPC-HDBW5242R-ASE-MF; IPC-HDBW5242R-ASE-MF; IPC-
HDBW5242R-ASE-0280B; IPC-HDBW5242R-ASE-0360B; IPC-
HDBW5242R-ASE-0600B;

10.DH-IPC-HDBW5242RP-ASE-NI;DH-IPC-HDBW5242RN-ASE-
NI;IPC-HDBW5242RP-ASE-NI;IPC-HDBW5242RN-ASE-NI;DH-IPC-
HDBW5242R-ASE-NI;IPC-HDBW5242R-ASE-NI;DH-IPC-
HDBW5241RN-ASE-NI-0360B-USA;N25EM63;IPC-HDBW5249R-
ASE-NI-0360B;IPC-HDBW5241R-ASE-NI-0360B;

(optional) 12Vvdc/1A, POE(802.3af)

(optional) 12Vvdc/0.5A, POE(802.3af) for Series 5, 6, 9, 10.

TRF No. IEC60950_1F This report issued under the responsibility of UL




Issue Date: 2019-09-26 Page 5 of 56 Report Reference # E234884-A416-1T-5

Testing procedure and testing location:

Testing location / address ............... |UL-CCIC Company Limited No. 2, Chengwan Road, Suzhou
Industrial Park, Suzhou 215122, China

Tested by (name + signature) ........: |Austin Huang/Yuan Yuan

Approved by (+ signature)..............; |Jie Qian

List of Attachments
National Differences (33 pages)
Enclosures (203 pages)

Summary of Testing:
No tests were conducted

Summary of Compliance with National Differences:
Countries outside the CB Scheme membership may also accept this report.

List of countries addressed: AT, BE, BG, BY, CA, CH, CS, CZ, DE, DK, EU, FI, FR, GB, GR, HU, IT, NL, NO,
PL, RO, SE, SI, SK, UA, US

The product fulfills the requirements of: EN 60950-1:2006 + A1:2010 + A11:2009 + A12:2011 + A2:2013

Copy of Marking Plate - Refer to Enclosure titled Marking Plate for copy.
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Test item particulars :

Equipment mobility ... stationary

Connection to the Mains ........cccceeeevviieeeviieee e No direct connection
Operating condition ...........ccceeviiiienniiiee e continuous

Access [0Cation .........cccceeiiiiiiiiiiee ] restricted access location
Over voltage category (OVC) ....ooccvvvvveeeeeevcinnnnd ovC v

Mains supply tolerance (%) or absolute mains supply

VAIUBS ..o N/A

Tested for IT power SyStems ........ccccccvvvvvereennnnndl No

IT testing, phase-phase voltage (V) ....cccocevveeennnnis N/A

Class of equipment ........cccoeeeiiiiie i Class Ill (supplied by SELV)
Considered current rating of protective device as part

of the building installation (A) ......ccccccvvvevevevennnnn 20A

Pollution degree (PD) ..o PD 2

IP protection Class .........cccccevviieeeiiiiieee e IP X0

Altitude of operation (M) .....ccoooeevieiiiiiiiee ! no more than 2000
Altitude of test laboratory (m) ........ccoooeeiiiiieinenn no more than 2000

Mass of equipment (KQ) ....c.coevvvveeeiniiiieiieee e 0.475 kg

Possible test case verdicts:

- test case does not apply to the test object ........... . N/A

- test object does meet the requirement ................. . P(Pass)

- test object does not meet the requirement ........... : F(Fail)

Testing:

Date(s) of receipt of testitem ........ccccceevvviivinnnnn 2019-03-15, 2019-06-28
Date(s) of Performance of tests .........ccccvveeennnn 2019-03-15, 2019-03-18, 2019-06-28

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 point is used as the decimal separator.

Name and address of Factory(ies): ZHEJIANG DAHUA VISION TECHNOLOGY CO.,LTD.
NO.1199, BIN'AN ROAD, BINJIANG DISTRICT, HANGZHOU,
P.R. CHINA

ZHEJIANG DAHUA ZHILIAN CO.,LTD.
NO.28, DONGQIAO ROAD, DONGZHOU STREET, FUYANG
DISTRICT, HANGZHOU,P.R.CHINA.

GENERAL PRODUCT INFORMATION:

Report Summary
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Product Description

The unit consists of electronic components mounted on a V-1 PWB, housed in a metal enclosure and plastic
enclosure, supplied by external approved adapter which comply with L.P.S 12Vdc or POE(802.3af).

Model Differences

1. model DH-IPC-HDBW5241RP-S, DH-IPC-HDBW5442RP-ASE and model DH-IPC-HDBW5241RP-ASE
are same to each other except sensor board.

2. model DH-IPC-HDBW5241RP-S is same as model DH-IPC-HDBW5241RN-S; IPC-HDBW5241RP-S; IPC-
HDBWA5241RN-S; DH-IPC-HDBW5241R-S; IPC-HDBW5241R-S; IPC-HDBW5241R-S-0280B; IPC-
HDBW5241R-S-0360B; IPC-HDBW5241R-S-0600B except model names.

3. model DH-IPC-HDBW5241RP-ASE is same as model DH-IPC-HDBW5241RN-ASE; IPC-HDBW5241RP-
ASE; IPC-HDBW5241RN-ASE; DH-IPC-HDBW5241R-ASE; IPC-HDBW5241R-ASE; IPC-HDBW5241R-
ASE-0280B; IPC-HDBW5241R-ASE-0360B; IPC-HDBW5241R-ASE-0600B; N25DM62; N25DM63 except
pix2el.

4. model DH-IPC-HDBW5442RP-ASE is same as model DH-IPC-HDBW5442RP-ASE; DH-IPC-
HDBWA5442RN-ASE; IPC-HDBW5442RP-ASE; IPC-HDBW5442RN-ASE; DH-IPC-HDBW5442R-ASE; IPC-
HDBW5442R-ASE; IPC-HDBW5442R-ASE-0280B; IPC-HDBW5442R-ASE-0360B; IPC-HDBW5442R-ASE-
0600B; N45DM62; N4A5DM63;DH-IPC-HDBW5442RP-S; DH-IPC-HDBW5442RN-S; IPC-HDBW5442RP-S;
IPC-HDBW5442RN-S; DH-IPC-HDBW5442R-S; IPC-HDBW5442R-S; IPC-HDBW5442R-S-0280B; IPC-
HDBW5442R-S-0360B; IPC-HDBW5442R-S-0600B;DH-IPC-HDBW5541RP-S; DH-IPC-HDBW5541RN-S;
IPC-HDBW5541RP-S; IPC-HDBW5541RN-S; DH-IPC-HDBW5541R-S; IPC-HDBW5541R-S; IPC-
HDBW5541R-S-0280B; IPC-HDBW5541R-S-0360B; IPC-HDBW5541R-S-0600B;DH-IPC-HDBW5541RP-
ASE; DH-IPC-HDBW5541RN-ASE; IPC-HDBW5541RP-ASE; IPC-HDBW5541RN-ASE; DH-IPC-
HDBWA5541R-ASE; IPC-HDBW5541R-ASE; IPC-HDBW5541R-ASE-0280B; IPC-HDBW5541R-ASE-0360B;
IPC-HDBW5541R-ASE-0600B; N55DM62; N55DM63; N85DM62; N85DM64 except model names.

Series 5 is same as model DH-IPC-HDBW5241RP-ASE except model name, rating and without infrared
lamp.

Series 6 is same as model DH-IPC-HDBW5442RP-ASE except model name, rating and without infrared
lamp.

Model DH-IPC-HDBW3441RP-ZAS and model DH-IPC-HDBW2431RP-ZAS-S2 are same to each other
except main board.

Model DH-IPC-HDBW2431RP-ZAS-S2 is same as model DH-IPC-HDBW2431RN-ZAS-S2; IPC-
HDBW2431RP-ZAS-S2; IPC-HDBW2431RN-ZAS-S2; DH-IPC-HDBW2431R-ZAS-S2; IPC-HDBW2431R-
ZAS-S2;DH-IPC-HDBW?2431RP-ZS-S2; DH-IPC-HDBW?2431RN-ZS-S2; IPC-HDBW2431RP-ZS-S2; IPC-
HDBW2431RN-ZS-S2; DH-IPC-HDBW2431R-ZS-S2; IPC-HDBW2431R-ZS-S2;
DH-IPC-HDBW2231RP-ZAS-S2; DH-IPC-HDBW?2231RN-ZAS-S2; IPC-HDBW2231RP-ZAS-S2; IPC-
HDBW2231RN-ZAS-S2; DH-IPC-HDBW2231R-ZAS-S2; IPC-HDBW2231R-ZAS-S2;DH-IPC-HDBW2231RP-
ZS-S2; DH-IPC-HDBW2231RN-ZS-S2; IPC-HDBW2231RP-ZS-S2; IPC-HDBW?2231RN-ZS-S2; DH-IPC-
HDBW2231R-ZS-S2; IPC-HDBW2231R-ZS-S2;

DH-IPC-HDBW2531RP-ZAS-S2; DH-IPC-HDBW?2531RN-ZAS-S2; IPC-HDBW2531RP-ZAS-S2; IPC-
HDBW2531RN-ZAS-S2; DH-IPC-HDBW2531R-ZAS-S2; IPC-HDBW2531R-ZAS-S2;DH-IPC-HDBW2531RP-
ZS-S2; DH-IPC-HDBW2531RN-ZS-S2; IPC-HDBW2531RP-ZS-S2; IPC-HDBW?2531RN-ZS-S2; DH-IPC-
HDBW2531R-ZS-S2; IPC-HDBW2531R-ZS-S2;

DH-IPC-HDBW2831RP-ZAS-S2; DH-IPC-HDBW2831RN-ZAS-S2; IPC-HDBW2831RP-ZAS-S2; IPC-
HDBW2831RN-ZAS-S2; DH-IPC-HDBW2831R-ZAS-S2; IPC-HDBW2831R-ZAS-S2;DH-IPC-HDBW2831RP-
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Z5-S2; DH-IPC-HDBW2831RN-ZS-S2; IPC-HDBW2831RP-ZS-S2; IPC-HDBW2831RN-ZS-S2; DH-IPC-
HDBW2831R-ZS-S2; IPC-HDBW2831R-ZS-S2;

IPC-HDBW2231R-ZS-27135-S2; IPC-HDBW2231R-ZS-27135; IPC-HDBW2231R-ZAS-27135-S2; IPC-
HDBW2231R-ZAS-27135; IPC-HDBW2431R-ZS-27135-S2; IPC-HDBW?2431R-ZS-27135; IPC-
HDBW2431R-ZAS-27135-S2; IPC-HDBW?2431R-ZAS-27135; IPC-HDBW2531R-Z2S-27135-S2; IPC-
HDBW2531R-ZS-27135; IPC-HDBW2531R-ZAS-27135-S2; IPC-HDBW2531R-ZAS-27135; IPC-
HDBW2831R-ZS-27135-S2; IPC-HDBW2831R-ZS-27135; IPC-HDBW2831R-ZAS-27135-S2; IPC-
HDBW2831R-ZAS-27135;

N22AM3Z; N22AM6Z; N42BM3Z; N42BM6Z; N52BMAZ; N52BM6Z; N82AM3Z; N82AMSZ; DR2431-ZS,;
DR2531-ZS; DR2831-ZAS;DH-IPC-HDBW1431RP-ZS-S4; DH-IPC-HDBW 1431RN-ZS-54; IPC-
HDBW1431RP-ZS-54; IPC-HDBW1431RN-ZS-S4; DH-IPC-HDBW1431R-ZS-S4;
IPC-HDBW1431R-ZS-S4; IPC-CD2C40M-ZS-2812; IPC-CD2C40M-ZS-2812-S2 except sensor board.

Model IPC-HDBW3441RP-ZAS is same as model DH-IPC-HDBW3241RP-ZS; DH-IPC-HDBW3241RP-ZAS;
DH-IPC-HDBW3241RN-ZS; DH-IPC-HDBW3241RN-ZAS; IPC-HDBW3241RP-ZS; IPC-HDBW3241RP-
ZAS;IPC-HDBW3241RN-ZS; IPC-HDBW3241RN-ZAS; IPC-HDBW3241R-ZS; IPC-HDBW3241R-ZAS; DH-
IPC-HDBW3241R-ZS; DH-IPC-HDBW3241R-ZAS,;

DH-IPC-HDBW3441RP-ZS; DH-IPC-HDBW3441RP-ZAS; DH-IPC-HDBW3441RN-ZS; DH-IPC-
HDBW3441RN-ZAS; IPC-HDBW3441RP-ZS; IPC-HDBW3441RP-ZAS; IPC-HDBW3441RN-ZS; IPC-
HDBW3441RN-ZAS; IPC-HDBW3441R-ZS; IPC-HDBW3441R-ZAS; DH-IPC-HDBW3441R-ZS; DH-IPC-
HDBW3441R-ZAS;

DH-IPC-HDBW3541RP-ZS; DH-IPC-HDBW3541RP-ZAS; DH-IPC-HDBW3541RN-ZS; DH-IPC-
HDBW3541RN-ZAS; IPC-HDBW3541RP-ZS; IPC-HDBW3541RP-ZAS; IPC-HDBW3541RN-ZS; IPC-
HDBW3541RN-ZAS; IPC-HDBW3541R-ZS; IPC-HDBW3541R-ZAS; DH-IPC-HDBW3541R-ZS; DH-IPC-
HDBW3541R-ZAS;

DH-IPC-HDBW4231RP-Z-S4; DH-IPC-HDBW4431RP-Z-S4; DH-IPC-HDBW4231RP-Z-S4-UAE; DH-IPC-
HDBW4431RP-Z-S4-UAE; N23AM3Z; N23AM5Z; N43AM3Z; N43AM5Z; N5S3AM3Z; N5S3AM5Z;
IPC-HDBW3241R-72S-27135; IPC-HDBW3241R-ZAS-27135; IPC-HDBW3441R-ZS-27135; IPC-
HDBW3441R-ZAS-27135; IPC-HDBW3541R-Z2S-27135; IPC-HDBW3541R-ZAS-27135;
DH-IPC-HDBW4443R-AS; DH-IPC-HDBW4443R-S; DH-IPC-HDBW4443DR-AS; DH-IPC-HDBW4443DR-S;
IPC-HDBW4443R-AS; IPC-HDBW4443R-S; IPC-HDBW4443DR-AS; IPC-HDBW4443DR-S;
DH-IPC-HDBW5443R; DH-IPC-HDBW5443R-AS; DH-IPC-HDBW5443DR; DH-IPC-HDBW5443DR-AS; IPC-
HDBW5443R; IPC-HDBW5443R-AS; IPC-HDBW5443DR; IPC-HDBW5443DR-AS except sensor board.

Models in Series 9 is similar to original model IPC-HDBW5442RP-ASE except model name.
Models in Series 10 is similar to original model IPC-HDBW5241RP-ASE except model name.

ModelsIPC-HDBW1431R-ZS-2812-S4; IPC-HDBW1431R-ZS-2812 are identical to the original model DH-
IPC-HDBW1431RP-ZS-S4 except the model names.

Additional Information

For test record 2:

1.Add new models:

DH-IPC-HDBW2431RP-ZAS-S2; DH-IPC-HDBW2431RN-ZAS-S2; IPC-HDBW?2431RP-ZAS-S2; IPC-
HDBW2431RN-ZAS-S2; DH-IPC-HDBW?2431R-ZAS-S2; IPC-HDBW2431R-ZAS-S2;DH-IPC-HDBW?2431RP-
ZS-S2; DH-IPC-HDBW2431RN-ZS-S2; IPC-HDBW?2431RP-ZS-S2; IPC-HDBW?2431RN-ZS-S2; DH-IPC-
HDBW?2431R-ZS-S2; IPC-HDBW?2431R-ZS-S2;

DH-IPC-HDBW2231RP-ZAS-S2; DH-IPC-HDBW2231RN-ZAS-S2; IPC-HDBW?2231RP-ZAS-S2; IPC-
HDBW2231RN-ZAS-S2; DH-IPC-HDBW2231R-ZAS-S2; IPC-HDBW2231R-ZAS-S2;:DH-IPC-HDBW2231RP-
ZS-S2; DH-IPC-HDBW2231RN-ZS-S2; IPC-HDBW?2231RP-ZS-S2; IPC-HDBW2231RN-ZS-S2; DH-IPC-
HDBW2231R-ZS-S2; IPC-HDBW2231R-ZS-S2;

DH-IPC-HDBW2531RP-ZAS-S2; DH-IPC-HDBW2531RN-ZAS-S2; IPC-HDBW2531RP-ZAS-S2; IPC-
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HDBW2531RN-ZAS-S2; DH-IPC-HDBW2531R-ZAS-S2; IPC-HDBW2531R-ZAS-S2;DH-IPC-HDBW2531RP-
Z5-S2; DH-IPC-HDBW2531RN-ZS-S2; IPC-HDBW?2531RP-ZS-S2; IPC-HDBW?2531RN-ZS-S2; DH-IPC-
HDBW2531R-ZS-S2; IPC-HDBW2531R-ZS-S2;

DH-IPC-HDBW2831RP-ZAS-S2; DH-IPC-HDBW2831RN-ZAS-S2; IPC-HDBW2831RP-ZAS-S2; IPC-
HDBW2831RN-ZAS-S2; DH-IPC-HDBW2831R-ZAS-S2; IPC-HDBW2831R-ZAS-S2;DH-IPC-HDBW2831RP-
Z2S-S2; DH-IPC-HDBW2831RN-ZS-S2; IPC-HDBW2831RP-ZS-S2; IPC-HDBW2831RN-ZS-S2; DH-IPC-
HDBW2831R-ZS-S2; IPC-HDBW2831R-ZS-S2;

IPC-HDBW2231R-ZS-27135-S2; IPC-HDBW2231R-ZS-27135; IPC-HDBW2231R-ZAS-27135-S2; IPC-
HDBW2231R-ZAS-27135; IPC-HDBW2431R-Z2S-27135-S2; IPC-HDBW2431R-Z2S-27135; IPC-
HDBW?2431R-ZAS-27135-S2; IPC-HDBW?2431R-ZAS-27135; IPC-HDBW2531R-2S-27135-S2; IPC-
HDBW2531R-ZS-27135; IPC-HDBW2531R-ZAS-27135-S2; IPC-HDBW?2531R-ZAS-27135; IPC-
HDBW2831R-Z2S-27135-S2; IPC-HDBW2831R-ZS5-27135; IPC-HDBW2831R-ZAS-27135-S2; IPC-
HDBW2831R-ZAS-27135;

N22AM3Z; N22AM6Z; N42BM3Z; N42BM6Z; N52BMAZ; N52BM6Z; N82AM3Z; N82AM5Z; DR2431-ZS;
DR2531-ZS; DR2831-ZAS;DH-IPC-HDBW1431RP-ZS-5S4; DH-IPC-HDBW1431RN-ZS-S4; IPC-
HDBW1431RP-ZS-S4; IPC-HDBW1431RN-ZS-S4; DH-IPC-HDBW1431R-ZS-54;

IPC-HDBW1431R-ZS-54; IPC-CD2C40M-Z2S-2812; IPC-CD2C40M-ZS-2812-S2;

IPC-HDBW3441RP-ZAS; DH-IPC-HDBW3241RP-ZS; DH-IPC-HDBW3241RP-ZAS; DH-IPC-HDBW3241RN-
ZS; DH-IPC-HDBW3241RN-ZAS; IPC-HDBW3241RP-ZS; IPC-HDBW3241RP-ZAS;IPC-HDBW3241RN-ZS;
IPC-HDBW3241RN-ZAS; IPC-HDBW3241R-ZS; IPC-HDBW3241R-ZAS; DH-IPC-HDBW3241R-ZS; DH-IPC-
HDBW3241R-ZAS;

DH-IPC-HDBW3441RP-ZS; DH-IPC-HDBW3441RP-ZAS; DH-IPC-HDBW3441RN-ZS; DH-IPC-
HDBW3441RN-ZAS; IPC-HDBW3441RP-ZS; IPC-HDBW3441RP-ZAS; IPC-HDBW3441RN-ZS; IPC-
HDBW3441RN-ZAS; IPC-HDBW3441R-ZS; IPC-HDBW3441R-ZAS; DH-IPC-HDBW3441R-ZS; DH-IPC-
HDBW3441R-ZAS;

DH-IPC-HDBW3541RP-ZS; DH-IPC-HDBW3541RP-ZAS; DH-IPC-HDBW3541RN-ZS; DH-IPC-
HDBW3541RN-ZAS; IPC-HDBW3541RP-ZS; IPC-HDBW3541RP-ZAS; IPC-HDBW3541RN-ZS; IPC-
HDBW3541RN-ZAS; IPC-HDBW3541R-ZS; IPC-HDBW3541R-ZAS; DH-IPC-HDBW3541R-ZS; DH-IPC-
HDBW3541R-ZAS;

DH-IPC-HDBW4231RP-Z-S4; DH-IPC-HDBW4431RP-Z-S4; DH-IPC-HDBW4231RP-Z-S4-UAE; DH-IPC-
HDBW4431RP-Z-S4-UAE; N23AM3Z; N23AMS5Z; N43AM3Z; N43AM5Z; N5S3AM3Z; N5S3AM5Z;
IPC-HDBW3241R-2S-27135; IPC-HDBW3241R-ZAS-27135; IPC-HDBW3441R-ZS-27135; IPC-
HDBW3441R-ZAS-27135; IPC-HDBW3541R-Z2S-27135; IPC-HDBW3541R-ZAS-27135;
DH-IPC-HDBW4443R-AS; DH-IPC-HDBW4443R-S; DH-IPC-HDBW4443DR-AS; DH-IPC-HDBW4443DR-S;
IPC-HDBW4443R-AS; IPC-HDBW4443R-S; IPC-HDBW4443DR-AS; IPC-HDBW4443DR-S;
DH-IPC-HDBW5443R; DH-IPC-HDBW5443R-AS; DH-IPC-HDBW5443DR; DH-IPC-HDBW5443DR-AS; IPC-
HDBW5443R; IPC-HDBW5443R-AS; IPC-HDBW5443DR; IPC-HDBW5443DR-AS;

2. The difference between models see model difference in details.

For test record 3:(for project 4789104155)

Add new models DH-IPC-HDBW5242RP-ASE-NI;DH-IPC-HDBW5242RN-ASE-NI;IPC-HDBW5242RP-ASE-
NI;IPC-HDBW5242RN-ASE-NI;DH-IPC-HDBW5242R-ASE-NI;IPC-HDBW5242R-ASE-NI;DH-IPC-
HDBW5241RN-ASE-NI-0360B-USA;N25EM63;IPC-HDBW5249R-ASE-NI-0360B;IPC-HDBW5241R-ASE-NI-
0360B;DH-IPC-HDBW5242RP-ASE-MF; DH-IPC-HDBW5242RN-ASE-MF; IPC-HDBW5242RP-ASE-MF;
IPC-HDBW5242RN-ASE-MF; DH-IPC-HDBW5242R-ASE-MF; IPC-HDBW5242R-ASE-MF; IPC-
HDBW5242R-ASE-0280B; IPC-HDBW5242R-ASE-0360B; IPC-HDBW5242R-ASE-0600B; the difference
refer to model differences.

For project 4789178804(Test record 3):

ModelsIPC-HDBW1431R-ZS-2812-S4; IPC-HDBW1431R-ZS-2812 are identical to the original model DH-
IPC-HDBW1431RP-ZS-S4 except the model names.
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Technical Considerations

e The product was submitted and evaluated for use at the maximum ambient temperature (Tma)
permitted by the manufacturer’s specification of: 60°C

e The following circuit locations (with circuit/schematic designation) were investigated as a limited
power source (LPS): All output connectors.

e The following are available from the Applicant upon request: Installation (Safety) Instructions /
Manual

Abbreviations used in the report:

- normal condition .........ccoccveieiiiiiee e N.C. - single fault condition ............cccocvveeiiiiiee e, S.F.C
- operational insulation ...........cccccccveveieiiiennn, OP - basic insulation ..........cccccccviiiii BI

- basic insulation between parts of opposite - supplementary insulation ...........cccccvevevevenen, Sl
polarity: BOP

- double insulation ..........cccccceeiiiiiiiiiiie Dl - reinforced insulation ..........cccccovviiiinnneeenn, RI

Indicate used abbreviations (if any)
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Report Reference #

E234884-A416-IT-5

IEC 60950-1
Clause Requirement + Test Result - Remark Verdict
1 GENERAL Pass
1.5 Components Pass
15.1 General Pass
Comply with IEC 60950-1 or relevant component  |(see appended table 1.5.1) Pass
standard
1.5.2 Evaluation and testing of components -Components certified to IEC Pass
harmonized standard and
checked for correct
application.
-Components, for which no
relevant IEC-Standard exist,
have been tested under the
conditions occurring in the
equipment, using applicable
parts of IEC 60950-1.
-Components not certified are
used in accordance with their
ratings and they comply with
applicable parts of IEC 60950-
1 and the relevant component
Standard.
153 Thermal controls N/A
154 Transformers N/A
155 Interconnecting cables Interconnecting cables comply Pass
with the relevant requirements
of this standard.
1.5.6 Capacitors bridging insulation N/A
1.5.7 Resistors bridging insulation N/A
1571 Resistors bridging functional, basic or N/A
supplementary insulation
15.7.2 Resistors bridging double or reinforced insulation N/A
between a.c. mains and other circuits
1.5.7.3 Resistors bridging double or reinforced insulation N/A
between a.c. mains and antenna or coaxial cable
1.5.8 Components in equipment for IT power systems N/A
159 Surge suppressors N/A
1.59.1 General N/A
1.59.2 Protection of VDRs N/A
1.5.9.3 Bridging of functional insulation by a VDR N/A
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IEC 60950-1
Clause Requirement + Test Result - Remark Verdict
1594 Bridging of basic insulation by a VDR N/A
1.5.95 Bridging of supplementary, double or reinforced N/A
insulation by a VDR
1.6 Power interface Pass
16.1 AC power distribution systems N/A
1.6.2 Input current The steady state input current Pass
of the equipment did not
exceed the RATED CURRENT
under NORMAL LOAD.
1.6.3 Voltage limit of hand-held equipment The unit is not a hand-held N/A
equipment.
1.6.4 Neutral conductor N/A
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IEC 60950-1
Clause Requirement + Test Result - Remark Verdict
1.7 Marking and instructions Pass
1.7.1 Power rating and identification markings Pass
1711 Power rating marking Pass
Multiple mains supply connections............c.ccc...... : N/A
Rated voltage(s) or voltage range(s) (V) cccccceeeenes . |Refer to the Rating information Pass
at the beginning of this Test
Report.
Symbol for nature of supply, for d.c. only .............. : |IEC 60417 No. 5031 provided Pass
on marking label.
Rated frequency or rated frequency range (Hz).... : N/A
Rated current (MA OF A) .o, . |Refer to the Rating information Pass
at the beginning of this Test
Report.
1.7.1.2 Identification markings Pass
Manufacturer's name or trademark or |dent|f|cat|on ZHEJIANG DAHUA Pass
MNATK . ceeeee e : |TECHNOLOGY CO LTD or
E234884
Model identification or type reference ................... . |Refer to the Model information Pass
at the beginning of this Test
Report.
Symbol for Class Il equipment only.............cc........ : N/A
Other markings and symbols............cccccoviieeennnne : N/A
1.7.1.3 Use of graphical symbols N/A
1.7.2 Safety instructions and marking Operating/safety instructions Pass
made available to the user.
1.7.2.1 General Pass
1.7.2.2 Disconnect devices N/A
1.7.2.3 Overcurrent protective device N/A
1724 IT Power distribution systems N/A
1.7.25 Operator access with a tool N/A
1.7.2.6 Ozone N/A
1.7.3 Short duty cycles N/A
1.7.4 Supply voltage adjustment ..........cccoocveeeiriienennnnn : N/A
Method and means of adjustment; reference to N/A
installation iNStructions ...........ccccvvvveeeeiievciiiieeeeenn, :
1.75 Power outlets on the equipment..........cccccceeeeeeenes : |No standard power outlets are N/A
provided.
1.7.6 Fuse identification (marking, special fusing N/A
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IEC 60950-1
Clause Requirement + Test Result - Remark Verdict
characteristics, cross-reference) ........cccccceeeevvnnee. :
1.7.7 Wiring terminals N/A
1.7.7.1 Protective earthing and bonding terminals............ : N/A
1.7.7.2 Terminals for a.c. mains supply conductors N/A
1.7.7.3 Terminals for d.c. mains supply conductors N/A
1.7.8 Controls and indicators Pass
1.7.8.1 Identification, location and marking ....................... : |No controls will affect safety . N/A
1.7.8.2 COlOUIS . . |Only functional indicators use Pass
color.
1.7.8.3 Symbols according to IEC 60417 .............ccceeeennnn. : N/A
1.78.4 Markings using figuresS.......cccooveveeeii e, : N/A
1.7.9 Isolation of multiple power sources ...........c.cocuuee... : N/A
1.7.10 Thermostats and other regulating devices............ : N/A
1.7.11 Durability DURABILITY OF MARKING Pass
TEST was done
1.7.12 Removable parts No removable part provided. N/A
1.7.13 Replaceable batteries..........ccceveiiiieiiiiiieeeniienn, : N/A
(=T g Vo (U= To =T () : -
1.7.14 Equipment for restricted access locations............. : N/A
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IEC 60950-1
Clause Requirement + Test Result - Remark Verdict
2 PROTECTION FROM HAZARDS Pass
2.1 Protection from electric shock and energy hazards Pass
211 Protection in operator access areas Class 11l unit. Pass
2111 Access to energized parts The operator has access to Pass
bare parts of SELV CIRCUITS.
Test by INSPECHION.....cciceiiiiiiiieece e : N/A
Test with test finger (Figure 2A) .......ccccvvvvvvvvnnnnnnns : N/A
Test with test pin (Figure 2B).......cccccevvvveeeiiiineeenns : N/A
Test with test probe (Figure 2C) ........cocoveeiviiieeenns : |[No TNV present. N/A
2.1.1.2 Battery compartments N/A
2.1.1.3 Access to ELV wiring N/A
Working voltage (Vpeak or Vrms); minimum =
distance through insulation (mm) ..........ccccceeeenen :
2114 Access to hazardous voltage circuit wiring N/A
2115 Energy hazards ........ccooooviiiiiiiiiiiii e, . |Units supplied by LPS. N/A
21.1.6 Manual controls N/A
2117 Discharge of capacitors in equipment N/A
Measured voltage (V); time-constant (S) ............... : -
2.1.1.8 Energy hazards - d.c. mains supply N/A
a) Capacitor connected to the d.c. mains supply ..: N/A
b) Internal battery connected to the d.c. mains N/A
SUPPLY ettt :
2.1.1.9 Audio amplifiers ..., : N/A
2.1.2 Protection in service access areas No bare parts operating at Pass
HAZARDOUS VOLTAGES in
a service access area.
2.1.3 Protection in restricted access locations N/A
2.2 SELV circuits Pass
221 General requirements SELV levels are maintained Pass
after single fault condition.
222 Voltages under normal conditions (V) .........ccceee... : |Class Il equipment. Pass
223 Voltages under fault conditions (V) ......cccccveveeens : |Class Il equipment. Pass
224 Connection of SELV circuits to other circuits ........ . |SELV circuits are only Pass
connected to other secondary
circuits.
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IEC 60950-1
Clause Requirement + Test Result - Remark Verdict
2.3 TNV circuits N/A
231 Limits N/A
Type of TNV CIrCUILS .....eeveeiiiiiieiiiieee e : -
232 Separation from other circuits and from accessible N/A
parts
2.3.2.1 General requirements N/A
2.3.2.2 Protection by basic insulation N/A
23.23 Protection by earthing N/A
23.24 Protection by other constructions ..............cccocuuee... : N/A
2.3.3 Separation from hazardous voltages N/A
Insulation employed.........cccoooeiiiiiiiiiiii e, : -
234 Connection of TNV circuits to other circuits N/A
Insulation employed...........ccooovveiiiiiiieniiece e, : -
2.3.5 Test for operating voltages generated externally N/A
2.4 Limited current circuits N/A
241 General requirements No limited current circuits. N/A
24.2 Limit values N/A
Frequency (Hz) .o, : -
Measured current (MA).....ccoooeeeeeieee e : -
Measured voltage (V) .....ccccevieeiiiiiiieiiece e, : -
Measured circuit capacitance (nF or pF)............... : -
243 Connection of limited current circuits to other N/A
circuits
25 Limited power sources Pass
a) Inherently limited output Pass
b) Impedance limited output N/A
¢) Regulating network or IC current limiter, limits N/A
output under normal operating and single fault
condition

Use of integrated circuit (IC) current limiters.......... : -

d) Overcurrent protective device limited output N/A

Max. output voltage (V), max. output current (A), See table 2.5 -
max. apparent power (VA).......cccuveeeeeeiinniiiieeeeeenn :

Current rating of overcurrent protective device (A): -
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IEC 60950-1

Clause Requirement + Test Result - Remark Verdict

2.6 Provisions for earthing and bonding N/A

2.6.1 Protective earthing N/A

2.6.2 Functional earthing N/A
Use of symbol for functional earthing .................... : N/A

2.6.3 Protective earthing and protective bonding N/A
conductors

2.6.3.1 General N/A

2.6.3.2 Size of protective earthing conductors N/A
Rated current (A), cross-sectional area (mm?2), -
AWG .o :

2.6.3.3 Size of protective bonding conductors N/A
Rated current (A), cross-sectional area (mm?2), -
AWG ettt :
Protective current rating (A), cross-sectional area -
(MM32), AWG....iiiiiei e :

2.6.34 Resistance of earthing conductors and their N/A
terminations; resistance (ohm), voltage drop (V),
test current (A), duration (MiN) ........cccccevvvvvevnnnnnnns :

2.6.35 Colour of Insulation ..........ccccoovveeiiiieeie e, : N/A

264 Terminals N/A

26.4.1 General N/A

2.6.4.2 Protective earthing and bonding terminals N/A
Rated current (A), type, nominal thread diameter -
(MIM) e :

2.6.4.3 Separation of the protective earthing conductor N/A
from protective bonding conductors

2.6.5 Integrity of protective earthing N/A

26.5.1 Interconnection of equipment N/A

2.6.5.2 Components in protective earthing conductors and N/A
protective bonding conductors

2.6.5.3 Disconnection of protective earth N/A

2.6.5.4 Parts that can be removed by an operator N/A

2.6.55 Parts removed during servicing N/A

2.6.5.6 Corrosion resistance N/A

2.6.5.7 Screws for protective bonding N/A

2.6.5.8 Reliance on telecommunication network or cable N/A
distribution system
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IEC 60950-1
Clause Requirement + Test Result - Remark Verdict
2.7 Overcurrent and earth fault protection in primary circuits N/A
2.7.1 Basic requirements N/A
Instructions when protection relies on building N/A
installation
2.7.2 Faults not simulated in 5.3.7 N/A
2.7.3 Short-circuit backup protection N/A
2.7.4 Number and location of protective devices ........... : N/A
275 Protection by several devices N/A
2.7.6 Warning to service personnel...........cccoceeeiviieeenns : N/A
2.8 Safety interlocks N/A
2.8.1 General principles No Safety interlocks N/A
28.2 Protection requirements N/A
2.8.3 Inadvertent reactivation N/A
284 Fail-safe operation N/A
Protection against extreme hazard N/A
285 Moving parts N/A
2.8.6 Overriding N/A
2.8.7 Switches, relays and their related circuits N/A
28.7.1 Separation distances for contact gaps and their N/A
related Circuits (IMM) .......occoveiiiiee e :
2.8.7.2 Overload test N/A
2.8.7.3 Endurance test N/A
28.7.4 Electric strength test N/A
2.8.8 Mechanical actuators N/A
2.9 Electrical insulation Pass
29.1 Properties of insulating materials Class Il unit. N/A
29.2 Humidity conditioning N/A
Relative humidity (%), temperature (°C)................ : -
293 Grade of insulation Functional insulation. Pass
294 Separation from hazardous voltages N/A
Method(S) USEd..........oeiiiiiiiiiiiiieee e : -
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2.10 Clearances, creepage distances and distances through insulation Pass
2.10.1 General Pass
2.10.11 FreqUENCY....cocoiiiiiie e : N/A
2.10.1.2 POIlULION dEQrees........cooviiiiiiiiiiieiiiee e . |PD2 Pass
2.10.1.3 Reduced values for functional insulation see 5.3.4 Pass
2.10.1.4 Intervening unconnected conductive parts N/A
2.10.15 Insulation with varying dimensions N/A
2.10.1.6 Special separation requirements N/A
2.10.1.7 Insulation in circuits generating starting pulses N/A
2.10.2 Determination of working voltage N/A
2.10.2.1 General N/A
2.10.2.2 RMS working voltage N/A
2.10.2.3 Peak working voltage N/A
2.10.3 Clearances N/A
2.10.3.1 General N/A
2.10.3.2 Mains transient voltages N/A
a) AC Mains SUPPIY «ooevvveveveiiiiii : N/A
b) Earthed d.c. mains supplies...........cccceeeeeeeennn. : N/A
¢) Unearthed d.c. mains supplies .........cccovceeeennne : N/A
d) Battery operation ...........ccceeevieeeeiniieee e : N/A
2.10.3.3 Clearances in primary circuits N/A
2.10.34 Clearances in secondary circuits See 5.3.4 method c. N/A
2.10.3.5 Clearances in circuits having starting pulses N/A
2.10.3.6 Transients from a.c. mains supply.......ccccceevivveeenns : N/A
2.10.3.7 Transients from d.c. mains supply........cccccccvvvennns : N/A
2.10.3.8 Transients from telecommunication networks and N/A
cable distribution systems ............cccoociiiiniicinn :
2.10.3.9 Measurement of transient voltage levels N/A
a) Transients from a mains supply N/A
For an a.c. mains supply .....cccoeeveeeiiiiiiiiienees : N/A
For a d.c. mains supply .....cccoooeeveiiiiiiiiniiieei, : N/A
b) Transients from a telecommunication network N/A
2.10.4 Creepage distances See 5.3.4 for secondary N/A
circuits.
2.104.1 General N/A
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2.10.4.2 Material group and comparative tracking index N/A
T eSS e : -
2.10.4.3 Minimum creepage distances N/A
2.10.5 Solid insulation N/A
2.105.1 General N/A
2.10.5.2 Distances through insulation N/A
2.10.5.3 Insulating compound as solid insulation N/A
2.10.54 Semiconductor devices N/A
2.10.5.5 Cemented joints N/A
2.10.5.6 Thin sheet material - General N/A
2.10.5.7 Separable thin sheet material N/A
Number of layers (PCS) ....vvvvviiveeieiiiiie e, : -
2.10.5.8 Non-separable thin sheet material N/A
2.10.5.9 Thin sheet material - standard test procedure N/A
Electric strength test ..., : -
2.10.5.10 |Thin sheet material - alternative test procedure N/A
Electric strength test .......cccoooviiiiiiiii e, : -
2.10.5.11 [Insulation in wound components N/A
2.10.5.12 |Wire in wound components N/A
WOrking VOItAge ......coovvveieiiiiiiee e : N/A
a) Basic insulation not under stress ...................... : N/A
b) Basic, supplementary, reinforced insulation...... : N/A
¢) Compliance with Annex U ........cccooceiiiiiinennnne : N/A
Two wires in contact inside wound component; N/A
angle between 45° and 90° .........cccoviieiiiiiee e :
2.10.5.13 |Wire with solvent-based enamel in wound N/A
components
Electric strength test ..o, : -
Routine test N/A
2.10.5.14 |Additional insulation in wound components N/A
WOrking VOItAge .......cocveeiiiiiiiiiiieiee e : N/A
- Basic insulation not under stress ...........cccceeenee. : N/A
- Supplementary, reinforced insulation.................. : N/A
2.10.6 Construction of printed boards N/A
2.10.6.1 Uncoated printed boards N/A

TRF No. IEC60950_1F

This report issued under the responsibility of UL




Issue Date: 2019-09-26 Page 21 of 56 Report Reference # E234884-A416-1T-5
IEC 60950-1

Clause Requirement + Test Result - Remark Verdict

2.10.6.2 Coated printed boards N/A

2.10.6.3 Insulation between conductors on the same inner N/A
surface of a printed board

2.10.6.4 Insulation between conductors on different layers N/A
of a printed board
Distance through insulation N/A
Number of insulation layers (PCS).......ccccvcveeeeennnnns : N/A

2.10.7 Component external terminations N/A

2.10.8 Tests on coated printed boards and coated N/A
components

2.10.8.1 Sample preparation and preliminary inspection N/A

2.10.8.2 Thermal conditioning N/A

2.10.8.3 Electric strength test N/A

2.10.8.4 Abrasion resistance test N/A

2.10.9 Thermal cycling N/A

2.10.10 Test for Pollution Degree 1 environment and N/A
insulating compound

2.10.11 Tests for semiconductor devices and cemented N/A
joints

2.10.12 Enclosed and sealed parts N/A
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3 WIRING, CONNECTIONS AND SUPPLY Pass
3.1 General Pass
3.1.1 Current rating and overcurrent protection All internal wiring used in the Pass

distribution of primary power

protected against overcurrent

and short circuit by suitably

rated protective devices.
3.1.2 Protection against mechanical damage The wires are routed away Pass

from sharp edges and parts

which could damage

insulation.
3.1.3 Securing of internal wiring The wires are positioned in Pass

such a manner that prevents

excessive strain, loosening of

terminal connections and

damage of conductor

insulation.
3.14 Insulation of conductors Pass
3.15 Beads and ceramic insulators N/A
3.1.6 Screws for electrical contact pressure N/A
3.1.7 Insulating materials in electrical connections N/A
3.1.8 Self-tapping and spaced thread screws N/A
3.1.9 Termination of conductors N/A

10 N pull test N/A

3.1.10 Sleeving on wiring N/A
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3.2 Connection to a mains supply N/A
3.2.1 Means of connection Class Il unit, supplied by the N/A
LPS and SELV adapter.
3.2.11 Connection to an a.c. mains supply N/A
3.2.1.2 Connection to a d.c. mains supply N/A
3.2.2 Multiple supply connections N/A
3.2.3 Permanently connected equipment N/A
Number of conductors, diameter of cable and =
CONAUILS (IMM) .. :
3.24 Appliance inlets N/A
3.25 Power supply cords N/A
3.25.1 AC power supply cords N/A
WP et : -
Rated current (A), cross-sectional area (mm?), -
AWG .o :
3.25.2 DC power supply cords N/A
3.2.6 Cord anchorages and strain relief N/A
Mass of equipment (kg), pull (N) ......ooeeriiiirennnnen. : -
Longitudinal displacement (mm) ..............ceeeeeenn. : -
3.2.7 Protection against mechanical damage N/A
3.2.8 Cord guards N/A
Diameter of minor dimension D (mm); test mass (g) -
Radius of curvature of cord (mm)............cceeeeeenn. : -
3.29 Supply wiring space N/A
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3.3 Wiring terminals for connection of external conductors N/A

3.3.1 Wiring terminals N/A

3.3.2 Connection of non-detachable power supply cords N/A

3.33 Screw terminals N/A

3.34 Conductor sizes to be connected N/A
Rated current (A), cord/cable type, cross- sectlonal -
area (IMM32) ... :

3.35 Wiring terminal sizes N/A
Rated current (A), type and nominal thread -
diameter (Mm) ......ooovviviiiii :

3.3.6 Wiring terminals design N/A

3.3.7 Grouping of wiring terminals N/A

3.3.8 Stranded wire N/A

3.4 Disconnection from the mains supply N/A

3.4.1 General requirement N/A

3.4.2 Disconnect devices N/A

3.4.3 Permanently connected equipment N/A

3.4.4 Parts which remain energized N/A

3.45 Switches in flexible cords N/A

3.4.6 Number of poles - single-phase and d.c. equipment N/A

3.4.7 Number of poles - three-phase equipment N/A

3.4.8 Switches as disconnect devices N/A

3.4.9 Plugs as disconnect devices N/A

3.4.10 Interconnected equipment N/A

3.4.11 Multiple power sources N/A

35 Interconnection of equipment Pass

3.5.1 General requirements Pass

3.5.2 Types of interconnection CirCuits ..........cccccovcuveeens . |Interconnection circuits are Pass

SELV CIRCUITS.
3.5.3 ELV circuits as interconnection circuits N/A
354 Data ports for additional equipment Pass
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4 PHYSICAL REQUIREMENTS Pass
4.1 Stability Pass
Angle of 10° Based on construction, the test Pass
was deemed not necessary.
Testforce (N) ..o : N/A
4.2 Mechanical strength Pass
4.2.1 General The equipment is supplied by N/A
SELV and LPS adapter.
Rack-mounted equipment N/A
4.2.2 Steady force test, 10 N N/A
4.2.3 Steady force test, 30 N N/A
4.2.4 Steady force test, 250 N N/A
425 Impact test N/A
Fall test N/A
Swing test N/A
4.2.6 Drop test; height (MmM) ..., : N/A
4.2.7 Stress relief test N/A
4.2.8 Cathode ray tubes N/A
Picture tube separately certified ...............cceeeeenn. : N/A
429 High pressure lamps N/A
4.2.10 Wall or ceiling mounted equipment; force (N) ....... . |Mounting means withstands Pass
fo.ur. times unit weight or 50N
minimum.
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4.3 Design and construction Pass
43.1 Edges and corners All edges and corners are Pass
judged to be sufficiently well
rounded so as not to constitute
a hazard.
4.3.2 Handles and manual controls; force (N)................ : N/A
4.3.3 Adjustable controls N/A
4.3.4 Securing of parts N/A
435 Connection by plugs and sockets IEC 60083 or IEC 60320 type Pass
connectors not used for SELV
circuits.
4.3.6 Direct plug-in equipment N/A
LI ] (0 [V L= SRS : N/A
Compliance with the relevant mains plug standard: N/A
4.3.7 Heating elements in earthed equipment N/A
4.3.8 Batteries Pass
- Overcharging of a rechargeable battery For model DH-IPC- Pass
HDBW?2431RP-ZAS-S2:
the battery is protected by
R1,D1 and R2
For model DH-IPC-
HDBW3441RP-ZAS:
the battery is protected by
R45,D1 and R40
- Unintentional charging of a non-rechargeable N/A
battery
- Reverse charging of a rechargeable battery Pass
- Excessive discharging rate for any battery evaluate in UL 1642 Pass
4.3.9 Oil and grease N/A
4.3.10 Dust, powders, liquids and gases N/A
43.11 Containers for liquids or gases N/A
4.3.12 Flammable liquids.........cccceiiiiiiiiiieee e, : N/A
Quantity of liquid (1) ......eveeeeeeriiiiiieee e, : N/A
Flash point (°C).......uuiiiiiiiiiiiee e : N/A
4.3.13 Radiation Pass
43131 General N/A
4.3.13.2 lonizing radiation N/A
Measured radiation (PA/KQG) .....eeeveeeriiiiiiiiiieneaanns : -
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Measured high-voltage (KV) ....ccccccevviiiviiieeeeennnnns : -
Measured focus voltage (KV).....cccccevvvcviieeeeeennnnns : -
CRT MarkingsS.......ccoovveeeiniiiieiiiie e : -
4.3.13.3 Effect of ultraviolet (UV) radiation on materials N/A
Part, property, retention after test, flammability N/A
Classification .........ccovcieeiiie :
4.3.13.4 Human exposure to ultraviolet (UV) radiation ....... : N/A
4.3.13.5 Lasers (including laser diodes) and LEDs This product contains only Pass
visible indicator LEDs (Class
1) operating in the range of
400 - 700 nm wavelength. No
IEC60825-1 evaluation was
deemed necessary. Additional
review may be required at the
discretion of the accepting
NCB.
4.3.13.5.1 |Lasers (including laser diodes) Pass
LASEr ClaSS .....ccvvvviieiieeiieeee e . |(For indicator LEDs, see above -
statement.)
4.3.13.5.2 |Light emitting diodes (LEDSs) Pass
4.3.13.6 Other types ..o, : N/A
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4.4 Protection against hazardous moving parts N/A
44.1 General N/A
4.4.2 Protection in operator access areas...................... : N/A
Household and home/office document/media N/A
shredders
443 Protection in restricted access locations ............... : N/A
444 Protection in service access areas N/A
445 Protection against moving fan blades N/A
4451 General N/A
Not considered to cause pain or injury. a)............. : N/A
Is considered to cause pain, not injury. b)............. : N/A
Considered to cause iNjury. €) .....ccoeecvveeeerierereennne : N/A
4452 Protection for users N/A
Use of symbol or warning .........ccoeeeeeveveieieieieieeeenn, : N/A
4453 Protection for service persons N/A
Use of symbol or warning .........ccccceevvecvvveeeneeennnnns : N/A
45 Thermal requirements Pass
45.1 General Pass
45.2 Temperature tests (see appended table 4.5) Pass
Normal load condition per Annex L ........ccccccoueeeen. . |Operated in the most -
unfavorable way of operation
given in the operating
instructions until steady
conditions established.
45.3 Temperature limits for materials Pass
454 Touch temperature limits Pass
455 Resistance to abnormal heat..............ccccoceveeenns : N/A
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4.6 Openings in enclosures N/A
46.1 Top and side openings Unit supplied by SELV and N/A
LPS.

DImensions (IMM) .......oooiiiiieiiiiiee e : -
4.6.2 Bottoms of fire enclosures N/A

Construction of the bottom, dimensions (mm)....... : -
46.3 Doors or covers in fire enclosures N/A
46.4 Openings in transportable equipment N/A
4.6.4.1 Constructional design measures N/A

DIimensions (IMM) .....ccoooiiiiiiiee e : -
4.6.4.2 Evaluation measures for larger openings N/A
4.6.4.3 Use of metallized parts N/A
4.6.5 Adhesives for constructional purposes N/A

Conditioning temperature (°C), time (weeks) ........ : -
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4.7 Resistance to fire Pass
4.7.1 Reducing the risk of ignition and spread of flame Pass
Method 1, selection and application of components Pass
wiring and materials
Method 2, application of all of simulated fault N/A
condition tests
4.7.2 Conditions for a fire enclosure No fire enclosure is needed. Pass
47.2.1 Parts requiring a fire enclosure N/A
4.7.2.2 Parts not requiring a fire enclosure Circuit supplied by a limited Pass
power source complying with
2.5 and with components
mounted on materials of Class
V-1 or better.
4.7.3 Materials Pass
4.7.3.1 General Unit is supplied by LPS. Pass
4.7.3.2 Materials for fire enclosures N/A
4.7.3.3 Materials for components and other parts outside |Decorative parts and parts Pass
fire enclosures outside of the fire enclosure
are made of minimum HB
material.
4734 Materials for components and other parts inside fire |PWBs are rated min. V- Pass
enclosures 1.Internal wiring is UL
Recognized, marked VW-1 or
FT-1 and strapped by
individual cable ties (where
needed).
4.7.3.5 Materials for air filter assemblies N/A
4.7.3.6 Materials used in high-voltage components N/A
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5 ELECTRICAL REQUIREMENTS AND SIMULATED ABNORMAL CONDITIONS Pass
5.1 Touch current and protective conductor current N/A
5.1.1 General Supplied by the SELV and N/A
LPS adapter.
51.2 Configuration of equipment under test (EUT) N/A
5.1.2.1 Single connection to an a.c. mains supply N/A
5.1.2.2 Redundant multiple connections to an a.c. mains N/A
supply
5.1.2.3 Simultaneous multiple connections to an a.c. mains N/A
supply
5.1.3 Test circuit N/A
514 Application of measuring instrument N/A
5.15 Test procedure N/A
5.1.6 Test measurements N/A
Supply voltage (V) ..oooeeeeeiiie e, : -
Measured touch current (MA).......ccoeeeeeiiieieieeeeeenn, : -
Max. allowed touch current (MA).........coccvvvverinnenn. : -
Measured protective conductor current (mA)........ : -
Max. allowed protective conductor current (mA)... : -
5.1.7 Equipment with touch current exceeding 3,5 mA N/A
51.7.1 LCT=T 1] - | T : N/A
5.1.7.2 Simultaneous multiple connections to the supply N/A
5.1.8 Touch currents to telecommunication networks and N/A
cable distribution systems and from
telecommunication networks
5.1.8.1 Limitation of the touch current to a N/A
telecommunication network or to a cable
distribution system
Supply voltage (V) ..occveeeeeieeiiiiiieeee e : -
Measured touch current (MA)........ccooocviieeeeeennnnns : -
Max. allowed touch current (MA).......cccoccvvveernnnenn. : -
5.1.8.2 Summation of touch currents from N/A
telecommunication networks
a) EUT with earthed telecommunication ports ...... : N/A
b) EUT whose telecommunication ports have no N/A
reference to protective earth
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5.2 Electric strength N/A
5.2.1 General N/A
5.2.2 Test procedure N/A
5.3 Abnormal operating and fault conditions Pass
5.3.1 Protec_tion against overload and abnormal N/A
operation
5.3.2 Motors N/A
5.3.3 Transformers N/A
534 Functional insulation............ccccceiieiiiiiciiiiene e, . |Functional insulation complies Pass
with the requirements (a), (b),
or (c).
5.3.5 Electromechanical components N/A
5.3.6 Audio amplifiers iN ITE.........cooceiiiieiiii e : N/A
5.3.7 Simulation of faults N/A
5.3.8 Unattended equipment N/A
5.3.9 Compliance criteria for abnormal operating and N/A
fault conditions
5.3.9.1 During the tests N/A
5.3.9.2 After the tests N/A
CONNECTION TO TELECOMMUNICATION NETWORKS N/A
6.1 Protection of telecommunication network service persons, and users of other N/A
equipment connected to the network, from hazards in the equipment
6.1.1 Protection from hazardous voltages N/A
6.1.2 Separation of the telecommunication network from earth N/A
6.1.2.1 Requirements N/A
Supply voltage (V) .ooceeeeeiiieeeiiee e : -
Current in the test circuit (MA)......ccoocveviieeeee : -
6.1.2.2 EXCIUSIONS...coiiiiiiiiiiiieice e : N/A
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6.2 Protection of equipment users from overvoltages on telecommunication N/A
networks
6.2.1 Separation requirements N/A
6.2.2 Electric strength test procedure N/A
6.2.2.1 Impulse test N/A
6.2.2.2 Steady-state test N/A
6.2.2.3 Compliance criteria N/A
6.3 Protection of the telecommunication wiring system from overheating N/A
Max. output current (A) .......cooveeeeriireeenieeee s : -
Current limiting method ..............ooo oo, : -
7 CONNECTION TO CABLE DISTRIBUTION SYSTEMS N/A
7.1 General N/A
7.2 Protection of cable distribution system service N/A
persons, and users of other equipment connected
to the system, from hazardous voltages in the
equipment
7.3 Protection of equipment users from overvoltages No cable distribution systems. N/A
on the cable distribution system
7.4 Insulation between primary circuits and cable N/A
distribution systems
7.4.1 General N/A
7.4.2 Voltage surge test N/A
7.4.3 Impulse test N/A
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A ANNEX A, TESTS FOR RESISTANCE TO HEAT AND FIRE N/A
Al Flammability test for fire enclosures of movable equipment having a total mass N/A
exceeding 18 kg, and of stationary equipment (see 4.7.3.2)
All SAMPIES ... : -
Wall thickness (IMm) ... : -
Al.2 Conditioning of samples; temperature (°C) ........... : N/A
A.1.3 Mounting of samples ..., : N/A
Al.4 Test flame (see IEC 60695-11-3) N/A
Flame A, B, COrD ....ccoovvvviiieieeeeeeeeeee e, : N/A
A.1l5 Test procedure N/A
A.1.6 Compliance criteria N/A
Sample 1 burning time (S) .....coocvvveviiieeiieee e : -
Sample 2 burning time (S) .....coocvvevniiieeieee e : -
Sample 3 burning time (S) ..., : -
A.2 Flammaubility test for fire enclosures of movable equipment having a total mass not N/A
exceeding 18 kg, and for material and components located inside fire enclosures
(see 4.7.3.2 and 4.7.3.4)
A2.1 Samples, material.........ccccccoviiiiiiiii e : -
Wall thickness (MM) .........evvviviiieiiieiiiiiiieieinenenin, : -
A.2.2 Conditioning of samples; temperature (°C) ........... : N/A
A.2.3 Mounting of Samples .........cccocveeieiiieien, : N/A
A2.4 Test flame (see IEC 60695-11-4) N/A
Flame A, B Or C ... : -
A.2.5 Test procedure N/A
A.2.6 Compliance criteria N/A
Sample 1 burning time (S) .....coocvveeiniieeiiieee e : -
Sample 2 burning time (S) ..., : -
Sample 3 burning time (S) ..o : -
A2.7 Alternative test acc. to IEC 60695-11-5, cl. 5 and 9 N/A
Sample 1 burning time (S) .....coocvveveviiieeiiieee e : -
Sample 2 burning time (S) ......occviiieeieiien : -
Sample 3 burning time (S) ..o : -
A.3 Hot flaming oil test (see 4.6.2) N/A
A3.1 Mounting of samples N/A
A.3.2 Test procedure N/A
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A.3.3 ‘Compliance criterion | ‘ N/A

B ANNEX B, MOTOR TESTS UNDER ABNORMAL CONDITIONS (see 4.7.2.2 and N/A
5.3.2)

B.1 General requirements No motors. N/A
POSItION ...t : -
ManUFACTUIEY ... : -
YR e : -
Rated Values...........uuveviieiiiiiieiee e : -

B.2 Test conditions N/A

B.3 Maximum temperatures N/A

B.4 Running overload test N/A

B.5 Locked-rotor overload test N/A

Test duration (days)........cceevveeeeiiiiieeeniiieee e : -

Electric strength test: test voltage (V)..........ceeennn. : -

B.6 Running overload test for d.c. motors in secondary N/A
circuits
B.6.1 General N/A
B.6.2 Test procedure N/A
B.6.3 Alternative test procedure N/A
B.6.4 Electric strength test; test voltage (V).....cccccevvuveeen. : N/A
B.7 Locked-rotor overload test for d.c. motors in N/A
secondary circuits
B.7.1 General N/A
B.7.2 Test procedure N/A
B.7.3 Alternative test procedure N/A
B.7.4 Electric strength test; test voltage (V).....cccccevvuveen. : N/A
B.8 Test for motors with capacitors N/A
B.9 Test for three-phase motors N/A
B.10 Test for series motors N/A

Operating voltage (V) ..coooevveeeiniieee e : -
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C ANNEX C, TRANSFORMERS (see 1.5.4 and 5.3.3) N/A
POSITION ... s : -
ManUfaCtUIer ........c..vviiiiieeii e : -
TP et : -
Rated Values.........ocvviiiiiiiiie e : -
Method of protection..........cccccvveeeeeeei i, : -
C1 Overload test N/A
C.2 Insulation N/A
Protection from displacement of windings............. : N/A
D ANNEX D, MEASURING INSTRUMENTS FOR TOUCH-CURRENT TESTS (see N/A
5.1.4)
D.1 Measuring instrument N/A
D.2 Alternative measuring instrument N/A
E ‘ANNEX E, TEMPERATURE RISE OF A WINDING (see 1.4.13) N/A
F ANNEX F, MEASUREMENT OF CLEARANCES AND CREEPAGE DISTANCES N/A

(see 2.10 and Annex G)

TRF No. IEC60950_1F

This report issued under the responsibility of UL




Issue Date: 2019-09-26 Page 37 of 56 Report Reference # E234884-A416-1T-5
IEC 60950-1
Clause Requirement + Test Result - Remark Verdict
G ANNEX G, ALTERNATIVE METHOD FOR DETERMINING MINIMUM N/A
CLEARANCES
G.1 Clearances N/A
G.11 General N/A
G.1.2 Summary of the procedure for determining N/A
minimum clearances
G.2 Determination of mains transient voltage (V) N/A
G.21 AC MaAINS SUPPIY...vveeeiiiiiiiiiiieee e : N/A
G.2.2 Earthed d.c. mains supplies ........cccccveviiieiennnnen, : N/A
G.2.3 Unearthed d.c. mains supplieS.........cccceeeeveeeieieennn, : N/A
G.24 Battery operation .........cccooeeeeiiiiieii e : N/A
G.3 Determination of telecommunication network N/A
transient voltage (V) ...
G4 Determination of required withstand voltage (V) N/A
G.4.1 Mains transients and internal repetitive peaks...... : N/A
G.4.2 Transients from telecommunication networks....... : N/A
G.4.3 Combination of transients N/A
G.4.4 Transients from cable distribution systems N/A
G.5 Measurement of transient voltages (V) N/A
a) Transients from a mains supply N/A
For an a.c. mains supply N/A
For a d.c. mains supply N/A
b) Transients from a telecommunication network N/A
G.6 Determination of minimum clearances...........: N/A
H ‘ANNEX H, IONIZING RADIATION (see 4.3.13) N/A
J ANNEX J, TABLE OF ELECTROCHEMICAL POTENTIALS (see 2.6.5.6) N/A

Metal(S) USEd.......ccuviiiiieieeiiiiee e
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K ANNEX K, THERMAL CONTROLS (see 1.5.3 and 5.3.8) N/A
K.1 Making and breaking capacity N/A
K.2 Thermostat reliability; operating voltage (V).......... : N/A
K.3 Thermostat endurance test; operating voltage (V) : N/A
K.4 Temperature limiter endurance; operating voltage N/A
(V) et :
K.5 Thermal cut-out reliability N/A
K.6 Stability of operation N/A
L ANNEX L, NORMAL LOAD CONDITIONS FOR SOME TYPES OF ELECTRICAL Pass
BUSINESS EQUIPMENT (see 1.2.2.1 and 4.5.2)
L.1 Typewriters N/A
L.2 Adding machines and cash registers N/A
L.3 Erasers N/A
L.4 Pencil sharpeners N/A
L.5 Duplicators and copy machines N/A
L.6 Motor-operated files N/A
L.7 Other business equipment Pass
M ANNEX M, CRITERIA FOR TELEPHONE RINGING SIGNALS (see 2.3.1) N/A
M.1 Introduction N/A
M.2 Method A N/A
M.3 Method B N/A
M.3.1 Ringing signal N/A
M.3.1.1 Frequency (Hz) .o, : -
M.3.1.2 VOIAGE (V)i : -
M.3.1.3 Cadence; time (s), voltage (V)....ccccovveeeiiiiineennne : -
M.3.1.4 Single fault current (MA) ..o, : -
M.3.2 Tripping device and monitoring voltage................. : N/A
M.3.2.1 Conditions for use of a tripping device or a N/A
monitoring voltage
M.3.2.2 Tripping device N/A
M.3.2.3 Monitoring voltage (V) ....ooooiiiieiiiiiiiiiiiieeeeeeees : N/A
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N ANNEX N, IMPULSE TEST GENERATORS (see 1.5.7.2,1.5.7.3, 2.10.3.9, 6.2.2.1, N/A
7.3.2, 7.4.3 and Clause G.5)

N.1 ITU-T impulse test generators N/A

N.2 IEC 60065 impulse test generator N/A

P ANNEX P, NORMATIVE REFERENCES Pass

Q ANNEX Q, Voltage dependent resistors (VDRSs) (see 1.5.9.1) N/A
- Preferred climatic categories..........c.ccccccvvvevenenen. : N/A
- Maximum continuous voltage............ccccovcvveeeenne : N/A
- Combination Pulse current..........cccccceveeeeeiiinnnen. : N/A
Body of the VDR Test according to IEC60695-11-5 N/A
Body of the VDR. Flammability class of material ( N/A
MIN V=1) o :

R ANNEX R, EXAMPLES OF REQUIREMENTS FOR QUALITY CONTROL N/A
PROGRAMMES

R.1 Minimum separation distances for unpopulated N/A
coated printed boards (see 2.10.6.2)

R.2 Reduced clearances (see 2.10.3) N/A

S ANNEX S, PROCEDURE FOR IMPULSE TESTING (see 6.2.2.3) N/A

S.1 Test equipment N/A

S.2 Test procedure N/A

S.3 Examples of waveforms during impulse testing N/A

T ANNEX T, GUIDANCE ON PROTECTION AGAINST INGRESS OF WATER (see N/A
1.1.2)

] ANNEX U, INSULATED WINDING WIRES FOR USE WITHOUT INTERLEAVED N/A
INSULATION (see 2.10.5.4)

\ ANNEX V, AC POWER DISTRIBUTION SYSTEMS (see 1.6.1) Pass

V.1 Introduction Pass

V.2 TN power distribution systems Pass
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w ANNEX W, SUMMATION OF TOUCH CURRENTS N/A
w.1 Touch current from electronic circuits N/A
W.1.1 Floating circuits N/A
W.1.2 Earthed circuits N/A
W.2 Interconnection of several equipments N/A
w.2.1 Isolation N/A
W.2.2 Common return, isolated from earth N/A
W.2.3 Common return, connected to protective earth N/A
X ANNEX X, MAXIMUM HEATING EFFECT IN TRANSFORMER TESTS (see N/A
clause C.1)
X.1 Determination of maximum input current N/A
X.2 Overload test procedure N/A
Y ANNEX Y, ULTRAVIOLET LIGHT CONDITIONING TEST (see 4.3.13.3) N/A
Y.l TeSt aPPAratUS........uvveverrrerriereieieiereineererernrerennn. : N/A
Y.2 Mounting of test samples..........cccooeeeeiiiiiiiiiiee e, : N/A
Y.3 Carbon-arc light-exposure apparatus.................... : N/A
Y.4 Xenon-arc light-exposure apparatus ..................... : N/A
1z | ANNEX Z, OVERVOLTAGE CATEGORIES (see 2.10.3.2 and Clause G.2) | Pass
AA | ANNEX AA, MANDREL TEST (see 2.10.5.8) | NA
BB | ANNEX BB, CHANGES IN THE SECOND EDITION | Pass
CcC ANNEX CC, EVALUATION OF INTEGRATED CIRCUIT (IC) CURRENT N/A
LIMITERS

CC1 General N/A
CC.2 Test program 1 ... : N/A
CC.3 TEeSt Program 2 .......eeveveeiiiiiiiiieeee e : N/A
CC4 TeSt Program 3 .......eeeiieeiiiiiiieee e : N/A
CC5 COMPlIANCE....eeeiiiiiiiiiieeee e : N/A
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DD ANNEX DD, REQUIREMENTS FOR THE MOUNTING MEANS OF RACK- N/A
MOUNTED EQUIPMENT

DD.1 General N/A

DD.2 Mechanical strength test, variable N ..................... : N/A

DD.3 Mechanical strength test, 250 N, including end N/A
SEOPS 1ttt :

DD.4 CoMPlIANCE....eeeiee e : N/A

EE ANNEX EE, HOUSEHOLD AND HOME/OFFICE DOCUMENT/MEDIA N/A
SHREDDERS

EE.1 General N/A

EE.2 Markings and instructions N/A
Use of markings or symbols ............cccoeeeeiiiiiinnnn, : N/A
Information of user instructions, maintenance N/A
and/or servicing iNStrUCtionS ...........coccvveeviieeeennne :

EE.3 Inadvertent reactivation test ............coccccvveeeeeennnnns : N/A

EE.4 Disconnection of power to hazardous moving parts N/A
Use of markings or symbols ............ccceeeeeeiiieennnn, : N/A

EE.5 Protection against hazardous moving parts .......... : N/A
Test with test finger (Figure 2A) N/A
Test with wedge probe (Figure EE1 and EE2)...... : N/A
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1.5.1 | TABLE: list of critical components |  Pass
object/part or manufacturer/ type/model technical data standard (Edition | mark(s) of
Description trademark or year) conformityl)
1. Metal -- - Metal -- -, -
Enclosure
2. Plastic Interchangeable |Interchangeable |Min HB UL94, UL 746 UL, --
Enclosure
3a. Power Interchangeable | Interchangeable | Output: min IEC/EN 60950-1 |--, Approved by
adaptor 12VDC, 1A, certification
(optional) POE(36- body.
57VDC),0.35A ;
Min 60 degree C,
LPS output.
4. Internal wiring, | Interchangeable |Interchangeable |FEP, PTFE, UL758 UL, --
secondary PVC, TFE,
neoprene,
polyimide or
marked VW-1;
minimum 60V,
80 degree C
5. Interchangeable | Interchangeable | Minimum 80 UL 758 uL, --
Interconnecting degree C, 60V,
Cable (Optional) maximum 3.05m
long, jacketed,
marked "VW-1"
or "FT-1".
6.Connectors Interchangeable |Interchangeable | Copper alloy UL94, UL746C | UL, --
and Receptacles pins housed in
(secondary bodies of plastic
ELV/SELV rated V-2
circuits) minimum
6a. Connectors |Interchangeable |Interchangeable |Metal/Plastic uUL498, UL1977 |UL, --
and Receptacles
(secondary
ELV/SELV
circuits)
(Alternate)
7. RTC battery | SEIKO ML414H Max Charging uL1642 UL MH15628, --
INSTRUMENTS current: 300mA,
INC MICRO Max Charging
ENERGY DIV Voltage: 3.4Vdc
8. Label - - Pressure - - -
sensitive label
secured by
adhesive
9. Printed wiring | Interchangeable |Interchangeable |Minimum V-1, UL796 UL, --
board minimum 130°C
10. Flexible Interchangeable |Interchangeable |V-1 or better, UL 796F UL, --
PWB minimum 105
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| | | degree C | |

Supplementary information:
l) Provided evidence ensures the agreed level of compliance. See OD-CB2039.
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15.1 | TABLE: Opto Electronic Devices |  NIA

Manufacturer

Type

Separately tested

Bridging insulation

External creepage
distance

Internal creepage
distance

Distance through
insulation

Tested under the
following conditions

Input

Output

supplementary information:

Additional devices may be described in Enclosure - Miscellaneous
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1.6.2 | TABLE: Electrical data (in normal conditions) | Pass
U (V) I (A) | rated (A) P (W) Fuse # | fuse (A) condition/status

For model: |-- - - - - -

DH-IPC-

HDBW5241

RP-S

12Vdc 0.283 1 3.396 -- -- Maximum normal load

36Vdc 0.109 0.35 3.924 -- -- Maximum normal load

57Vdc 0.070 0.35 3.990 -- -- Maximum normal load

For model: |-- -- -- -- -- --

DH-IPC-

HDBW5442

RP-ASE

12Vdc 0.352 1 4.224 -- -- Maximum normal load

36Vvdc 0.137 0.35 4.932 - - Maximum normal load

57Vdc 0.087 0.35 4.959 -- -- Maximum normal load

For model: |-- -- -- -- -- --

DH-IPC-

HDBW5241

RP-ASE

12Vdc 0.317 1 3.804 -- -- Maximum normal load

36Vvdc 0.121 0.35 4.356 -- -- Maximum normal load

57Vvdc 0.077 0.35 4.389 -- -- Maximum normal load

For test - -- -- -- -- --

reocrd 2

For model: |-- -- -- -- -- --

DH-IPC-

HDBW3441

RP-ZAS

12Vdc 0.367 1 4.40 -- -- Maximum normal load

36Vvdc 0.142 0.35 5.11 -- -- Maximum normal load

57Vvdc 0.090 0.35 5.13 -- -- Maximum normal load

For model: |-- -- -- -- -- --

DH-IPC-

HDBW?2431

RP-ZAS-S2

12Vdc 0.312 1 3.74 -- -- Maximum normal load

36Vdc 0.120 0.35 4.32 -- -- Maximum normal load

57Vvdc 0.076 0.35 4.33 -- -- Maximum normal load

supplementary information:

Maximum normal load : Unit normal operated, all IR light are on

2.115¢) N/A

1)

TABLE: max. V, A, VA test

Voltage (rated) (V) | Current (rated) (A) | Voltage (max.) (V) | Current (max.) (A) VA (max.) (VA)

TRF No. IEC60950_1F This report issued under the responsibility of UL




Issue Date: 2019-09-26 Page 46 of 56 Report Reference # E234884-A416-1T-5

IEC 60950-1

Clause Requirement + Test Result - Remark Verdict
supplementary information;

2.1.1.5c) |TABLE: stored energy N/A

2)

Capacitance (UF) Voltage U (V) Energy E (J)

supplementary information:

2.2 | TABLE: evaluation of voltage limiting components in SELV circuits | N/A

Component (measured between) max. voltage (V) Voltage limiting components

(normal operation)
V peak V d.c.

Fault test performed on voltage limiting components | Voltage measured (V) in SELV circuits (V peak or V

d.c.)
supplementary information:
25 | TABLE: Limited power sources | Pass
Circuit output tested: See below
Note: Measured Uoc (V) with all load circuits See below
disconnected:
Components Test condition Uoc (V) Isc (A) VA
(Single fault)
Meas. |  Limit Meas. |  Limit
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For model: DH-
IPC-
HDBW5241RP-
S

J4(RJ45 and DC
in port, Pin 5, 6:
GND, Pin 7,8:
DC in)

Pin1, 2,3, 4,09,
10, 11,12 to
GND

1#

100

For model: DH-
IPC-
HDBW5442RP-
ASE

J16(RJ45 and
DC in port, Pin 5,
6: GND, Pin 7,8:
DC in)

Pin1,2, 34,9,
10, 11,12 to
GND

1#

100

J4(Alarm in/out,
audio in/out, Pin
2,5, 6,8:GND,
Pin 4, 10, 11, 12,
13, 14: NC)

Pin 3 to GND

1#

o

o

o

100

Pin1,7,9to
GND

1#

100

For model: DH-
IPC-
HDBW5241RP-
ASE

J4(RJ45 and DC
in port, Pin 5, 6:
GND, Pin 7,8:
DC in)

Pin1,2, 34,9,
10, 11,12 to
GND

1#

100

J6(Alarm in/out,
audio in/out, Pin
2,5, 6, 8: GND,
Pin 4, 10, 11, 12,
13, 14: NC)

Pin 3 to GND

1#

100

Pin1,7,9to
GND
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For test record 2

For model: DH- | -- -- -- - - .
IPC-
HDBW3441RP-
ZAS

J2(DC IN & -- - - - - _
RJ45 port, Pin 5,
6: GND)

Pinl,234,7, |1# 0 0 8 0 100
8,9, 10,11, 12
to GND

J4(Alarm in & -- - - - - -
out and audio in
& out port, Pin 2,
5,6, 8,10, 14
:GND)

Pin 3, 4, 12 to 1# 3.0 0 8 0 100
GND

Pin1,7,9, 11, 1# 0 0 8 0 100
13 to GND

For model: DH- |-- -- -- - - .
IPC-
HDBW?2431RP-
ZAS-S2

J1(DCIN & -- -- -- - - -
RJ45 port, Pin 5,
6: GND)

Pinl,234,7, [1# 0 0 8 0 100
8,9, 10,11, 12
to GND

J10(Alarmin & |- - - - - -
out and audio in
& out port, Pin 2,
5,6, 8,10, 14
:GND)

Pin 3, 4, 12 to 1# 3.0 0 8 0 100
GND

Pin1,7,9, 11, 1# 0 0 8 0 100
13 to GND

supplementary information:

N/A

2.10.2 | TABLE: working voltage measurement |  NA

Location RMS voltage (V) Peak voltage (V) Comments

supplementary information:
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2.10.3 and |TABLE: Clearance and creepage distance measurements N/A
2.104
Clearance (cl) and creepage |[U peak (V)| Ur.m.s. Required cl (mm) Required cr (mm)
distance (cr) at/of/between: (V) cl (mm) cr (mm)
Functional:
Clearance (cl) and creepage |[U peak (V)| Ur.m.s. Required cl (mm) Required cr (mm)
distance (cr) at/of/between: (V) cl (mm) cr (mm)
Basic/supplementary:
Clearance (cl) and creepage | U peak (V)| Ur.m.s. Required cl (mm) Required cr (mm)
distance (cr) at/of/between: (V) cl (mm) cr (mm)
Reinforced:
Clearance (cl) and creepage |[U peak (V)| Ur.m.s. Required cl (mm) Required cr (mm)
distance (cr) at/of/between: (V) cl (mm) cr (mm)
supplementary information:
2.10.5 | TABLE: Distance through insulation measurements N/A
Distance through insulation (DTI) at/of: | Upeak (V) | Urms (V) Test Required DTI | DTI (mm)
voltage (V) (mm)
supplementary information:
4.3.8 | TABLE: Batteries Pass
The tests of 4.3.8 are applicable only when appropriate battery
data is not available.
Is it possible to install the battery in a reverse polarity position?
Non-rechargeable batteries | Rechargeable batteries
Discharging Un- Charging Discharging Reversed
intentional charging
charging
Meas. Manuf. Meas. Manuf. Meas. Manuf. | Meas. | Manuf
current Specs. current specs. | current | specs. | curre .
nt |specs
Test results: Verdict
- Chemical leaks N/A N/A
- Explosion of the battery N/A N/A
- Emission of flame or expulsion of molten metal N/A N/A
- Electric strength tests of equipment after completion of tests | N/A N/A

supplementary information:
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4.3.8 | TABLE: Batteries N/A

Battery category (lithium, NiMh, NiCad, lithium ion, etc.)

Manufacturer

Type / model

Voltage

Capacity (mAh)

Tested and Certified by (incl. Ref. No.)

Circuit protection diagram (Refer to indicated supplement of
Enclosure - Miscellaneous)

MARKINGS AND INSTRUCTIONS (1.7.12, 1.7.15)

Location of replaceable battery

Language(s)

Close to the battery

In the servicing instructions

In the operating instructions

In the operating instructions

supplementary information:

Additional devices may be described in Enclosure - Miscellaneous

45 TABLE: Thermal requirements Pass

Supply voltage (V) : -- -- -- -- -

Ambient Tmin (°C) : -- -- -- - -

Ambient Tmax (°C) : - - -- -- -
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Maximum measured temperature T of part/at: TCC) [TCEC)|TECC)[TEC)|T(CC)| Allowed
#1 #2 #3 #4 #5 | Tmax (°C)

For model: DH-IPC-HDBW5241RP-S 12Vvdc |12Vvdc |-- -- -- --

Shift

to

Amb
PCB near Ul 36.6 72.9 -- -- -- 130
PCB near U2 342 705 |-- -- -- 130
BT1 body 380 |743 |-- -- -- 100
PCB near HD3&HD4 34.6 70.9 -- -- -- 130
PCB near D12 36.8 73.1 -- -- -- 130
PCB near T2 356 |719 |-- -- -- 130
Sensor board 52.8 89.1 -- -- -- 130
LED board 69.5 |105.8 |-- -- -- 130
Plastic case near LED 38.6 74.9 -- -- -- 95
Metal case near LED 30.2 66.5 -- -- -- 70
Ambient 23.7 |60.0 |-- -- -- --
For model: DH-IPC-HDBW5241RP-S 36Vdc | 36Vdc |-- 57Vvdc |57Vdc |--

Shift Shift

to to

Amb Amb
PCB near Ul 385 |75.7 |-- 39.0 |75.8 |130
PCB near U2 36.0 |73.2 |-- 365 |73.3 |130
BT1 body 39.8 |77.0 |-- 40.3 |77.1 |[100
PCB near HD3&HD4 446 |81.8 |-- 43,0 |79.8 [130
PCB near D12 39.0 |76.2 |-- 39.3 |76.1 |130
PCB near T2 455 1827 |-- 46.9 |83.7 [130
Sensor board 544 191.6 -- 54.7 91.5 130
LED board 705 |107.7 |-- 70.9 |107.7 |130
Plastic case near LED 39.8 77.0 -- 39.1 75.9 95
Metal case near LED 31.7 68.9 -- 32.1 68.9 70
Ambient 228 |60.0 |-- 23.2 |60.0 |--
For model: DH-IPC-HDBW5442RP-ASE 12vdc |12Vvdc |-- -- -- --

Shift

to

Amb
PCB near Ul 413 |77.7 |- -- -- 130
PCB near U14 38.3 |74.7 |-- -- -- 130
BT2 body 432 |79.6 |-- -- -- 100
PCB near HD5&HD6 38,0 |744 |-- -- -- 130
PCB near D6 409 |77.3 |-- -- -- 130
PCB near T3 396 |76.0 |-- -- -- 130
Sensor board 53.7 90.1 -- -- -- 130
LED board 72.8 |109.2 |-- -- -- 130
Plastic case near LED 336 |70.0 |-- -- -- 95
Metal case near LED 320 |68.4 |-- -- -- 70
Ambient 236 |60.0 |-- -- -- --
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For model: DH-IPC-HDBW5442RP-ASE 36Vdc | 36Vdc |-- 57Vvdc |57Vdc |--

Shift Shift

to to

Amb Amb
PCB near Ul 440 |81.2 |-- 443 |81.1 130
PCB near U14 411 |78.3 |-- 41.4 |78.2 130
BT2 body 46.1 |83.3 |[-- 46.4 183.2 |[100
PCB near HD5&HD6 477 1849 |-- 458 182.6 [130
PCB near D6 434 180.6 |-- 435 180.3 [130
PCB near T3 514 |88.6 |-- 519 [88.7 |130
Sensor board 56.2 93.4 -- 56.5 93.3 130
LED board 745 |111.7 |-- 74.8 111.6 [130
Plastic case near LED 32.6 69.8 -- 33.8 70.6 95
Metal case near LED 32.0 69.2 -- 32.3 69.1 70
Ambient 228 |60.0 |-- 23.2 |60.0 |--
For model: DH-IPC-HDBW5241RP-ASE 12Vvdc |12Vvdc |-- -- -- --

Shift

to

Amb
PCB near Ul 389 |752 |-- -- -- 130
PCB near U2 379 |742 |-- -- -- 130
PCB near D12 402 |76.5 |-- -- -- 100
PCB near HD3&HD4 37.2 |735 |-- -- -- 130
BT1 body 40.1 |76.4 |-- -- -- 130
PCB near T2 38.7 |75.0 |-- -- -- 130
Sensor board 54,5 90.8 -- -- -- 130
LED board 73.2 |109.5 |-- -- -- 130
Plastic case near LED 39.0 75.3 -- -- -- 95
Metal case near LED 32.3 68.6 -- -- -- 70
Ambient 23.7 |60.0 |-- -- -- --
For model: DH-IPC-HDBW5241RP-ASE 36Vdc | 36Vdc |-- 57Vvdc |57Vdc |--

Shift Shift

to to

Amb Amb
PCB near Ul 406 |77.8 |-- 410 |77.8 |[130
PCB near U2 398 |77.0 |-- 40.2 |77.0 |[130
PCB near D12 419 |79.1 |-- 42.0 |78.8 |[100
PCB near HD3&HD4 472 1844 |-- 451 |81.9 [130
BT1 body 418 |79.0 |[-- 422 |79.0 [130
PCB near T2 492 186.4 |-- 50.4 |87.2 |130
Sensor board 56.0 93.2 -- 56.2 93.0 130
LED board 74.0 111.2 |-- 74.2 111.0 |130
Plastic case near LED 39.8 [77.0 |-- 40.2 77.0 |95
Metal case near LED 323 |[695 |-- 326 (694 |70
Ambient 228 |60.0 |-- 23.2 |60.0 |--
For test record 2 -- -- -- -- -- --
For model: DH-IPC-HDBW3441RP-ZAS 12vdc |[12Vdc |-- -- -- --
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Shift

to

Amb
PWB near sensor 54.9 89.1 -- -- -- 130
PWB near Ul 445 |78.7 |-- -- -- 130
PWB near T2 46.3 |80.5 |[-- -- -- 130
RTC body 445 |78.7 |-- -- -- 100
PWB near LED 727 |106.9 |-- -- -- 130
Plastic enclosure outside near LED 38.7 72.9 -- -- -- 95
Metal enclosure outside near T2 34.9 69.1 -- -- -- 90
Ambient 25.8 |60 -- -- -- --
For model: DH-IPC-HDBW3441RP-ZAS 36Vdc | 36Vdc |-- 57Vvdc |57Vdc |--

Shift Shift

to to

Amb Amb
PWB near sensor 58.4 92.9 -- 58.4 92.8 130
PWB near Ul 479 1824 |-- 47.8 182.2 |[130
PWB near T2 53.7 |88.2 |-- 541 88,5 |130
RTC body 476 |82.1 |-- 47.4 181.8 |[100
PWB near LED 741 |108.6 |-- 73.8 108.2 [130
Plastic enclosure outside near LED 39.3 73.8 -- 38.6 73 95
Metal enclosure outside near T2 36.4 |70.9 -- 35.9 70.3 90
Ambient 255 |60 -- 25,6 |60 --
For model: DH-IPC-HDBW2431RP-ZAS-S2 12vdc |12Vvdc |-- -- --

Shift

to

Amb
PWB near sensor 52.9 87 -- -- -- 130
PWB near Ul 37.7 |71.8 |-- -- -- 130
PWB near T2 39.3 |734 |-- -- -- 130
PWB near LED 725 |106.6 |-- -- -- 130
Plastic enclosure outside near LED 36.2 70.3 -- -- -- 95
Metal enclosure outside near T2 32.4 |66.5 -- -- -- 90
Ambient 259 |60 -- -- -- --
For model: DH-IPC-HDBW2431RP-ZAS-S2 36Vdc | 36Vdc |57Vdc |57Vdc |-- --

Shift Shift

to to

Amb Amb
PWB near sensor 55.2 89.5 -- 54.9 89.3 130
PWB near Ul 398 |741 |-- 395 |73.9 |130
PWB near T2 489 |83.2 |-- 495 1839 [130
PWB near LED 73.7 108 -- 73.1 107.5 [130
Plastic enclosoure outside near LED 36.7 71 -- 36.4 70.8 95
Metal enclosure outside near T2 33.6 67.9 -- 33.2 67.6 90
Ambient 25.7 |60 -- 25,6 |60 --
Temperature T of winding: ‘ t1 (°C) ‘ Rl [ t2(°C) ‘ R2 T(C) | Allowed Insulation

(ohm) (ohm) Tmax (°C) class
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supplementary information:

The temperatures were measured under worst case normal mode defined in 1.2.2.1 and as described in
1.6.2 at voltages as described in 1.4.5. Tma=60 degree C All temperatures above for T(degree C) have been
retrieved by measurement and have been calculated/adjusted to Tma as follows: T + (Tma — Tamb), where
T is the maximum temperature measured during test, Tamb is the ambient temperature during test and Tma
is the maximum ambient temperature by the manufacturer’s specification. Accessible part temperature limit
is according to Table 4C, and others are according to maximum operation temperature of certificated
component.

455 TABLE: Ball pressure test of thermoplastic parts N/A
allowed impression diameter (mm) : less than or equal to
2.0
part test temperature impression
(°C) diameter (mm)

supplementary information:

4.7 | TABLE: Resistance to fire Pass
Part Manufacturer of Type of material Thickness | Flammability | Evidence
material (mm) class

supplementary information:

See table 1.5.1

51 |TABLE: touch current measurement | N/A

Measured between Measured (mA) Limit (mA) Comments/conditions

supplementary information:
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5.2 | TABLE: Electric strength tests, impulse tests and voltage surge tests N/A
Test voltage applied between: Voltage shape | Test voltage | Breakdow
(AC, DC, V) n Yes/ No
impulse, surge)
Functional:
Test voltage applied between: Voltage shape | Test voltage | Breakdow
(AC, DC, V) nYes/No
impulse, surge)
Basic/supplementary:
Test voltage applied between: Voltage shape | Test voltage | Breakdow
(AC, DC, V) n Yes/No
impulse, surge)
Reinforced:
Test voltage applied between: Voltage shape | Test voltage | Breakdow
(AC, DC, V) n Yes/No
impulse, surge)
supplementary information:
5.3 TABLE: Fault condition tests Pass

Ambient temperature (°C) : -

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

Component Fault Supply | Test | Fuse # [Fuse current Observation
No. voltage | time (A)

V)

supplementary information:

Results Key: IP = Internal protection operated (component indicated) CT = Constant temperatures were
obtained TW = Transformer winding opened CD = Components damaged (damaged components indicated)
NB = No indication of dielectric breakdown YB = Dielectric breakdown (time and location indicated) NC =
Cheesecloth remained intact YC = Cheesecloth charred or flamed NT = Tissue paper remained intact YT =
Tissue paper charred or flamed Functional insulation complies with the requirements (a), (b), or (c).

C.2 TABLE: transformers N/A

Loc. Tested insulation | Working | Working | Required | Required | Required creepage | Required
voltage | voltage electric | clearance distance / mm distance
peak/V | rms/V | strength [/ mm (2.10.4) thr. insul.
(2.10.2) | (2.10.2) (5.2) (2.10.3) (2.10.5)
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Loc. Tested insulation Test Measured | Measured | Measured
voltage / | clearance | creepage | distance
\Y / mm dist. / mm | thr. insul.
/ mm;

number
of layers

Transformer type number

Enclosure - Miscellaneous ID

supplementary information:
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Denmark - Differences to IEC 60950-1:2005 (Second Edition); Am1:2009 +

Am2:2013

1.24.1

In Denmark, certain types of Class | appliances
(see sub-clause 3.2.1.1) may be provided with plug
not establishing earthing continuity when inserted
into Danish socket-outlets.

N/A

1.7.2.1

CLASS | PLUGGABLE EQUIPMENT TYPE A
intended for connection to other equipment or a
network shall, if safety relies on connection to
protective earth or if surge suppressors are
connected between the network terminals and
accessible parts, have a marking stating that the
equipment must be connected to an earthed mains
socket-outlet.

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

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

N/A

1.7.5

In Denmark, socket-outlets for providing power to
other equipment shall be in accordance with the
Heavy Current Regulations, Section 107-2-D1,
Standard Sheet DK 1-3a, DK 1-5a or DK 1-7a,
when used on Class | equipment. For stationary
equipment, the socket-outlet shall be in accordance
with Standard Sheet DK 1-1b or DK 1-5a.

N/A

1.7.5

For CLASS Il EQUIPMENT the socket outlet shall
be in accordance with Standard Sheet DKA 1-4a.
(Heavy Current Regulations, Section 107-2-D1)

N/A

3.211

Supply cord of single-phase equipment having a
rated current not exceeding 13 A shall be provided
with a plug according to the Heavy Current
Regulations, Section 107-2-D1.

CLASS | EQUIPMENT provided with socket-outlets
with earth contact 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 poly-phase equipment and single-phase

equipment having a RATED CURRENT exceeding
13 Ais provided with a supply cord with a plug, this
plug shall be in accordance with the Heavy Current

N/A
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Regulations, Section 107-2-D1 or EN 60309-2.
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Finland - Differences to IEC 60950-1:2005 (Second Edition); Am1:2009 +

Am2:2013

1571

Resistors bridging BASIC INSULATION in CLASS |
PLUGGABLE EQUIPMENT TYPE A must comply
with the requirements in 1.5.7.1. In addition when
a single resistor is used, the resistor must
withstand the resistor test in 1.5.7.2.

N/A

1594

The third dashed sentence is applicable only to
equipment as defined in 6.1.2.2 of this annex.

N/A

1.7.2.1

CLASS | PLUGGABLE EQUIPMENT TYPE A
intended for connection to other equipment or a
network shall, if safety relies on connection to
protective earth or if surge suppressors are
connected between the network terminals and
accessible parts, have a marking stating that the
equipment must be connected to an earthed mains
socket-outlet. The marking text shall be: "Laite on
litettdva suojakoskettimilla varustettuun
pistorasiaan”

N/A

2.3.2

Requirements according to this annex, 6.1.2.1 and
6.1.2.2 apply.

N/A

2.10.5.3

Requirements according to this annex, 6.1.2.1 and
6.1.2.2 apply.

N/A

5.1.7.1

Touch current measurement results exceeding 3,5
mA r.m.s are permitted only for the following
equipment:

- STATIONARY PLUGGABLE EQUIPMENT TYPE
A that:

(1) is intended to be used in a RESTRICTED
ACCESS LOCATION where equipotential bonding
has been applied, for example, in a
telecommunication centre; and

(2) has provision for a permanently connected
PROTECTIVE EARTHING CONDUCTOR; and

(3) is provided with instructions for the installation
of that conductor by a SERVICE PERSON,;

- STATIONARY PLUGGABLE EQUIPMENT TYPE
B

- STATIONARY PERMANENTLY CONNECTED
EQUIPMENT

N/A

6.1.2.1

Add the following text between the first and second
paragraph of the compliance clause:

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

N/A
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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.

Alternatively for components, 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 2.10.11
with an electric strength test of 1,5 kV multiplied by
1,6 (the electric strength test of 2.10.10 shall be
performed using 1,5 kV), and

- is subject to ROUTINE TESTING for electric
strength during manufacturing, using a test voltage
of 1,5 kV.

It is permitted to bridge this insulation with an
optocoupler complying with 2.10.5.4 b).

It is permitted to bridge this insulation with a
capacitor complying with EN 132400:1994 (EN
60384-14:2005), subclass Y2.

A capacitor classified Y3 according to EN 132400
[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
132400 [EN 60384-14], which in addition to the Y3
testing, is tested with an impulse test of 2,5 kV
defined in EN 60950-1:2006, 6.2.2.1;

- the additional testing shall be performed on all the
test specimens as described in EN 132400 [EN
60384-14];

- the impulse test of 2,5 kV is to be performed
before the endurance test in EN 132400 [EN
60384-14], in the sequence of tests as described in
EN 132400 [EN 60384-14].

6.1.2.2

The exclusions are applicable for PERMANENTLY
CONNECTED EQUIPMENT, PLUGGABLE
EQUIPMENT TYPE B and equipment intended to

N/A
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be used in a RESTRICTED ACCESS LOCATION
where equipotential bonding has been applied, e.g.
in a telecommunication center, and which has
provision for a permanently connected
PROTECTIVE EARTHING CONDUCTOR and is
provided with instructions for the installation of that
conductor by a SERVICE PERSON.
7.2 Requirements according to this annex 6.1.2.1 and N/A
6.1.2.2 apply with the term
TELECOMMUNICATION NETWORK in 6.1.2
being replaced by the term CABLE DISTRIBUTION
SYSTEM.
Germany - Differences to IEC 60950-1:2005 (Second Edition); Am1:2009 +
Am2:2013
1.7.2.1 If for the assurance of safety and health certain N/A
rules during use, amending or maintenance of a
technical labour equipment or readymade
consumer product are to be followed, a manual in
German language has to be delivered when
placing the product on the market. Of this
requirement, rules for use even only by SERVICE
PERSONS are not exempted.
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Group - Differences to IEC 60950-1:2005 (Second Edition); Am1:2009 +

Am2:2013

General

Group Differences also includes the requirements
in A11:2009 and A12:2011

N/A

1.3

A12:2011 - In EN 60950-1:2006/A12:2011
Delete the addition of 1.3.Z1 / EN 60950-1:2006
Delete the definition 1.2.3.Z1 / EN 60950-1:2006
/A1:2010

N/A

151

Add the following NOTE Z1: The use of certain
substances in electrical and electronic equipment is
restricted within the EU: see Directive 2002/95/EC

N/A

1.7.2.1

Delete NOTE Z1 and the addition for Portable
Sound System

Add the following Zx clauses and annex to the
existing standard and amendments

N/A

2.7.1

Replace the subclause as follows:

Basic requirements

To protect against excessive current, short-circuits
and earth faults in PRIMARY CIRCUITS, 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 5.3 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.

N/A

2.7.2

Void

N/A
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3.2.3

Delete the NOTE and conduit sizes in parentheses
in Table 3A

N/A

3.25.1

Add the following Note:

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

In Table 3B, replace the first four lines by the
following:

Up to and including 6 0.75 a)
Over 6 up to and including 10 0.75b) 1.0
Over 10 up to and including 16 1.0c) 1.5

In the conditions applicable to table 3B, delete the
words "in some countries" in condition a).

In Note 1, applicable Table 3B, to delete the
second sentence.

N/A

3.34

In table 3D, delete the fourth line: conductor sizes
for 10 to 13 A, and replace with the following:
"Over 10 up to and

including 16 1.5t025 1.5toby4"

Delete the fifth line: conductor sizes for 13 to 16A.

N/A

4.3.13.6

Replace the existing NOTE by the following: NOTE
Z1 Attention is drawn to 1999/519/EC: Council
Recommendation on the limitation of exposure of
the general public to electromagnetic fields 0 Hz to
300 GHz and 2006/25/EC: Directive on the
minimum health and safety requirements regarding
the exposure of workers to risks arising from
physical agents (artificial optical radiation).
Standards taking into account this
Recommendation which demonstrate compliance
with the applicable EU Directive are indicated in the
OJEC.

N/A

Replace the last paragraph of this annex by:

At any point 10 cm from the surface of the
OPERATOR ACCESS AREA, the dose rate shall
not exceed 1 pSv/h (0,1 mR/h) (see NOTE).
Account is taken of the background level.
Replace the notes as follows:

NOTE - These values appear in Directive
96/29/Euratom.

Delete NOTE 2.

N/A

ZX

Protection against excessive sound pressure from personal music players

N/A
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Zx.1

General - This sub-clause specifies requirements
for protection against excessive sound pressure
from personal music players that are closely
coupled to the ear. It also specifies requirements
for earphones and headphones intended for use
with personal music players.

A personal music player is a portable equipment for
personal use, that:

- is designed to allow the user to listen to recorded
or broadcast sound or video; and

- primarily uses headphones or earphones that can
be worn in or on or around the ears; and

- allows the user to walk around while in use.

NOTE 1 Examples are hand-held or body-worn
portable CD players, MP3 audio players, mobile
phones with MP3 type features, PDA’s or similar
equipment.

A personal music player and earphones or
headphones intended to be used with personal
music players shall comply with the requirements
of this sub-clause.

The requirements in this sub-clause are valid for
music or video mode only.

The requirements do not apply:

- while the personal music player is connected to
an external amplifier; or

- while the headphones or earphones are not used.

NOTE 2 An external amplifier is an amplifier which
is not part of the personal music player or the
listening device, but which is intended to play the
music as a standalone music player.

The requirements do not apply to:
- hearing aid equipment and professional
equipment;

NOTE 3 Professional equipment is equipment sold
through special sales channels. All products sold
through normal electronics stores are considered
not to be professional equipment.

- analogue personal music players (personal music
players without any kind of digital processing of the
sound signal) that are brought to the market before

N/A
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the end of 2015.

NOTE 4 This exemption has been allowed because
this technology is falling out of use and it is
expected that within a few years it will no longer
exist. This exemption will not be extended to other
technologies.

For equipment which is clearly designed or
intended for use by young children, the limits of EN
71-1 apply.

ZX.2

Equipment Requirements - No safety provision is
required for equipment that complies with the
following:

- equipment provided as a package (personal
music player with its listening device), where the
acoustic output LAeq,T is < 85 dBA measured
while playing the fixed “programme simulation
noise” as described in EN 50332-1; and

- a personal music player provided with an
analogue electrical output socket for a listening
device, where the electrical output is < 27 mV
measured as described in EN 50332-2, while
playing the fixed “programme simulation noise” as
described in EN 50332-1.

NOTE 1 Wherever the term acoustic output is used
in this clause, the 30 s A-weighted equivalent
sound pressure level LAeq,T is meant. See also
Zx.5 and Annex Zx.

All other equipment shall:

a) protect the user from unintentional acoustic
outputs exceeding those mentioned above; and

b) have a standard acoustic output level not
exceeding those mentioned above, and
automatically return to an output level not
exceeding those mentioned above when the power
is switched off; and

¢) provide a means to actively inform the user of
the increased sound pressure when the equipment
is operated with an acoustic output exceeding
those mentioned above. Any means used shall be
acknowledged by the user before activating a
mode of operation which allows for an acoustic
output exceeding those mentioned above. The
acknowledgement does not need to be repeated

N/A
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more than once every 20 h of cumulative listening
time; and

NOTE 2 Examples of means include visual or
audible signals. Action from the user is always
required.

NOTE 3 The 20 h listening time is the accumulative
listening time, independent how often and how long
the personal music player has been switched off.
d) have a warning as specified in Zx.3; and
e) not exceed the following:

1) equipment provided as a package
(player with Its listening device), the acoustic
output shall be < 100 dBA measured while playing
the fixed “programme simulation noise” described
in EN 50332-1; and

2) a personal music player provided with
an analogue electrical output socket for a listening
device, the electrical output shall be < 150 mV
measured as described in EN 50332-2, while
playing the fixed “programme simulation noise”
described in EN 50332-1. For music where the
average sound pressure (long term LAeq,T)
measured over the duration of the song is lower
than the average produced by the programme
simulation noise, the warning does not need to be
given as long as the average sound pressure of the
song is below the basic limit of 85 dBA. In this case
T becomes the duration of the song.

NOTE 4 Classical music typically has an average
sound pressure (long term LAeq,T) which is much
lower than the average programme simulation
noise. Therefore, if the player is capable to analyse
the song and compare it with the programme
simulation noise, the warning does not need to be
given as long as the average sound pressure of the
song is below the basic limit of 85 dBA.

For example, if the player is set with the
programme simulation noise to 85 dBA, but the
average music level of the song is only 65 dBA,
there is no need to give a warning or ask an
acknowledgement as long as the average sound
level of the song is not above the basic limit of 85
dBA.

ZX.3

Warning - The warning shall be placed on the

N/A
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equipment, or on the packaging, or in the
instruction manual and shall consist of the
following:

- the symbol of Figure 1 (IEC 60417-6044) with a
minimum height of 5 mm; and

- the following wording, or similar:

“To prevent possible hearing damage, do not listen
at high volume levels for long periods.”
Alternatively, the entire warning may be given
through the equipment display during use, when
the user is asked to acknowledge activation of the

higher level
x4 Requirements for Listening devices (headphones and earphones) N/A
x.4.1 Wired listening devices with analogue input N/A

With 94 dBA sound pressure output LAeq,T, the
input voltage of the fixed “programme simulation
noise” described in EN 50332-2 shall be 2 75 mV.

This requirement is applicable in any mode where
the headphones can operate (active or passive),
including any available setting (for example built-in
volume level control).

NOTE The values of 94 dBA — 75 mV correspond
with 85dBA — 27 mV and 100 dBA — 150 mV.

ZX.4.2 Wired listening devices with digital input N/A
With any playing device playing the fixed
“programme simulation noise” described in EN
50332-1 (and respecting the digital interface
standards, where a digital interface standard exists
that specifies the equivalent acoustic level), the
acoustic output LAeq, T of the listening device shall
be < 100 dBA.

This requirement is applicable in any mode where
the headphones can operate, including any
available setting (for example built-in volume level
control, additional sound feature like equalization,
etc.).

NOTE An example of a wired listening device with
digital input is a USB headphone.

x.4.3 Wireless listening devices N/A
In wireless mode:

- with any playing and transmitting device playing
the fixed programme simulation noise described in
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EN 50332-1; and
- respecting the wireless transmission standards,
where an air interface standard exists that specifies
the equivalent acoustic level; and
- with volume and sound settings in the listening
device (for example built-in volume level control,
additional sound feature like equalization, etc.)set
to the combination of positions that maximize
the measured acoustic output for the
abovementioned programme simulation
noise, the acoustic output LAeq,T of the
listening device shall be < 100 dBA.

NOTE An example of a wireless listening device is
a Bluetooth headphone.

ZX.5

Measurement Methods

Measurements shall be made in accordance with

EN 50332-1 or EN 50332-2 as applicable. Unless
stated otherwise, the time interval T shall be 30 s.

NOTE Test method for wireless equipment
provided without listening device should be
defined.

N/A
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Norway - Differences to IEC 60950-1:2005 (Second Edition); Am1:2009 +

Am2:2013

General

Norway has national differences declared for
60950-1:2005, Am 1:2009 (below).

N/A

1.2.13.14

For requirements see 1.7.2.1 and 7.3.

N/A

1571

Resistors bridging BASIC INSULATION in CLASS |
PLUGGABLE EQUIPMENT TYPE A must comply
with the requirements in 1.5.7.2. In addition when
a single resistor is used, the resistor must
withstand the resistor test in 1.5.7.2.

N/A

1.5.8

Due to the IT power system used (see annex V,
figure V.7), capacitors are required to be rated for
the applicable line-to-line voltage (230 V).

N/A

1594

The third dashed sentence is applicable only to
equipment as defined in 6.1.2.2 of this annex.

N/A

1.7.2.1

CLASS | PLUGGABLE EQUIPMENT TYPE A
intended for connection to other equipment or a
network shall, if safety relies on connection to
protective earth or if surge suppressors are
connected between the network terminals and
accessible parts, have a marking stating that the
equipment must be connected to an earthed mains
socket-outlet. The marking text shall be:
"Apparatet ma tilkoples jordet stikkontakt"

N/A

1.7.2.1

In Norway, the screen of the cable 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 need
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 e.g. a
retailer.

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:
"Equipment connected to the protective earthing of
the building installation through the mains
connection or through other equipment with a
connection to protective earthing - and to a cable
distribution system using coaxial cable, may in

N/A
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some circumstances create a fire hazard.
Connection to a cable distribution system has
therefore 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 installations
of cable distribution systems, 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): “Utstyr som er koplet
til beskyttelsesjord via nettplugg og/eller via annet
jordtilkoplet utstyr - og er tilkoplet et kabel-TV nett,
kan forarsake brannfare. For a unnga dette skal det
ved tilkopling av utstyret til kabel-TV nettet
installeres en galvanisk isolator mellom utstyret og
kabel-TV nettet."

224

Requirements according to this annex, 1.7.2.1,
6.1.2.1 and 6.1.2.2 apply.

Pass

2.3.2

Requirements according to this annex, 6.1.2.1 and
6.1.2.2 apply.

N/A

2.3.4

Requirements according to this annex, 1.7.2.1,
6.1.2.1 and 6.1.2.2 apply.

Pass

2.10.5.13

Requirements according to this annex, 6.1.2.1 and
6.1.2.2 apply.

N/A

5.1.7.1

TOUCH CURRENT measurement results
exceeding 3,5 mA r.m.s are permitted only for the
following equipment:

- STATIONARY PLUGGABLE EQUIPMENT TYPE
A that:

(1) is intended to be used in a RESTRICTED
ACCESS LOCATION where equipotential bonding
has been applied, for example, in a
telecommunication centre; and

(2) has provision for a permanently connected
PROTECTIVE EARTHING CONDUCTOR; and

(3) is provided with instructions for the installation
of that conductor by a SERVICE PERSON,;

- STATIONARY PLUGGABLE EQUIPMENT TYPE
B

- STATIONARY PERMANENTLY CONNECTED
EQUIPMENT

N/A
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6.1.2.1 Add the following text between the first and second N/A

paragraph of the compliance clause:

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.

Alternatively for components, 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 2.10.11
with an electric strength test of 1,5 kV multiplied by
1,6 (the electric strength test of 2.10.10 shall be
performed using 1,5 kV), and

- is subject to ROUTINE TESTING for electric
strength during manufacturing, using a test voltage
of 1,5 kV.

It is permitted to bridge this insulation with an
optocoupler complying with 2.10.5.4 b).

It is permitted to bridge this insulation with a
capacitor complying with EN 132400:1994,
subclass Y2.

A capacitor classified Y3 according to EN 123400
[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
132400 [EN 60384-14], which in addition to the Y3
testing, is tested with an impulse test of 2,5 kV
defined in EN 60950-1:2006, 6.2.2.1;

- the additional testing shall be performed on all the
test specimens as described in EN 132400 [EN
60384-14];

- the impulse test of 2,5 kV is to be performed
before the endurance test in EN 132400 [EN
60384-14], in the sequence of tests as described in
EN 132400 [EN 60384-14.]
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6.1.2.2

The exclusions are applicable for PERMANENTLY
CONNECTED EQUIPMENT and PLUGGABLE
EQUIPMENT TYPE B and equipment intended to
be used in a RESTRICTED ACCESS LOCATION
where equipotential bonding has been applied, e.qg.
in a telecommunication centre, and which has
provision for a permanently connected
PROTECTIVE EARTHING CONDUCTOR and is
provided with instructions for the installation of that
conductor by a SERVICE PERSON.

N/A

7.2

Requirements according to this annex, 6.1.2.1 and
6.1.2.2 apply with the term
TELECOMMUNICATION NETWORK in 6.1.2
being replaced by the term CABLE DISTRIBUTION
SYSTEM.

N/A

7.3

Refer to EN 60728-11:2005 for installation
conditions

N/A

7.3

Requirements according to this annex 1.2.13.14
and 1.7.2.1 apply.

N/A
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Sweden - Differences to IEC 60950-1:2005 (Second Edition); Am1:2009 +

Am2:2013

1.2.13.14

For requirements see 1.7.2.1 and 7.3.

N/A

151

(Ordinance (1990:944)) Add NOTE: Switches
containing mercury are not permitted.

N/A

1571

Resistors bridging BASIC INSULATION in CLASS |
PLUGGABLE EQUIPMENT TYPE A must comply
with the requirements in 1.5.7.2. In addition when
a single resistor is used, the resistor must
withstand the resistor test in 1.5.7.2.

N/A

1594

The third dashed sentence is applicable only to
equipment as defined in 6.1.2.2 of this annex.

N/A

1.7.2.1

CLASS | PLUGGABLE EQUIPMENT TYPE A
intended for connection to other equipment or a
network shall, if safety relies on connection to
protective earth or if surge suppressors are
connected between the network terminals and
accessible parts, have a marking stating that the
equipment must be connected to an earthed mains
socket-outlet. The marking text shall
be:"Apparaten skall anslutas till jordat uttag"

N/A

1.7.2.1

In Sweden, the screen of the cable 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 need
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 e.g. a
retailer.

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:
"Equipment connected to the protective earthing of
the building installation through the mains
connection or through other equipment with a
connection to protective earthing - and to a cable
distribution system using coaxial cable, may in
some circumstances create a fire hazard.
Connection to a cable distribution system has
therefore to be provided through a device providing
electrical isolation below a certain frequency range

N/A
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(galvanic isolator, see EN 60728-11)."

NOTE: In Norway, due to regulation for installations
of cable distribution systems, 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 Swedish: "Utrustning som ar kopplad
till skyddsjord via jordat vagguttag och/eller via
annan utrustning och samtidigt ar kopplad till kabel-
TV néat kan i vissa fall medféra risk fér brand. For
att undvika detta skall vid anslutning av
utrustningen till kabel-TV nat galvanisk isolator
finnas mellan utrustningen och kabel-TV natet."

2.3.2

Requirements according to this annex, 6.1.2.1 and
6.1.2.2 apply.

N/A

2.10.5.13

Requirements according to this annex, 6.1.2.1 and
6.1.2.2 apply.

N/A

5.1.7.1

TOUCH CURRENT measurement results
exceeding 3,5 mA r.m.s are permitted only for the
following equipment:

STATIONARY PLUGGABLE EQUIPMENT TYPE A
that:

(1) is intended to be used in a RESTRICTED
ACCESS LOCATION where equipotential bonding
has been applied, for example, in a
telecommunication centre; and

(2) has provision for a permanently connected
PROTECTIVE EARTHING CONDUCTOR; and
(3) is provided with instructions for the installation
of that conductor by a SERVICE PERSON;

- STATIONARY PLUGGABLE TYPE B

- STATIONARY PERMANENTLY CONNECTED
EQUIPMENT

N/A

6.1.2.1

Add the following text between the first and second
paragraph of the compliance clause:

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.

Alternatively for components, there is no distance

N/A
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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 2.10.11
with an electric strength test of 1,5 kV multiplied by
1,6 (the electric strength test of 2.10.10 shall be
performed using 1,5 kV), and

- is subject to ROUTINE TESTING for electric
strength during manufacturing, using a test voltage
of 1,5 kV.

It is permitted to bridge this insulation with an
optocoupler complying with 2.10.5.4 b).

It is permitted to bridge this insulation with a
capacitor complying with EN 132400:1994,
subclass Y2.

A capacitor classified Y3 according to EN 132400
[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
132400 [EN 60384-14], which in addition to the Y3
testing, is tested with an impulse test of 2,5 kV
defined in EN 60950-1:2006, 6.2.2.1;

- the additional testing shall be performed on all the
test specimens as described in EN 132400 [EN
60384-14];

- the impulse test of 2,5 kV is to be performed
before the endurance test in EN 132400 [EN
60384-14], in the sequence of tests as described in
EN 132400 [EN 60384-14.]

6.1.2.2

The exclusions are applicable for PERMANENTLY
CONNECTED EQUIPMENT and PLUGGABLE
EQUIPMENT TYPE B and equipment intended to
be used in a RESTRICTED ACCESS LOCATION
where equipotential bonding has been applied, e.g.
in a telecommunication centre, and which has
provision for a permanently connected
PROTECTIVE EARTHING CONDUCTOR and is
provided with instructions for the installation of that
conductor by a SERVICE PERSON.

N/A

7.2

Requirements according to this annex, 6.1.2.1 and

N/A
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6.1.2.2 apply with the term

TELECOMMUNICATION NETWORK in 6.1.2
being replaced by the term CABLE DISTRIBUTION

SYSTEM.

7.3

Requirements according to this annex 1.2.13.14

and 1.7.2.1 apply.

N/A
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Switzerland - Differences to IEC 60950-1:2005 (Second Edition); Am1:2009

+ Am2:2013

General

Includes update from 60950-1:2005, AC:2011

N/A

151

Ordinance on environmentally hazardous
substances SR 814.81, Annex 1.7, Mercury -
Annex 1.7 of SR 814.81 applies for mercury.
Switches containing mercury such as thermostats,
relays and level controllers are not allowed.

N/A

1.7.13

Ordinance on chemical hazardous risk reduction
SR 814.81, Annex 2.15, Batteries - Annex 2.15 of
SR 814.81 applies for batteries containing
cadmium and mercury. Note: Ordinance relating to
environmentally hazardous substances, SR
814.013 of 1986-06-09 is no longer in force and
superseded by SR 814.81 of 2009-02-01
(ChemRRV).

Pass

3.21.1

Supply cords of portable electrical appliances
having a rated current not exceeding 10 A shall be
provided with a plug complying with IEC 60884-1
(3rd Ed.) + Amd. 1, SEV 1011 and one of the
following dimension sheets:

- SEV 6533-2:2009, Plug type 11, L+N, 250 V, 10
A

- SEV 6534-2:2009, Plug type 12, L+N+PE, 250 V,
10A

- SEV 6532-2:2009, Plug type 15, 3P+N+PE,
250/400 Vv, 10 A

Supply cords of portable electrical appliances
having a rated current not exceeding 16 A shall be
provided with a plug complying with IEC 60884-1
(3rd Ed.) + Amd. 1, SEV 1011 and one of the
following dimension sheets:

- SEV 5933-2:2009, Plug type 21, L+N, 250 V, 16
A

- SEV 5934-2:2009, Plug type 23, L+N+PE, 250 V,
16 A

- SEV 5932-2:2009, Plug type 25, 3P+N+PE,
230/400 V, 16 A

NOTE: 16 A plugs are not often used in Swiss
domestic installation systems.

N/A

3.24

Requirements according to this annex 3.2.1.1

N/A
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apply.
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USA / Canada - Differences to IEC 60950-1:2005 (Second Edition);

Am1:2009 + Am2:2013

111

Equipment able to be installed in accordance with
the National Electrical Code ANSI/NFPA 70 and
the Canadian Electrical Code, Partl, and when
applicable, the National Electrical Safety Code,
IEEE C2.

Pass

111

Equipment able to be installed in accordance with
ANSI/NFPA 75 and NEC Art. 645 unless intended
for use outside of computer room and provided with
such instructions.

Pass

1.1.2

Baby monitors are required to additionally comply
with ASTM F2951, Consumer Safety Specification
for Baby Monitors.

N/A

1.1.2

Equipment in wire-line communication facilities
serving high-voltage electric power stations
operating at greater than 1kV are excluded.

N/A

1.1.2

Special requirements apply to equipment intended
for use outdoors.

N/A

1.4.14

For PLUGGABLE EQUIPMENT TYPE A, the
protection in the installation is assumed to be 20 A.

N/A

151

All IEC standards for components identified in
Annex P.1 replaced by the relevant requirements of
CSA and UL component standards in Annex P.1.

Pass

151

All IEC standards for components identified in
Annex P.2 alternatively satisfied by the relevant
requirements of CSA and UL component standards
in Annex P.2.

Pass

155

Interconnecting cables acceptable for the
application regarding voltage, current, temperature,
flammability, mechanical serviceability and the like.

Pass

155

For other than limited power and TNV circuits, the
type of output circuit identified for output connector.

N/A

155

External cable assemblies that exceed 3.05 m in
length to be types specified in the NEC and CEC.

N/A

155

Detachable external interconnecting cables 3.05 m
or less in length and provided with equipment
marked to identify the responsible organization and
the designation for the cable.

Pass

155

Building wiring and cable for use in ducts, plenums
and other air handling space subject to special
requirements and excluded from scope.

N/A
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155

Telephone line and extension cords and the like
comply with UL 1863 and CSA C22.2 No. 233.

N/A

1.6.1.2

Equipment intended for connection to a d.c. power
(mains) distribution system is subject to special
circuit classification requirements (e.g., TNV-2)

N/A

1.6.1.2

Earthing of d.c. powered equipment provided.

N/A

1.7

Lamp replacement information indicated on
lampholder in operator access area.

N/A

1.71

Special marking format for equipment intended for
use on a supply system with an earthed neutral
and more than one phase conductor.

N/A

1.7.1

Equipment voltage rating not higher than rating of
the plug except under special conditions.

N/A

1.7.6

Special fuse replacement marking for operator
accessible fuses.

N/A

1.7.7

Identification of terminal connection of the
equipment earthing conductor.

N/A

1.7.7

Connectors and field wiring terminals for external
Class 2 or Class 3 circuits provided with marking
indicating minimum Class of wiring to be used.

N/A

1.7.7

Marking located adjacent to terminals and visible
during wiring.

N/A

2111

Bare TNV conductive parts in the interior of
equipment normally protected against contact by a
cover intended for occasional removal are exempt
provided instructions include directions for
disconnection of TNV prior to removal of the cover.

N/A

2.3.1.b

Other telecommunication signaling systems (e.g.,
message waiting) than described in 2.3.1(b) are
subject to M.4.

N/A

2.3.1.b

For TNV-2 and TNV-3 circuits with other than
ringing signals and with voltages exceeding 42.4
Vp or 60 V d.c., the maximum current limit through
a 2000 Ohm or greater resistor with loads
disconnected is 7.1 mA peak or 30 mA d.c. under
normal conditions.

N/A

2.3.1.b

Limits for measurements across 5000 ohm resistor
in the event of a single fault are replaced after 200
ms with the limits of M.3.1.4.

N/A

23.2.1

In the event of a single fault, the limits of 2.2.3
apply to SELYV circuits and accessible conductive
parts.

N/A
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2.5

Overcurrent protection device required for Class 2
and Class 3 limiting in accordance with the NEC, or
for a Limited Power Source, not interchangeable
with devices of higher ratings if operator
replaceable.

N/A

2.6

Equipment having receptacles for output a.c. power
connectors generated from an internal separately
derived source have the earthed (grounded) circuit
conductor suitably bonded to earth.

Class Il unit.

N/A

2.6.2

Equipment with functional earthing is required to be
marked with the functional earthing symbol (IEC
60417-6092).

N/A

2.6.3.3

For PLUGGABLE EQUIPMENT TYPE A, if a) b) or
c¢) are not applicable, the current rating of the circuit
is taken as 20 A

N/A

2.6.3.3

The first column on Table 2D requirement: “Smaller
of the RATED CURRENT of the equipment or the
PROTECTIVE CURRENT RATING of the circuit
under consideration."

N/A

2.6.3.4

Capacity of connection between earthing terminal
and parts required to be earthed subject to special
conditions based on the current rating of the circuit.

N/A

2.6.3.4

Protective bonding conductors and their terminals
of non-standard constructions (e.g. PWB traces)
evaluated to limited short-circuit test of CSA C22.2
No.0.4.

N/A

2.6.4.1

Field wiring terminals for earthing conductors
suitable for wire sizes (gauge) used in US and
Canada.

N/A

2.7.1

Data for selection of special external branch circuit
overcurrent devices marked on the equipment.

N/A

2.7.1

Standard supply outlets protected by overcurrent
device in accordance with the NEC, and CEC, Part
1.

N/A

2.7.1

Overcurrent protection for individual transformers
that distribute power to other units over branch
circuit wiring.

N/A

2.7.1

Additional requirements for overcurrent protection
apply to equipment provided with panelboards.

N/A

2.7.1

Non-motor-operated equipment requiring special
overcurrent protective device marked with device
rating.

N/A
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2.10.5.12

Multi-layer winding wire subject to UL component
wire requirements in addition to 2.10.5.12 and
Annex U.

N/A

3.1.1

Permissible combinations of internal wiring/external
cable sizes for overcurrent and short circuit
protection.

N/A

3.1.1

All interconnecting cables protected against
overcurrent and short circuit.

Pass

3.2

Wiring methods permit connection of equipment to
primary power supply in accordance with the NEC
and CEC, Part 1.

N/A

3.21

Permitted use for flexible cords and plugs.

N/A

3.21

Flexible cords provided with attachment plug rated
125% of equipment current rating.

N/A

3.21

Any Class Il equipment provided with 15 or 20 A
standard supply outlets, Edison-base lampholders
or single pole disconnect device provided with a
polarized type attachment plug.

N/A

3.21.2

Equipment intended for connection to DC mains
supply power systems complies with special wiring
requirements (e.g., no permanent connection to
supply by flexible cord).

N/A

3.21.2

Equipment with one pole of the DC mains supply
connected to both the equipment mains input
terminal and the main protective earthing terminal
provided with special instructions and construction
provisions for earthing.

N/A

3.21.2

Equipment with means for connecting supply to
earthing electrode conductor has no switches or
protective devices between supply connection and
earthing electrode connection.

N/A

3.21.2

Special markings and instructions for equipment
with provisions to connect earthed conductor of a
DC supply circuit to earthing conductor at the
equipment.

N/A

3.21.2

Special markings and instructions for equipment
with earthed conductor of a DC supply circuit
connected to the earthing conductor at the
equipment.

N/A

3.21.2

Terminals and leads provided for permanent
connection of DC powered equipment to supply
marked to indicate polarity if reverse polarity may

N/A

This report issued under the responsibility of UL




Issue Date:

2019-09-26 Page 28 of 33 Report Reference #

E234884-A416-IT-5

IEC 60950-1:2005

SubClause

Difference + Test

Result - Remark

Verdict

result in a hazard.

3.2.3

Permanently connected equipment has provision
for connecting and securing a field wiring system
(i.e. conduit, or leads etc.) per the NEC and CEC,
Part 1.

N/A

3.2.3

Permanently connected equipment may have
terminals or leads not smaller than No. 18 AWG
(0.82 mm?) and not less than 150 mm in length for
connection of field installed wiring.

N/A

3.2.3

If supply wires exceed 60 °C, marking indicates
use of 75 °C or 90 °C wiring for supply connection
as appropriate.

N/A

3.2.3

Equipment compatible with suitable trade sizes of
conduits and cables.

N/A

3.2.5

Power supply cords are required to be no longer
than 4.5 m in length.

Minimum cord length is required to be 1.5 m, with
certain constructions such as external power
supplies allowed to consider both input and output
cord lengths into the requirement.

Flexible power supply cords are required to be
compatible with Article 400 of the NEC, and Tables
11 and 12 of the CEC.

N/A

3.2.5

Conductors in power supply cords sized according
to NEC and CEC, Part I.

N/A

3.25

Power supply cords and cord sets incorporate
flexible cords suitable for the particular application.

N/A

3.2.6

Strain relief provided for non-detachable
interconnecting cables not supplied by a limited
power source.

N/A

3.29

Adequate wire bending space and volume of field
wiring compartment required to properly make the
field connections.

N/A

3.2.9

Equipment intended solely for installation in
Restricted Access Locations using low voltage d.c.
systems may not need provision for connecting and
securing a field wiring system. A method of
securing wiring or instructions provided to ensure
the wiring is protected from abuse.

N/A

3.3

Field wiring terminals provided for interconnection
of units for other than LPS or Class 2 circuits also

N/A
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comply with 3.3.

3.3

Interconnection of units by LPS or Class 2
conductors may have field wiring connectors other
than those specified in 3.3 if wiring is reliably
separated.

N/A

3.3.1

Terminals for the connection of neutral conductor
identified by a distinctive white marking or other
equally effective means.

N/A

3.3.3

Wire binding screw terminal permitted for
connection of No. 10 AWG (5.3 mmg?) or smaller
conductor if provided with upturned lugs, cupped
washer or equivalent retention.

N/A

3.34

Terminals accept wire sizes (gauge) used in the
U.S. and Canada.

N/A

3.34

Terminals accept current-carrying conductors rated
125% of the equipment current rating.

N/A

3.3.5

First column of Table 3E revised to require
“Smaller of the RATED CURRENT of the
equipment or the PROTECTIVE CURRENT
RATING of the circuit under consideration."

N/A

3.3.6

Field wiring terminals marked to indicate the
material(s) of the conductor appropriate for the
terminals used.

N/A

3.3.6

Connection of an aluminum conductor not
permitted to terminal for equipment earthing
conductor.

N/A

3.3.6

Field wiring connections made through the use of
suitable pressure connectors (including set screw
type), solder lugs or splices to flexible leads.

N/A

3.4.2

Separate motor control device(s) required for cord-
connected equipment rated more than 12 A, or with
motor rated more than 1/3 hp or more than 120 V.

N/A

3.4.8

Vertically mounted disconnect devices oriented so
up position of handle is "on".

N/A

3.4.11

For computer-room applications, equipment with
battery systems capable of supplying 750 VA for 5
min require battery disconnect means.

N/A

4281

Special opening restrictions for enclosures around
CRTs with face dimension of 160 mm or more.

N/A

4.2.9

Compartment housing high-pressure lamp marked
to indicate risk of explosion.

N/A
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4.3.2

Loading test for equipment with handle(s) used to
support more than 9 kg tested at four times the
weight of the unit.

N/A

4.3.6

In addition to the IEC requirements, Direct Plug-in
Equipment complies with UL 1310 or CSA 223
mechanical assembly requirements.

N/A

4.3.8

Battery packs for both portable and stationary
applications are required to comply with special
component requirements.

N/A

4.3.12

The maximum quantity of flammable liquid stored
in equipment complies with ANSI/NFPA 30(Table
NAE.6).

N/A

4.3.12

Equipment using replenishable liquids marked to
indicate type of liquid to be used.

N/A

4.3.13.2

Equipment that produces x-radiation and does not
comply with 4.3.12 under all conditions of servicing
marked to indicate the presence of radiation where
readily visible.

N/A

4.3.13.5.

Requirements contained in the applicable national
codes and regulations apply to lasers (21 CFR
1040 and REDR C1370).

N/A

4.7

Automated information storage equipment intended
to contain more than 0.76 m3 of combustible media
requires provision for automatic sprinklers or a
gaseous agent extinguishing system.

N/A

4.7.3.1

Equipment for use in environmental air space other
than ducts or plenums provided with metal
enclosure or with non-metallic enclosure having
adequate fire-resistance and low smoke producing
characteristics. Low smoke-producing
characteristics evaluated according to UL 2043.
Equipment for installation in space used for
environmental air as described in Sec. 300-22(c) of
the NEC provided with instructions indicating
suitability for installation in such locations.

N/A

4.7.3.1

Flame spread rating for external surface of
combustible material with exposed area greater
than 0.9 m2 or a single dimension greater than 1.8
m; 50 or less for computer room applications or
200 or less for other applications.

N/A

4.7.3.4

Wire marked "VW-1" or "FT-1" considered
equivalent.

Pass

5.1.8.2

Special earthing provisions and instructions for

N/A
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equipment with high touch current due to
telecommunication network connections.

5.1.8.3

Touch current due to ringing voltage for equipment
containing telecommunication network leads.

N/A

5.3.7

Overloading of SELV connectors and printed wiring
board receptacles accessible to the operator.

N/A

5.3.7

Tests interrupted by opening of a component
repeated two additional times.

N/A

5.3.9.1

Test interrupted by opening of wire or trace subject
to certain conditions.

N/A

Specialized instructions provided for telephones
that may be connected to a telecommunications
network.

N/A

Marking identifying function of telecommunication
type connectors not used for connection to a
telecommunication network.

N/A

6.3

Equipment remotely powered over
telecommunication wiring systems provided with
specialized markings adjacent to the connection.

N/A

6.3

Overcurrent protection incorporated into equipment
to provide power over telecommunication wiring
system not interchangeable with devices of higher
ratings if operator replaceable.

N/A

6.4

Additional requirements for equipment intended for
connection to a telecommunication network using
cable subject to overvoltage from power line
failures (Fig. 6C).

N/A

6.4

Where 26 AWG line cord required by Fig. 6C,
either the cord is provided with the equipment or
described in the safety instructions.

N/A

Equipment associated with the cable distribution
system may need to be subjected to applicable
parts of Chapter 8 of the NEC.

N/A

lonizing radiation measurements made under
single fault conditions in accordance with the
requirements of the Code of Federal Regulations
21 CFR 1020 and the Canadian Radiation Emitting
Devices Act, REDR C1370.

N/A

M.2

Continuous ringing signals evaluated to Method A
subjected to special accessibility considerations.

N/A

M.4

Special requirements for message waiting and
similar telecommunications signals.

N/A
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NAC

Equipment intended for use with a generic
secondary protector marked with suitable
instructions.

N/A

NAC

Equipment intended for use with a specific primary
or secondary protector marked with suitable
instructions.

N/A

NAD

Acoustic pressure from an ear piece less than 140
dBA for short duration disturbances, and less than
125 dBA for handsets, 118 dBA for headsets and
insert earphones, for long duration disturbances.

N/A

NAD

Equipment connected to a telecommunication and
cable distribution networks and supplied with an
earphone intended to be held against, or in the ear
is required to comply with special acoustic pressure
requirements.

N/A

EE.5

UL articulated accessibility probe (Fig. EE.3)
required for assessing accessibility to
document/media shredders, instead of Figure 2A
test finger.

N/A
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United Kingdom - Differences to IEC 60950-1:2005 (Second Edition);

Am1:2009 + Am2:2013

2.6.3.3

The current rating of the circuit shall be taken as 13
A, not 16 A.

N/A

2.7.1

To protect against excessive currents and short-
circuits in the PRIMARY CIRCUIT of DIRECT
PLUG-IN EQUIPMENT, tests according to 5.3 shall
be conducted, using an external protective device
rated 30 A or 32 A. If these tests fail, suitable
protective devices shall be included as integral
parts of the DIRECT PLUG-IN EQUIPMENT, so
that the requirements of 5.3 are met.

N/A

3.21.1

Apparatus 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 and plug, shall be fitted with a
"standard plug" in accordance with Statutory
Instrument 1786: 1994 - The Plugs and Sockets
etc. (Safety) Regulations 1994, unless exempted
by those regulations.

NOTE: "Standard plug" is defined in SI 1786: 1994
and essentially means an approved plug
conforming to BS 1363 or an approved conversion

plug.

N/A

3.25.1

A power supply cord with conductor of 1.25 mmz2 is
allowed for equipment with a rated current over
10A and up to and including 13A.

N/A

3.34

The range of conductor sizes of flexible cords to be
accepted by terminals for equipment with a rated
current of over 10 A up to and including 13 A is
1.25 mm2to 1.5 mmz2 nominal cross-sectional area.

N/A

4.3.6

The torque test is performed using a socket outlet
complying with BS 1363 and 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,
12.12,12.16 and 12.17, except that the test of
12.17 is performed at not less than 125°C.

N/A

4.3.6

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

This report issued under the responsibility of UL




Issue Date: 2019-09-26 Page 1 of 203 Report Reference # E234884-A416-1T-5

Enclosures
Enclosures
Type Supplement Id  |Description
Marking Plate 13-03 Label for model DH-IPC-HDBW5241RP-ASE
Marking Plate 13-04 Label for model DH-IPC-HDBW5241RP-S
Marking Plate 13-05 Label for model DH-IPC-HDBW5442RP-ASE
Marking Plate 13-06 Label for model DH-IPC-HDBW5442RP-S
Marking Plate 13-07 Label for model DH-IPC-HDBW5541RP-ASE
Marking Plate 13-08 Label for model DH-IPC-HDBW5541RP-S
Marking Plate 13-09 Label for model DH-IPC-HDBW2431RP-ZAS-S2
Marking Plate 13-10 Label for model IPC-HDBW3441RP-ZAS
Photographs 3-51 Ports view of model DH-IPC-HDBW5442RP-ASE
Photographs 3-52 Front view of model DH-IPC-HDBW5442RP-ASE
Photographs 3-53 Rear view of model DH-IPC-HDBW5442RP-ASE
Photographs 3-54 01 Internal view of model DH-IPC-HDBW5442RP-ASE
Photographs 3-55 02 Internal view of model DH-IPC-HDBW5442RP-ASE
Photographs 3-56 03 Internal view of model DH-IPC-HDBW5442RP-ASE
Photographs 3-57 Front view of mainboard of model DH-IPC-HDBW5442RP-ASE
Photographs 3-58 Rear view of mainboard of model DH-IPC-HDBW5442RP-ASE
Photographs 3-59 01 The lens part of model DH-IPC-HDBW5442RP-ASE
Photographs 3-60 02 The lens part of model DH-IPC-HDBW5442RP-ASE
Photographs 3-61 03 The lens part of model DH-IPC-HDBW5442RP-ASE
Photographs 3-62 LED board of model DH-IPC-HDBW5442RP-ASE
Photographs 3-63 Front view of sensor board of model DH-IPC-HDBW5442RP-ASE
Photographs 3-64 Rear view of sensor board of model DH-IPC-HDBW5442RP-ASE
Photographs 3-65 Ports of model DH-IPC-HDBW5241RP-S
Photographs 3-66 Front view of model DH-IPC-HDBW5241RP-S
Photographs 3-67 Rear view of model DH-IPC-HDBW5241RP-S
Photographs 3-68 01 Internal view of model DH-IPC-HDBW5241RP-S
Photographs 3-69 02 Internal view of model DH-IPC-HDBW5241RP-S
Photographs 3-70 03 Internal view of model DH-IPC-HDBW5241RP-S
Photographs 3-71 Front view of mainboard of model DH-IPC-HDBW5241RP-S
Photographs 3-72 Rear view of mainboard of model DH-IPC-HDBW5241RP-S
Photographs 3-73 01 The lens part of model DH-IPC-HDBW5241RP-S
Photographs 3-74 02 The lens part of model DH-IPC-HDBW5241RP-S
Photographs 3-75 03 The lens part of model DH-IPC-HDBW5241RP-S
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Photographs 3-76 LED board of model DH-IPC-HDBW5241RP-S
Photographs 3-77 Front view of sensor board of model DH-IPC-HDBW5241RP-S
Photographs 3-78 Rear view of sensor board of model DH-IPC-HDBW5241RP-S
Photographs 3-79 Ports view of model DH-IPC-HDBW5241RP-ASE
Photographs 3-80 Front view of model DH-IPC-HDBW5241RP-ASE
Photographs 3-81 Rear view of model DH-IPC-HDBW5241RP-ASE
Photographs 3-82 01 Internal view of model DH-IPC-HDBW5241RP-ASE
Photographs 3-83 02 Internal view of model DH-IPC-HDBW5241RP-ASE
Photographs 3-84 03 Internal view of model DH-IPC-HDBW5241RP-ASE
Photographs 3-85 Front view of mainboard of model DH-IPC-HDBW5241RP-ASE
Photographs 3-86 Rear view of mainboard of model DH-IPC-HDBW5241RP-ASE
Photographs 3-87 01 Internal view of model DH-IPC-HDBW5241RP-ASE
Photographs 3-88 02 Internal view of model DH-IPC-HDBW5241RP-ASE
Photographs 3-89 03 Internal view of model DH-IPC-HDBW5241RP-ASE
Photographs 3-90 LED board of model DH-IPC-HDBW5241RP-ASE
Photographs 3-91 Front view of sensor board of model DH-IPC-HDBW5241RP-ASE
Photographs 3-92 Rear view of sensor board of model DH-IPC-HDBW5241RP-ASE
Photographs 3-93 Front view of main board of model DH-IPC-HDBW?2431RP-ZAS-
S2
Photographs 3-94 Rear view of main board of model DH-IPC-HDBW2431RP-ZAS-S2
Photographs 3-95 Front view of model DH-IPC-HDBW3441RP-ZAS
Photographs 3-96 Rear view of model DH-IPC-HDBW3441RP-ZAS
Photographs 3-97 All parts view of model DH-IPC-HDBW3441RP-ZAS
Photographs 3-98 Front view of mainboard of model DH-IPC-HDBW3441RP-ZAS
Photographs 3-99 Rear view of mainboard of model DH-IPC-HDBW3441RP-ZAS
Photographs 3-100 Front view of code board of model DH-IPC-HDBW3441RP-ZAS
Photographs 3-101 Rear view of code board of model DH-IPC-HDBW3441RP-ZAS
Photographs 3-102 Internal view of model DH-IPC-HDBW3441RP-ZAS
Diagrams 4-06 Drawing
Diagrams 4-07 Diagrams
Schematics + PWB 5-03 Layout for model DH-IPC-HDBW5241RP-ASE 67_219-ASS
Schematics + PWB 5-04 Layout for model DH-IPC-HDBW5241RP-S 67_193-ASS
Schematics + PWB 5-05 Layout for model DH-IPC-HDBW5442RP-ASE 58 316-ASS
Manuals 6-02 Manuals
Manuals 6-03 Manuals
Miscellaneous 7-02 specification for model DH-IPC-HDBW5241RP-ASE
Miscellaneous 7-03 specification for model DH-IPC-HDBW5241RP-S
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Miscellaneous 7-04 specification for model DH-IPC-HDBW5442RP-ASE
Miscellaneous 7-05 Instrument list 01
Miscellaneous 7-06 Instrument list 02
Miscellaneous 7-07 Instrument list 03
Miscellaneous 7-08 Instrument list 04
Licenses 8-01 IEC 62471 report for model DH-IPC-HDBW5241RP-ASE
Licenses 8-02 IEC 62471 report for model DH-IPC-HDBW5241RP-S
Licenses 8-03 IEC 62471report for model DH-IPC-HDBW5442RP-ASE
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Installation

3.1 Packing List

N — Screw Package *1 Waterproof C: *1 ion Position Map *1

Wy J
‘ ]

\\\ S/ Network Camera //G) e
/ Quick Start Guide o 0]
— 6?51
Network Camera *1 CD-ROM/QR Code *1  Wrench *1 (Optionalj

3.2 Dimension
m NOTE

Foliowing figuires are for reference only, the actiial product shall prevail,

45.5[1.79"] 1220 [24.8"]
{//@\/4100 [74.33"]
3 s e \ 3-24.5 {ZO 18"]

—

l

(

88.9 [3.5"]
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3.3 Installing Device

3.3.1 Installation method

Ceiling-mounted Hang-mounted

£
)
./

— " —~. //
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Foreword

General

This Quick Start Guide (hereinafter referred to be "the Guide") introduces the functions,
installation and operations of the camera.

Safety Instructions

The following categorized signal words with defined meaning might appear in the guide.
| SignalWords [ Meaning ‘

g Indicates a medium or low potential hazard which, if not avoided,
WARNING could result in slight or moderate injury.
Indicates a potential risk which, if not avoided, may result in
A property damage, data loss, lower performance, or unpredictable
CAUTION result
m Provides additional information as the emphasis and supplement
NOTE to the text.

Revision History

| RevisionContent
1 V1.0.0 First release. 2018.03

Privacy Protection Notice

As the device user or data controller, you might collect personal data of others' such as face,
fingerprints, car plate number, Email address, phone number, GPS and so on. You need to be
in compliance with the local privacy protection laws and regulations to protect the legitimate
rights and interests of other people by implementing measures include but not limited to:
providing clear and visible identification to inform data subject the existence of surveillance
area and providing related contact.

About this Guide

e The Guide is for reference only. If there is inconsistency between the Guide and the actual
product, the actual product shall prevail.

e We are not liable for any loss caused by the operations that do not comply with the Guide.

e The Guide would be updated according to the latest laws and regulations of related
regions. For detailed information, see the paper Quick Start Guide, CD-ROM, QR code or
our official website. If there is inconsistency between paper User's Guide and the electronic
version, the electronic version shall prevail

Foreword |
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e Al the designs and software are subject to change without prior written notice. The product
updates might cause some differences between the actual product and the Guide. Please
contact the customer service for the latest program and supplementary documentation.

e There still might be deviation in technical data, functions and operations description, or
errors in print. If there is any doubt or dispute, please refer to our final explanation.

e Upgrade the reader software or try other mainstream reader software if the Guide (in PDF
format) cannot be opened.

e All trademarks, registered trademarks and the company names in the Guide are the
properties of their respective owners.

e Please visit our website, contact the supplier or customer service if there is any problem
occurred when using the device.

e Ifthere is any uncertainty or controversy, please refer to our final explanation.

Foreword [l
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Important Safeguards and Warnings

Electrical safety

All installation and operation should conform to your local electrical safety codes.

The power source shall conform to the Safety Extra Low Voltage (SELV) standard, and
supply power with rated voltage which conforms to Limited power Source requirement
according to IEC60950-1. Please note that the power supply requirement is subject to the
device label.

Make sure the power supply is correct before operating the device.

A readily accessible disconnect device shall be incorporated in the building installation
wiring.

Prevent the power cable from being trampled or pressed, especially the plug, power socket
and the junction extruded from the device.

Environment

Do not aim the device at strong light to focus, such as lamp light and sun light; otherwise it
might cause over brightness or light marks, which are not the device malfunction, and
affect the longevity of Complementary Metal-Oxide Semiconductor (CMOS).

Do not place the device in a damp or dusty environment, extremely hot or cold
temperatures, or the locations with strong electromagnetic radiation or unstable lighting.
Keep the device away from any liquid to avoid damage to the internal components.

Keep the indoor device away from rain or damp to avoid fire or lightning.

Keep sound ventilation to avoid heat accumulation.

Transport, use and store the device within the range of allowed humidity and temperature.
Heavy stress, violent vibration or water splash are not allowed during transportation,
storage and installation.

Pack the device with standard factory packaging or the equivalent material when
transporting the device.

Install the device in the location where only the professional staff with relevant knowledge
of safety guards and warnings can access. The accidental injury might happen to the
non-professionals who enter the installation area when the device is operating normally.

Operation and Daily Maintenance

Do not touch the heat dissipation component of the device to avoid scald.

Carefully follow the instructions in the Guide when performing any disassembly operation
about the device; otherwise, it might cause water leakage or poor image quality due to
unprofessional disassemble. Please contact after-sale service for desiccant replacement if
there is condensed fog found on the lens after unpacking or when the desiccant turns
green. (Not all models are included with the desiccant).

It is recommended to use the device together with lightning arrester to improve lightning

Important Safeguards and Warnings Il
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protection effect.

It is recommended connect the grounding hole to the ground to enhance the reliability of
the device.

Do not touch the image sensor directly (CMOS). Dust and dirt could be removed with air
blower, or you can wipe the lens gently with soft cloth that moistened with alcohol.

Device body can be cleaned with soft dry cloth, which can also be used to remove
stubborn stains when moistened with mild detergent. To avoid possible damage on device
body coating which could cause performance decrease, do not use volatile solvent such as
alcohol, benzene, diluent and so on to clean the device body, nor can strong, abrasive
detergent be used.

Dome cover is an optical component, do not touch or wipe the cover with your hands
directly during installation or operation. For removing dust, grease or fingerprints, wipe
gently with moisten oil-free cotton with diethyl or moisten soft cloth. You can also air blower
to remove dust.

Please strengthen the protection of network, device data and personal information by
adopting measures which include but not limited to using strong password, modifying
password regularly, upgrading firmware to the latest version, and isolating computer
network. For some device with old firmware versions, the ONVIF password will not be
modified automatically along with the modification of the system password, and you need
to upgrade the firmware or manually update the ONVIF password.

Use standard components or accessories provided by manufacturer and make sure the
device is installed and maintained by professional engineers.

The surface of the image sensor should not be exposed to laser beam radiation in an
environment where a laser beam device is used.

Do not provide two or more power supply sources for the device unless otherwise specified.

A failure to follow this instruction might cause damage to the device.

Important Safeguards and Warnings IV
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Regulatory Information

E234884-A416-IT-5

FCC Information

A CAUTION

Changes or modifications not expressly approved by the party responsible for compliance
could void the user's authority to operate the equipment.

FCC conditions:

This device complies with part 15 of the FCC Rules. Operation is subject to the following two

conditions:

e This device may not cause harmful interference.

e This device must accept any interference received, including interference that may cause
undesired operation.

FCC compliance:

This equipment has been tested and found to comply with the limits for a digital device,

pursuant to part 15 of the FCC Rules. This equipment generate, uses and can radiate radio

frequency energy and, if not installed and used in accordance with the guide, may cause
harmful interference to radio communication.

e For class A device, these limits are designed to provide reasonable protection against
harmful interference in a commercial environment. Operation of this equipment in a
residential area is likely to cause harmful interference in which case the user will be
required to correct the interference at his own expense.

e For class B device, these limits are designed to provide reasonable protection against
harmful interference in a residential installation. However, there is no guarantee that
interference will not occur in a particular installation. If this equipment does cause harmful
interference to radio or television reception, which can be determined by turning the
equipment off and on, the user is encouraged to try to correct the interference by one or
more of the following measures:

Reorient or relocate the receiving antenna.

Increase the separation between the equipment and receiver.

Connect the equipment into an outlet on a circuit different from that to which the
receiver is connected.

Consult the dealer or an experienced radio/TV technician for help.

Regulatory Information V
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Introduction

1.1 Cable

Figure 1-1 Cable list
9 — —®[1@© —
2 y — o,
o] © —s

LY —

For more information about cable ports, see Table 1-1.
Table 1-1 Cable Information

Inputs DC 12V/AC 24V power. Please be sure to
supply power as instructed in the Guide.

DC 12V/AC 24V power
input .

or damage couild oceur if
_not stipplied correctly.

Includes alarm signal input and output ports, the
2 Alarm 1/O number of I/O ports might vary on different
devices. For detailed information, see Table 1-2.

e  Connects to network with network cable.
e Provides power to the device with PoE.
3 Ethernet port m NOTE

PoE is available oh select model.

4 Audio input Connects to sound-pick-up device to receive audio

signal.
5 Audio output Connects to speaker to output audio signal.
6 Power output Supplies 12V DC 2W power for external devices.

Introduction 1
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For more information about I/O port, see Table 1-2.

| PortName

ALARM_OUT

Table 1-2 Alarm Information
| Function , .
Outputs alarm signal to alarm device.

Report Reference #

Alarm |/O

ALARM_IN Receives the switch signal of external alarm source
ALARM_GND | Ground connection.

1.2 Connecting Alarm Input/output

NOTE
Alarm InpUtioltput is available on select models.
Step 1 Connect alarm input device to the alarm input end of the I/O port, see Figure 1-2.

Device collects different states of alarm input port when the input signal is idling and

being grounded.
o Device collects logic "1" when input signal is connecting to +3V to +5V or idling.
e Device collects logic "0" when input signal being grounded.

Figure 1-2 Alarm input

Alarm Input

r Network Camera
5 Collecting
Ground Wire

Step 2 Connect alarm output device to the alarm output end of the I/O port. The alarm output

is open-drain output, which works in the following modes.

e Mode A: Level application. Alarm outputs high and low level, and the alarm outlet
is OD, which requires external pull-up resistance (10K Ohm typical) to work. The
maximum external pull-up level is 12V, maximum port current is 300mA and the
default output signal is high level (external pull-up voltage). The default output
signal switches to low level when there is alarm output (As long as the operating
current below 300mA, the output low level voltage is lower than 0.8V).

e Mode B: Switch application. Alarm output is used to drive external circuit, the
maximum voltage is 12V and the maximum current is 300mA. If the voltage is
higher than 12V, please use an additional electric relay.

Introduction 2
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Figure 1-3 Mode A
/m._\s

y

“QA J

External Device
Power

Resistance I

Metwork Camera

Max
Alarm Output | 12', 300mA
Dutput

|

Figure 1-4 Mode B

Ground Wire

Adarm

Report Reference #

RO

Network Camera

Max
12V, 300mA

T Alarm Output

o L

Cuatput

Ground Wire 1

Step 3 Log in web interface, and configure alarm input and alarm output in alarm setting.
e The alarm input in the web interface is corresponding to the alarm input end of the
1/O port. There will be high level and low level alarm signal generated by the alarm
input device when alarm occurs, set the input mode to "NO" (default) if the alarm
input signal is logic "0" and to "NC" if the alarm input signal is logic "1".
e The alarm output in the web interface is corresponding to the alarm output end of

the device, which is also alarm output end of the I/O port.

Introduction 3

This report issued under the responsibility of UL

E234884-A416-IT-5



Issue Date: 2019-09-26 Page 85 of 203 Report Reference # E234884-A416-1T-5
Enclosures

Manuals ID 6-02

2 Network Configuration

Device initialization and IP setting can be finished with the "ConfigTool" or in web interface. For
more information, see the WEB operation manual.

m NOTE

e Devi

initialization is available on select models, and it is required at first lise and after

is being reset.

The following figures and interface
prevail,

2.1 Initializing Device

Step 1 Double-click "ConfigTool.exe" to open the tool.

Step 2 Clickm.

The Modify IP interface is displayed. See Figure 2-1.
Figure 2-1 Modify IP interface

i S s
- mtlzen B

taines 3 R 320800000017

nitalized S # i . 320000021

itz - §1 1P Carnery = 266000030 R

intlneg e

nitalied PoA35F

A - Inisialze. B Moty P % dewmpot  SEEpon  ofsaga [HDeete

Step 3 Click Search setting.
The Setting interface is displayed.

Step 4 Enter the start IP and end IP of the network segment in which you want to search
devices, and then click OK.

Network Configuration 4
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All the devices found in the network segment are listed.
Step 5 Select one or several devices which Status are Uninitialized, and then click Initialize.
The Device initialization interface is displayed.
Step 6 Select the devices that need initialization, and then click initialize.
The password setting interface is displayed. See Figure 2-2.
Figure 2-2 Password setting interface

1 device(s) have not been initialized

Username :a‘um]‘n‘

New Password

Wipak..o Medidm:.. .. Strang

Confirm Password

{1 EmailAddress

“After you have sef new password, plesse sef pa:

Step 7 Set and confirm the password of the devices, and then enter a valid email address.
Click Next.
The final setting interface is displayed.
@ NOTE
Password can be modified or réset in System Settings.
Step 8 Select the options according to your needs and then click OK.
The Initialization interface is displayed after initializing is completed. Click the success
icon (%) or the failure icon (£ ) for the details.
Step 9 Click Finish.
The device status in the Modify IP interface (Figure 2-1) turns to Initialized.

2.2 Modifying Device IP Address

@ NOTE
e You can modify IP address of one or multiple devices in one time. This section is based on
ing IP address

 batch is available only when the cofresponding devices have the

same login password,
Step 1 Double-click "ConfigTool.exe" to open the tool.
Step 2 Click@.

The Modify IP interface is displayed. See Figure 2-1.

Network Configuration 5
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Step 3 Select the devices which IP addresses need to be modified, and then click Modify IP.
The Modify IP Address interface is displayed. See Figure 2-3.
Figure 2-3 Modify IP Address interface

Modify P Address x

Mode G Static i DHCP
Start IP . . I samelp

Subnet Mask

Gataway

oU s6 7

k devices will automatically obtain [P
addresses from DHGP server when you select DHCP.

Step5 Click OK.

2.3 Logging in Web Interface

Step1 Open IE browser, enter the IP address of the device in the address bar and press
Enter.
If the setup wizard is displayed, follow the instructions to finish the settings.

Step 2 Enter user name and password in the log in box, and then click Login.

Step 3 For first time login, click Click Here to Download Plugin and install the plugin as
instructed.
The main interface is displayed when the installation is finished. See Figure 2-4.

Network Configuration 6
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Figure 2-4 Main interface

Network Configuration 7
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NOTE

|
\\ /

Manuals ID 6-02

o

]
\__/

e

Network Camera *1

3.2 Dimension

[T} note

Network Cameral
ek Start Guide

Report Reference #

Installation

Screw Package *1 Waterproof Connector *1  Installation Position Map *1

CD-ROM/QR Code 1 Wrench *1 {Optional)

Following figuires are for reference only, the actual prodiict shall prevail.

455 [1.79"]

| Model A (Unit: mm

i |

88.9 [3.5"]

2122.0 [#4.8"]

@110.0 [24.33"]

3-24.5 [20.18"]

Installation 8
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| Model B (Unit: mm [in]) |

47.0 [1.85"] 21224 [24.82"]
____J 2110.0 [#4.33"]

3.3 Installing Device

3.3.1 Installation method

Ceiling-mounted

Hang-mounted

[

|
"
=l=

Installation 9
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Wall-mounted I Pole-mounted

3.3.3 Attaching Device

A CAUTION

Make sUire the mounting slirface is sirong enoligh to hold at least three times of the device
weight.

Installation 10
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Cable going through the mounting surface

@Wjaﬁ%

~ =

— o
® WQ %
— =P —

I

S

9 S =
!
!

Cable going through the side cable tray

\w»/

Mi%%%

@ -
\%S;/ s
&)
ﬁ@
@ W %

RAws

3.3.4 Installing Waterproof Connector
NOTE

This part is only needed when there is waterproof connector come with the device and the
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devide is used outdoor.

=

S

3.3.6 Adjusting Focal Length

Installation 12

This report issued under the responsibility of UL



Issue Date: 2019-09-26 Page 94 of 203 Report Reference # E234884-A416-1T-5
Enclosures

Manuals ID 6-02

PN o - “nk\

/ N\ / S,
A /At g\
/ [ \J |
% (D toosen | i (1) toosen |
\ ( /
\ /

Installation 13
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it 2z ze 4 JATHI BT

SOCIAL SECURITY IS OUR RESPONSIBILITY

ua

TECHNOLOGY

Zhejiang Dahua Vision Technology Co., Ltd

Address: No.1199 Bin’an Road, Binjiang District, Hangzhou, PRC.
Postcode: 310053

Tel: +86-571-87688883

Fax: +86-571-87688815

Email:.overseas@dahuatech.com

Website: www.dahuasecurity.com
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Model B (Unit: mm [in])

47.011.85" 21224 [#4.82"

\ﬂ (// y “ 21100 4337

\\ J !
A\——mmr/ N ‘Jr ! ‘ 3-95.0 [20.2°]
NI

3.3 Installing Device

3.3.1 Installation method

Ceiling-mounted Hang-mounted

£
)
./

— " —~. //

Installation 9
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Wall-mounted Pole-mounted

3.3.2 Installing SD Card (Optional)

3.3.3 Attaching Device

A CAUTION

Make sure the mounting surface is strong enough to hold at least three times of the device
weight.

Installation 10
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Fig. 1-Radition Diagram
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J- I

m LED & 4t fi 2R

Fig. 1-Relative Radiant Flus vs.Forward Current

Fig. I-Forward Current vs.Forward Voltage
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Fig 3-Relative Radiant Flus (350mA) vs. Ambient Fig. 4- Forward Voltage Flus (6350mA) vs. Ambient
Temperature Temperature
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2 Yfﬁ
I

@ MrE A= ERE, SFEMHILIT.
6.3 (R REKETS
(1) e S PSR R i I, AT )2, ARe KL elili, #7NAMENE

AT SMER, RIIAHRIEIE:

(2) MREFHyEEIRE R, B LED = @ i FH S8 7 e {F LED <7 AR B

(3) IR R IR BB FE Pl 2F 400°C LA, 54k , RRE RIF REH AT RN

(4) 15, IRERIE S AR RE I B td . JRBERT(A] DT 6 Fb, M5 HIRIAE 85 Callm T Ui
JERS, AR AN RS, BN RSWTT,

(5) J8%F— BT, ¥21% LED fy 55— e iy 16) Ra B 8] A bR J s

() IiETE G, AR ETRIE, WIF.

A

6.4 fHRBF=RHERATS
AR IR P it 2 [ R ot I I B S R
Fs Il IR ks €4 ek
1 fiGiE (200+/-5 & 5S) 3 <30°C/60%RH
2 iR (215+/-5 & 55) 4 <30°C/60%RH
3 iR (260+/-5 FE 5S) 5 <30°C/60%RH
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Te=200°
¥

Trs160”

T

T MAX= 1507

Te max= 100"

*

s Tseo0-1208 oy

25

MY’it’r&e 25°C 10 Peak Amin ety TG Z,

s Bl

Tt

B e
e SR |

Tak weaE S R
P

i T $5°C 10 Paak 5010 R T2

Mo ) AR AGEIIIT 2 DO IS B TS AR T M 10 43 1 et
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LT
Tos ¥
Frawg
o
Tt

B

Wi

A

i 35°C 10 Poak S Buin

A

IRV 2

R R T

s

[ERE A (CRIRAEEE TS | R TS | AR T e

S IR AT TR (153 | YV (183°CIY | BHH Y (21TCIH Y
TR ERED S D

TR TR BK3C/S ek 3°C/S K 3C/S

TP : BNRJE (Ts min) | 100°C 100°C 150°C

THMIRPE: B KHE (Ts max) | 150°C 150C 200C

Fi ) Ces) 60-1208 60-1208 60-180S

TR (L) 160°C 183°C 217°C

PLRIR RS (tL) 408 408 20-30S

AR 200°C 215°C 260°C

SEBRAERS R R ELRE £5°C YT | BS 58 53

PS5 SRS 6°C/S 6°C/S 6°C/S

“H P AR UL E B[] 4 440 5 3 5 414

bk 7RI R L XA
i 0755-29361800/29361900 1%
Pk www.xssy-led.com

L: 0755-29169390

:

e BB R TR 10 B 3 £
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R

(DZEBF=Z B, WA45E/ MR 100pes 1RF=, BHRF= 100%A 4. J7 AT FCltk Bl =

(2LED FRE T Z5% W EE, TiewmfEREinss, Bl
TRl HE S0 LED F= 5 ShaE 4 3

() BIRIEAEASE RS, LED PSR AR ERE e IR, MU A AE T bxf LED 8T
FH TR A, AAZNAE LED v E IR Jo L AR

(4) LED 4T [RliFA2 A it —ik s

(5) IR T A2 o AN Tk e B I 3 5

(6) ZEII% PR S AR B 85

(DU EZEER IB3CLHGE, IB3CEHBEMN 207CEMBENRRETZE, &
ALK BB N BN LGB SR, 1 AR R A U 5 H A
SEIF S AR .
6.5 W=k

(1) W A BIAEHE T 2SRRI &

@) FLRBET EBEHERMF=M.

HEE: AFEEH
7.1 BRI ER:
SMBEMIR: WREMEREARAR, TSR TRRERRESR, BUCRAE
Fr R BT AR AR
7.2 FRBHRTH:
ST RINFE Lw 8 LED, RS AU A IR =30 SFHEK, T 3w #97f,
HERF B A OB IR =80 P77 K, RECHERGR T EE BT 50°C.

L [EE AT AR g

1w 9-25¢m? =1. 5mm 98 7 B ‘ 18 4 B ’ 168 4 W

Huhke JTAR BRI R B R B B B BT 10 #5 3 #% Rgg“éﬁg
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X9%Y
2W 36-80cm’ =3. 5mm =1. 5mm 1.5-2. 5mm Z20mm
3w 90-170cm® =bmm

7.3 T B

K3 LED FMR 5 Hc R I (RAIE PR AP, SRRl AT, Do PR T A 45
AIEE, BIAE LED BRI A RMGE B RNER (SREH=3. 00/m 1o &
HEHE, FEER 100um LU, 52K R EE LA a i OMERA R S8 E
A, RIERERE) .

F\E: W
8. 1 {rsBA= R .

EMERSAET, REBERYIEN, WABKERL, HER, misERmiE ek
R, FWEHREIT RS, " LU To A RS 36, AR A AR A A T v
ST ) TR AT (BRI AR £ AT ) W HR i 8 1 3 G (3 i
b BN ANt L EERIGHD o SEIT hRT MAR TERERT e Bk

i (V5 LED NARGEH) . FR T EARTR. FEOTOR(EE. [l SO G R NG A LED

i 4
2 N

e /2 =g

:

(£l

B G A3 AN BN VA :
BT AR RS, 4, LR RS R, S i S B LED R
AR 8 DI REARIA o
8.2 NEH 7= I

T Fr 7= b HE VeSS L O AR b B v .

Y Ak 3 ’E

Huhike 7ARAR BRI G DO Sk B OB R R T B 10 4 3 4K a&%é%
i 0755-29361800/29361900 44 5L: 0755-29169390 1
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XSSYy”

oW R

FhE. mENRENASM
9.1 AR RION
(1) LED AN Ao S T 3R 3Y,  EL 268 2 18] 7= AE ik () FR YR BZS /N T LED JUA% b2k, LB ml fE
SEEHETF:
(2) PRI, PRAIERER LA, & NRMATEER LS SERIEREN, IS
FLED R, BESLEIEER ANEg, HR AT (Pl 140B F=h, FEfE A

1

S oo ROR T PN TR R AN
(4) VERRBE G LED AT S EEMRYE, MR R B3R TR
(B)LED S FH = M 7E4H2E, Bk A T2 AR08 S e b ) PHCT RORRVERI KR, RAESENE I )

(6) 3T AMEFR LED NP7 8, MBS RY, AT IR R Bl 5 oot 7= S Al SRR

Huhke JTAR BRI R B R B B B BT 10 #5 3 #% Rgg“éﬁg
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V‘leel
JUNN

YT R SENLA R AT

SHENZHEN XUSHENG INDUSTRY CO.,LTD.

& &EINS
ZERETFTH

FEPER: _WLREERBOERAT

PEREE: _ SE03-HP6070M_(35mil)

BEEHM:
RAFME.
SRR HELEm LiE A
B
TR BIR) Bk SRIGHIA Bk

Huhke JTAR BRI R B R B B B BT 10 #5 3 #%
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N

m B

FAESTIREE

NTIE 3

FA i ThERZE 850nm
L b‘iﬁ] :

T RRIT

<fF CCD B

HTRIEH
m HfERRRE R

e 5 R RHEAE HLpE IR
DiFE P4 1.8 w Ta=25°C
1E ) FELL Ir <1000 mA Ta=25°C
J= A L VR 5.0 v Ta=25°C
TAEIRE ToPR -25°C 10 +80°C °C -
TEAELE Ts1G -25°C to +80°C °C -
SRR TsOL 260°C for Ssec °C -

m OBRERRIRA:

e 5 & jEZ) i BX B
iR Ee | Ir=1000mA - 190 - Mw/st
WA 201 - - 120 - Deg
gkt Ap | Ir=1000mA - 850 - nm
SeREEE I TR AN IF=1000mA - 20 - nm
1E 17 FL R VF Tr=1000mA - 1.8 2.2 \%
J 1) FEL I IR Vr=5.0v - - 10 pA
m BRI

Rz MIN MAX
BE
1=800mA 1 1.6V 1.7V
I 1.7v 1.8V
HI 1.8V 1.9v
v 1.9v 2.0V

Huhike 7ARAR BRI G DO Sk B OB R R T B 10 4 3 4K
i 0755-29361800/29361900 44 5L: 0755-29169390
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w LSRG 2R

Fig. 1-Radition Diagram

~-105 =120 120 105
By ™ S e B LR (B oW/ 57) Bav(50%)=122.9
E#@ﬁ?@ﬁﬁ;ﬂ F) /)T" 8 200.0
i 1 | B
50 1
—
/'/i 150.0
=75
g 100.0
-60 0.
56.00
-15
°
30 -15 o 15 30 ~90 -75 ~60 ~45 -30 -15 0 15 30 45 60 75 90

) MIRBE (w7 X}

BATIRBE S AT RAE - (FAE |, HBHTSREEnw/sr)  C0-180

spE | W] B[ GBRE | mE| BE [ K BE

-90.0 5.945 ~58,0 114.5 ~26.0 177.0 6.0 188.4

-88.0 i1.24 -56.0 120.0 -24.0 179.3 8.0 187.8

-86.0 17.32 -54.0 125.4 | -22.0 181.2 10.0 186.9

~84.0 24.14 ~52.0 130.3 ~20.0 183.0 12.0 185.7

-82.0 31.29 | ~50.0 135.3 | ~18.0 184.5 14.0 1564,

~80.0 38.72 ~48.0 140.0 -16.0 185.6 16.0 1827

~78.0 46.28 ~46.0 144.5 | ~14.0 186.6 1830 184.9

~76.0 53.70 ~44.0 148.8 ~12.0 187.6 20,0 1725

-74.0 61.18 -42.0 152.9 | -10.0 188.3 2z.0 1i6.7

-72.0 68.58 | -40.0 156.7 -8.0 188:% | 24,0 174.5

-70.0 75.78 | -38.0 160.3 -6.0 189.2 26.C 172.1

-68.0 82.99 | -36.0 163.5 -4.0 15905 28,0 | 169.4

-66.0 89.77 | -34.0 166.3 -2.0 169.5 30.0 166.3

-64.0 96.45 | -32.0 169.3 0.0 135.6 32.0 163.0

~62.0 102.7 ~30.0 172.0 2.0 YR9LE 4.0 159.2

~§0.0 108.7 ~28.0 174.7 R 1348.9 36.0 155.2
Mk )R AVEIIT G Sk B A T 10463 B et
diE: 0755-29361800/29361900 45 £ 0755-29169390 it ]
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Y ®

J- I

m LED & 4t fi 2R

Fig. 1-Relative Radiant Flus vs.Forward Current

Fig. I-Forward Current vs.Forward Voltage

30
. 28 .
£g i g
Bz E
& Z
§ %18 B
o
§ 440 // ©
2 5
% Lo Z
= [ T 0 - T T T 1
oo oL T b T 1T 1T 1
o 260 400 500 800 000
o0 08 15 45 20 25 I0 28
fi-Fonard Cusrent [mA)
ViFomard Valtage [v]
Fig 3-Relative Radiant Flus (350mA) vs. Ambient Fig. 4- Forward Voltage Flus (6350mA) vs. Ambient
Temperature Temperature
120 17
£
£ 400 16
5 \\
L o0 = 16
Ed \ b P
@ 60 )
v
&
i a 12
g
o
20 12
e 2 a0 L 80 100 o 20 40 60 a0 100
Ta ] Ta (]
Fig. 5-Peak Wavelengh(@350mA) vs. Ambient Temperature Fig. 6-Maximum Dirving Forward DC Current
vs. Ambient Temperature (Derating based on
T3 max.=115° )
880 1200
1000 ]
870 -
L e
= o g a00 \ =
£ . & .
s [ <K
EH e
1 £ qun | —— RbeAOCH
250 e RAPESDUE A
200 1 e RtFESOOCY
840 o I I
° » ° 8 ke oo 6 2 a0 80 80 100 120
Tat) Ta ey
S o v e ¢ 7 L g ) Sk ot ] e 3 & {
PRI S 22 D6 AT B B B R R TR 10 4 3 Estine
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» SPRR

0.30+0.0 1
0.030+0.05+ 0.03:40.05
= i
C‘f"j Ve ;_:r«?‘z_ B :’:
S iills 3
S 3 i
+H o t
o 2 i )
& <y {‘r =
S 2 il !
\ &3 L
~6.000+0.03+ ‘ 0.700
1.850 D hoc
7.650
7.850+40.054—

Notes:

1. All dimensions are in millimeters (Fff R~I LA&EK Ky BLfr)
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n TR

ol
WA A PR FREmN | AR PFA ok ik WAL
FeFELALIRK I 1000H 10pcs PR A IR R < 5% *
MEEFERALMIR | 1.5 45/2.0 5 1E 5 R 200H 10pes SPAER AT R P S 5% *
HE A SEREAE SERAT R A, *
AU
WHRIA WA FEAEIN T Pl S o VA ok Bz WAL
FEh R 400°C/5 38 100pes 0 K% *
[ERRaEeR i 260C 1R 1000pcs 0 K%k *
IR
PRI A Pl i FEEEIN I T A ok Fitk LRLE
R 260°C 1R 1000pcs 0 Kz *
Wit -35C~90C 1H/100T 100pes 0 K3 *
AR 150°C 24 /B 100pes 0 K% *
M AF A -30C 24 /i 100pcs 0 K%k *
L RETR -
BRRIA BliEe S0 Helf e TRRHCRE FFA ok Bk RGR
iF i L I Ay 2 £ 24H 10pes 0 SEAT, 0 diH *
JR LR 15V [ B R 10pes 0 FEXT, O Wi *
RIcHIE PG 2 M0 10pes 10%35 57
AR A SR TR 10pes 10%3% 5h 35
kmpii: FARR I !X'l{k‘:ffiliéﬁi W OE B TR 10 M5 3 88 Rggna;}g
i 0755-29361800/29361900 44 5L: 0755-29169390
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XSSYy”

oW R

LED ﬂé{f};ﬁ ?‘ﬁﬂ‘ R&D:2012.12.17
USER MANUAL

HHRE

B AR A AR M. b TS A LED PRI T 8, TSR e R
FATF BT, ZEMERERAATR =M, RE#SR, B AN ERRMIEK
W= BRI, A A P SRR RO RS

BATARIEE BT Z A B MR B MRS L R BRI B R IR S -

FEAEFAIR R LED /=Ml AT MDA T AL, T ART ) LED 4P 7 EE AR
*EH, LRERS,

Rl T SN TR AL BIGERAR RIS 9 LED, 7ESKER M -h LT et SR R G utit
ACE, AR, AR BMZE, AFMPRNERGEREZTANRE, Bk
MIAGE, HOEER! Sk, WAIadkEse®, AEMOEFRAEHAFM, WRnkAEm
KA RS BE DT

FINTR RS ARAT  TAEER

Huhke JTAR BRI R B R B B B BT 10 #5 3 #% EACHéPe
5 e Reace {Ine|
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B ERNE
1.1 {53 %7
1.2 M AR50

Fo= EEHRE
2.1 M R A28 5 (RAF
2.2 MR BRIV HIE 5 R 7

B B
3.1 B RIS
3.2 Xt LED (9 fE

SEP0%. LED By FILRBR it
4.1 LED [ FHZ#8 & it

BRE. 4R
5. 1 fEb Ay TE
5.2 ZRIRIERE LA Rl e A

BN RS
6. 1 &Fhr=fhpfRE =X
6. 2 T3 M = R IR R RT PR 4 1
6.3 TAUMIF= MR ERIE T 2
6.4 {HURH = S EIFUE T 2
6.5 MG F = MR 2

FLE: BHER
.1 BRI RRE
7.2 AREER T
7.3 WUAR HER DTk

BNE: BUETE
8. 1 it B = S e vk
8.2 M A= Mg b ik

FE: BERRZN

Huhik:
L3
R

TAR AR ERYITIT 5 2 AT AR Sk — B Pz 28 RHE TR 10 5 3 B

et
0755-29361800/29361900 1% £: 0755-29169390 1
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r yn
JINS2
H—%F: PENE
L1 B R RS

1.2 FERTERRT

B RESRE

2.1 FRBEFERRFIRE S R
2. 1.1 fii e = s ks

BEARFLED 7= @ R RURHE R, BB, B, BB REs ek, el
TR AR SRR, R ERARAH IR A, TR T B R BB, 0 2R ALY
LED fUA4R CAMR, W, WEREIER, Kz R STl S BRiase b T
fE
2. 1.2 (U e 7 S e A

PR AR G AT B Sk — B 2 R TR 10 45 3 18
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W EBENE 1 FHEER,
(2) Fa RSP 20 BRE
(3) B BHE P b0pes = fih:

i, KM, W

2. 1.3 PrU = & T R A A
LED J& THNB BB o, ERIRRET, BARKF MR IR £ 2K 2TE
J345 0 LED Jofk, ATt ELA B B At R AR, S T SR SRR . A3 S et R
SR M AT SRR SR A, R BT LED P i SRR T A A S B e A
HRABERARITIT, 7 @ ERAF P T ZEHI7E 20-30°C/60%RH 4 »

2.2 WA= RFINEE 55T
2.2.1 JLZZF) LED P ReR R AR, RIGRIREA, B, P ismSEsas, L4
B (R TR S e B
2.2.2 05 7= b B AL R
WA= MaRESEUTE R, Bl 55 bk

Mibl: | BRI Bk SRR T 063 et
i 0755-29361800/29361900 1% 11: 0755-29169390 Ut |
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B=%. BBy

3. 1 B R G

3.1.1 Wi e mRAL, KRR, DR, EEARE.

LED J& T SSD f SR8, TEAELMM, BRI nsm i B ppife UHEET
BeF&ZF)

3. 1.2 JLAH: LA LR R 2

] A B :
5,13 BAEGRE

St D e LED B4, AT B PERTHURCF, R LED J [E S R R LR,
L) 2 75 92— R B T AR BS PP LR, TR T A Th 6 JL 77
. RUFEER, B SRR EE.

Mibbs TR RYITT S 2 (R R S — B PSR R A DAL 10 13 8% et
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XSSy’

oW R

3.1.4 BRI

BEfR: HEEFT, (T2 AR RMMFRMESE, Mo UEHR, —Remas
PRGBS R

R TR, RTREMEER, B, EOETREERE, EHRMEE R,
15 WHRYEMREEE, RERFES.

3.2 #HHUGHLED HfisR

3.2.1 HEmEE

(1) IR 1) (9 LI B FB IR P~ AR M9, {8 LED R Aeds, BRI R IRIESS I, ELAETAE,
BREMAR, FHarEH.

(2) B eNR B K22, PR LED = B BIR (AFIEHM)

(3) BIAELHE IR FAL)Z, 15 LED B TIE, RIHAILIT:

(4) SR =R R BRI RS, SRS, %) LED =R T EE R CREEFID .
3.2.2 BB LU BRI E

MEELIF CErE, WK, B%%) BT EEEAL LED i R T HREMUT By e B s it
M, FEF:

(1) ZE IVl B e e AR S P B T 1, TR & RABR RIS, BERIEEG RS
SR A b P B T FLPELY 10°-107 Q s,

@) EF=mlE, FIANRE, BEEUGISR&TFERFOBEN, BEHSRETTN
FLoQ. EHFEHROAFMRE L, FEERTRE, Elfd, #ERFHHR
AR, ATERERIL, HUBORDBHRAS AT Al A i E 4

(3) B3 LED FEAE A B b oib &, AR A B bkl

(4) BB 50% A, AR S F T # .,

$PUE. LED REAILREBR B
4.1 LED 7RERES R RIS AR
TERLF = SRR Bt o, ARTEIRAN IR, HARAIAR), SRR R IR ETT
3, MFEAT TR LED (yeh, #, JepdEtE, DARRR LED = &K HATIER A 52k, b AR

Huhke JTAR BRI R B R B B B BT 10 #5 3 #% Rgg“éﬁg
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X9%Y

Lk B h AT I EL AR SR, WA SRR AR AT A RS, MR S8 Sl b IR E L 2 1)
LED, SRITHERN AN, RRAEEM RS, MEFFiP S LED B4R % thek i 2 R
JEHRF AL HER IR, ISR — e HE T 8 S AT Z 1) ) AL

LED JB T B o a5, 8 i A2 IR 7 s i 5 LED, FR-EREA 2, A
SIFSURFL T ®) LED S5 b IHE Y BELs /N, R R R A B N 4% LED MR TH . IR A
T A LED N ERGHABOR, i R E R ARG, DRIES AR AN A, fRIE

LLY

BRE: G¥FR

5.1 fENVRIVEE T fE

MFHEA TR B/, W, B35 Fre 5 LED BHEEARY R T HE 0 brir s
B, EXAFWFER— T Ak
OMENERE TESEMERTER.
BN AR R TS .
) HBAF IS B A ZER AL A AERFF R F R R E L.
(4) 1 £ 7 T 2 SR e e P
GY AR, N RIFER TR B BRI,
©mEiE, ’R&SH EEHHBREREEER L.
5.2 FERIFEEURY kIR
(1) ZE B FME B I (R UETE 20-30°C, BOWREEEFE Py CRATEE v Serd i 4k ), JF
BEAR LED RN FEHRFERERE, QERFABRNEA, B ARRSARER
{KELR LED 430
(2) B4 LED BT A MMAE MO RFR S R, 3T R HAb LED MRk, ATERAE
P R BRAEIPEL MSDS R 3E (M T eHIRR) , HIAHTREEW (0 PCB IR, BIRFE,
BAER, RBETRYEERD  MRLVWR s, SERAORIER . LBLE
H5 LED MPRUR A4 52 [ Bl E A3 R N, 9050 LED 586, & s iR E A R R T
T, W5 idnk LED A UEeRZ @, LED RERL, AR Re R EE, WMSH
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LED JEHLIERER L

(3)LED /= dh i f L e &

LED B ALIL G AERES LED B FIAT ML #2 LU 55 RS )X AL, =5 LED 7= Al B S i
W BT RS K& ERERERAE, MTRRABERRNMRER, 5HRE
KA R WS AR R BB : (i, BT, MR
ELSFIRRHI &

B LED RABLAR A Milide, BIRURZEMG, BE B4 ZH RO,
LB 7= SRR SR RE R R BB SR
5.3 MERIHRETT R

BAK: BEFsH
6.1 BRI AR
e RN (EIFRES BT EAT P
P 271 v v X v
ik Jr 251 v v X N

8.2 TrRBIF R RR AR 4
PR R AR R ESR BRI ML AT B R A R
(DR A= R, SBO=M I CIRE TR, T™EH BT,

bk 1RO A Bk SRR T 10 B3 B 2 zathe
. s REACH LJNC)
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2 Yfﬁ
I

@ MrE A= ERE, SFEMHILIT.
6.3 (R REKETS
(1) e S PSR R i I, AT )2, ARe KL elili, #7NAMENE

AT SMER, RIIAHRIEIE:

(2) MREFHyEEIRE R, B LED = @ i FH S8 7 e {F LED <7 AR B

(3) IR R IR BB FE Pl 2F 400°C LA, 54k , RRE RIF REH AT RN

(4) 15, IRERIE S AR RE I B td . JRBERT(A] DT 6 Fb, M5 HIRIAE 85 Callm T Ui
JERS, AR AN RS, BN RSWTT,

(5) J8%F— BT, ¥21% LED fy 55— e iy 16) Ra B 8] A bR J s

() IiETE G, AR ETRIE, WIF.

A

6.4 fHRBF=RHERATS
AR IR P it 2 [ R ot I I B S R
Fs Il IR ks €4 ek
1 fiGiE (200+/-5 & 5S) 3 <30°C/60%RH
2 iR (215+/-5 & 55) 4 <30°C/60%RH
3 iR (260+/-5 FE 5S) 5 <30°C/60%RH
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Te=200°
¥

Trs160”

T

T MAX= 1507

Te max= 100"

*

s Tseo0-1208 oy

25

MY’it’r&e 25°C 10 Peak Amin ety TG Z,

s Bl

Tt

B e
e SR |

Tak weaE S R
P

i T $5°C 10 Paak 5010 R T2

Mo ) AR AGEIIIT 2 DO IS B TS AR T M 10 43 1 et
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LT
Tos ¥
Frawg
o
Tt

B

Wi

A

i 35°C 10 Poak S Buin

A

IRV 2

R R T

s

[ERE A (CRIRAEEE TS | R TS | AR T e

S IR AT TR (153 | YV (183°CIY | BHH Y (21TCIH Y
TR ERED S D

TR TR BK3C/S ek 3°C/S K 3C/S

TP : BNRJE (Ts min) | 100°C 100°C 150°C

THMIRPE: B KHE (Ts max) | 150°C 150C 200C

Fi ) Ces) 60-1208 60-1208 60-180S

TR (L) 160°C 183°C 217°C

PLRIR RS (tL) 408 408 20-30S

AR 200°C 215°C 260°C

SEBRAERS R R ELRE £5°C YT | BS 58 53

PS5 SRS 6°C/S 6°C/S 6°C/S

“H P AR UL E B[] 4 440 5 3 5 414

bk 7RI R L XA
i 0755-29361800/29361900 1%
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R

(DZEBF=Z B, WA45E/ MR 100pes 1RF=, BHRF= 100%A 4. J7 AT FCltk Bl =

(2LED FRE T Z5% W EE, TiewmfEREinss, Bl
TRl HE S0 LED F= 5 ShaE 4 3

() BIRIEAEASE RS, LED PSR AR ERE e IR, MU A AE T bxf LED 8T
FH TR A, AAZNAE LED v E IR Jo L AR

(4) LED 4T [RliFA2 A it —ik s

(5) IR T A2 o AN Tk e B I 3 5

(6) ZEII% PR S AR B 85

(DU EZEER IB3CLHGE, IB3CEHBEMN 207CEMBENRRETZE, &
ALK BB N BN LGB SR, 1 AR R A U 5 H A
SEIF S AR .
6.5 W=k

(1) W A BIAEHE T 2SRRI &

@) FLRBET EBEHERMF=M.

HEE: AFEEH
7.1 BRI ER:
SMBEMIR: WREMEREARAR, TSR TRRERRESR, BUCRAE
Fr R BT AR AR
7.2 FRBHRTH:
ST RINFE Lw 8 LED, RS AU A IR =30 SFHEK, T 3w #97f,
HERF B A OB IR =80 P77 K, RECHERGR T EE BT 50°C.

L [EE AT AR g

1w 9-25¢m? =1. 5mm 98 7 B ‘ 18 4 B ’ 168 4 W
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X9%Y
2W 36-80cm’ =3. 5mm =1. 5mm 1.5-2. 5mm Z20mm
3w 90-170cm® =bmm

7.3 T B

K3 LED FMR 5 Hc R I (RAIE PR AP, SRRl AT, Do PR T A 45
AIEE, BIAE LED BRI A RMGE B RNER (SREH=3. 00/m 1o &
HEHE, FEER 100um LU, 52K R EE LA a i OMERA R S8 E
A, RIERERE) .

F\E: W
8. 1 {rsBA= R .

EMERSAET, REBERYIEN, WABKERL, HER, misERmiE ek
R, FWEHREIT RS, " LU To A RS 36, AR A AR A A T v
ST ) TR AT (BRI AR £ AT ) W HR i 8 1 3 G (3 i
b BN ANt L EERIGHD o SEIT hRT MAR TERERT e Bk

i (V5 LED NARGEH) . FR T EARTR. FEOTOR(EE. [l SO G R NG A LED

i 4
2 N

e /2 =g

:

(£l

B G A3 AN BN VA :
BT AR RS, 4, LR RS R, S i S B LED R
AR 8 DI REARIA o
8.2 NEH 7= I

T Fr 7= b HE VeSS L O AR b B v .

Y Ak 3 ’E
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XSSYy”

oW R

FhE. mENRENASM
9.1 AR RION
(1) LED AN Ao S T 3R 3Y,  EL 268 2 18] 7= AE ik () FR YR BZS /N T LED JUA% b2k, LB ml fE
SEEHETF:
(2) PRI, PRAIERER LA, & NRMATEER LS SERIEREN, IS
FLED R, BESLEIEER ANEg, HR AT (Pl 140B F=h, FEfE A

1

S oo ROR T PN TR R AN
(4) VERRBE G LED AT S EEMRYE, MR R B3R TR
(B)LED S FH = M 7E4H2E, Bk A T2 AR08 S e b ) PHCT RORRVERI KR, RAESENE I )

(6) 3T AMEFR LED NP7 8, MBS RY, AT IR R Bl 5 oot 7= S Al SRR

Huhke JTAR BRI R B R B B B BT 10 #5 3 #% Rgg“éﬁg
H1i%: 0755-29361800/29361900 5 5L: 0755-29169390 ]
Pk www.xssy-led.com THG: 20/20

This report issued under the responsibility of UL

E234884-A416-IT-5



Issue Date:

2019-09-26 Page 138 of 203 Report Reference #
Enclosures
Misc ID 7-04
V‘leel
JUNN

YT R SENLA R AT

SHENZHEN XUSHENG INDUSTRY CO.,LTD.

& &EINS
ZERETFTH

FEPER: _WLREERBOERAT

PEREE: _ SE03-HP6070M_(35mil)

BEEHM:
RAFME.
SRR HELEm LiE A
B
TR BIR) Bk SRIGHIA Bk
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N

m B

FAESTIREE

NTIE 3

FA i ThERZE 850nm
L b‘iﬁ] :

T RRIT

<fF CCD B

HTRIEH
m HfERRRE R

e 5 R RHEAE HLpE IR
DiFE P4 1.8 w Ta=25°C
1E ) FELL Ir <1000 mA Ta=25°C
J= A L VR 5.0 v Ta=25°C
TAEIRE ToPR -25°C 10 +80°C °C -
TEAELE Ts1G -25°C to +80°C °C -
SRR TsOL 260°C for Ssec °C -

m OBRERRIRA:

e 5 & jEZ) i BX B
iR Ee | Ir=1000mA - 190 - Mw/st
WA 201 - - 120 - Deg
gkt Ap | Ir=1000mA - 850 - nm
SeREEE I TR AN IF=1000mA - 20 - nm
1E 17 FL R VF Tr=1000mA - 1.8 2.2 \%
J 1) FEL I IR Vr=5.0v - - 10 pA
m BRI

Rz MIN MAX
BE
1=800mA 1 1.6V 1.7V
I 1.7v 1.8V
HI 1.8V 1.9v
v 1.9v 2.0V
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w LSRG 2R

Fig. 1-Radition Diagram

~-105 =120 120 105
By ™ S e B LR (B oW/ 57) Bav(50%)=122.9
E#@ﬁ?@ﬁﬁ;ﬂ F) /)T" 8 200.0
i 1 | B
50 1
—
/'/i 150.0
=75
g 100.0
-60 0.
56.00
-15
°
30 -15 o 15 30 ~90 -75 ~60 ~45 -30 -15 0 15 30 45 60 75 90

) MIRBE (w7 X}

BATIRBE S AT RAE - (FAE |, HBHTSREEnw/sr)  C0-180

spE | W] B[ GBRE | mE| BE [ K BE

-90.0 5.945 ~58,0 114.5 ~26.0 177.0 6.0 188.4

-88.0 i1.24 -56.0 120.0 -24.0 179.3 8.0 187.8

-86.0 17.32 -54.0 125.4 | -22.0 181.2 10.0 186.9

~84.0 24.14 ~52.0 130.3 ~20.0 183.0 12.0 185.7

-82.0 31.29 | ~50.0 135.3 | ~18.0 184.5 14.0 1564,

~80.0 38.72 ~48.0 140.0 -16.0 185.6 16.0 1827

~78.0 46.28 ~46.0 144.5 | ~14.0 186.6 1830 184.9

~76.0 53.70 ~44.0 148.8 ~12.0 187.6 20,0 1725

-74.0 61.18 -42.0 152.9 | -10.0 188.3 2z.0 1i6.7

-72.0 68.58 | -40.0 156.7 -8.0 188:% | 24,0 174.5

-70.0 75.78 | -38.0 160.3 -6.0 189.2 26.C 172.1

-68.0 82.99 | -36.0 163.5 -4.0 15905 28,0 | 169.4

-66.0 89.77 | -34.0 166.3 -2.0 169.5 30.0 166.3

-64.0 96.45 | -32.0 169.3 0.0 135.6 32.0 163.0

~62.0 102.7 ~30.0 172.0 2.0 YR9LE 4.0 159.2

~§0.0 108.7 ~28.0 174.7 R 1348.9 36.0 155.2
Mk )R AVEIIT G Sk B A T 10463 B et
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Y ®

J- I

m LED & 4t fi 2R

Fig. 1-Relative Radiant Flus vs.Forward Current

Fig. I-Forward Current vs.Forward Voltage
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. 28 .
£g i g
Bz E
& Z
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oo oL T b T 1T 1T 1
o 260 400 500 800 000
o0 08 15 45 20 25 I0 28
fi-Fonard Cusrent [mA)
ViFomard Valtage [v]
Fig 3-Relative Radiant Flus (350mA) vs. Ambient Fig. 4- Forward Voltage Flus (6350mA) vs. Ambient
Temperature Temperature
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£
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Fig. 5-Peak Wavelengh(@350mA) vs. Ambient Temperature Fig. 6-Maximum Dirving Forward DC Current
vs. Ambient Temperature (Derating based on
T3 max.=115° )
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1 £ qun | —— RbeAOCH
250 e RAPESDUE A
200 1 e RtFESOOCY
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S o v e ¢ 7 L g ) Sk ot ] e 3 & {
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» SPRR

0.30+0.0 1
0.030+0.05+ 0.03:40.05
= i
C‘f"j Ve ;_:r«?‘z_ B :’:
S iills 3
S 3 i
+H o t
o 2 i )
& <y {‘r =
S 2 il !
\ &3 L
~6.000+0.03+ ‘ 0.700
1.850 D hoc
7.650
7.850+40.054—

Notes:

1. All dimensions are in millimeters (Fff R~I LA&EK Ky BLfr)
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n TR

ol
WA A PR FREmN | AR PFA ok ik WAL
FeFELALIRK I 1000H 10pcs PR A IR R < 5% *
MEEFERALMIR | 1.5 45/2.0 5 1E 5 R 200H 10pes SPAER AT R P S 5% *
HE A SEREAE SERAT R A, *
AU
WHRIA WA FEAEIN T Pl S o VA ok Bz WAL
FEh R 400°C/5 38 100pes 0 K% *
[ERRaEeR i 260C 1R 1000pcs 0 K%k *
IR
PRI A Pl i FEEEIN I T A ok Fitk LRLE
R 260°C 1R 1000pcs 0 Kz *
Wit -35C~90C 1H/100T 100pes 0 K3 *
AR 150°C 24 /B 100pes 0 K% *
M AF A -30C 24 /i 100pcs 0 K%k *
L RETR -
BRRIA BliEe S0 Helf e TRRHCRE FFA ok Bk RGR
iF i L I Ay 2 £ 24H 10pes 0 SEAT, 0 diH *
JR LR 15V [ B R 10pes 0 FEXT, O Wi *
RIcHIE PG 2 M0 10pes 10%35 57
AR A SR TR 10pes 10%3% 5h 35
kmpii: FARR I !X'l{k‘:ffiliéﬁi W OE B TR 10 M5 3 88 Rggna;}g
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XSSYy”

oW R

LED ﬂé{f};ﬁ ?‘ﬁﬂ‘ R&D:2012.12.17
USER MANUAL

HHRE

B AR A AR M. b TS A LED PRI T 8, TSR e R
FATF BT, ZEMERERAATR =M, RE#SR, B AN ERRMIEK
W= BRI, A A P SRR RO RS

BATARIEE BT Z A B MR B MRS L R BRI B R IR S -

FEAEFAIR R LED /=Ml AT MDA T AL, T ART ) LED 4P 7 EE AR
*EH, LRERS,

Rl T SN TR AL BIGERAR RIS 9 LED, 7ESKER M -h LT et SR R G utit
ACE, AR, AR BMZE, AFMPRNERGEREZTANRE, Bk
MIAGE, HOEER! Sk, WAIadkEse®, AEMOEFRAEHAFM, WRnkAEm
KA RS BE DT

FINTR RS ARAT  TAEER

Huhke JTAR BRI R B R B B B BT 10 #5 3 #% EACHéPe
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B ERNE
1.1 {53 %7
1.2 M AR50

Fo= EEHRE
2.1 M R A28 5 (RAF
2.2 MR BRIV HIE 5 R 7

B B
3.1 B RIS
3.2 Xt LED (9 fE

SEP0%. LED By FILRBR it
4.1 LED [ FHZ#8 & it

BRE. 4R
5. 1 fEb Ay TE
5.2 ZRIRIERE LA Rl e A

BN RS
6. 1 &Fhr=fhpfRE =X
6. 2 T3 M = R IR R RT PR 4 1
6.3 TAUMIF= MR ERIE T 2
6.4 {HURH = S EIFUE T 2
6.5 MG F = MR 2

FLE: BHER
.1 BRI RRE
7.2 AREER T
7.3 WUAR HER DTk

BNE: BUETE
8. 1 it B = S e vk
8.2 M A= Mg b ik

FE: BERRZN

Huhik:
L3
R

TAR AR ERYITIT 5 2 AT AR Sk — B Pz 28 RHE TR 10 5 3 B

et
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r yn
JINS2
H—%F: PENE
L1 B R RS

1.2 FERTERRT

B RESRE

2.1 FRBEFERRFIRE S R
2. 1.1 fii e = s ks

BEARFLED 7= @ R RURHE R, BB, B, BB REs ek, el
TR AR SRR, R ERARAH IR A, TR T B R BB, 0 2R ALY
LED fUA4R CAMR, W, WEREIER, Kz R STl S BRiase b T
fE
2. 1.2 (U e 7 S e A

PR AR G AT B Sk — B 2 R TR 10 45 3 18
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W EBENE 1 FHEER,
(2) Fa RSP 20 BRE
(3) B BHE P b0pes = fih:

i, KM, W

2. 1.3 PrU = & T R A A
LED J& THNB BB o, ERIRRET, BARKF MR IR £ 2K 2TE
J345 0 LED Jofk, ATt ELA B B At R AR, S T SR SRR . A3 S et R
SR M AT SRR SR A, R BT LED P i SRR T A A S B e A
HRABERARITIT, 7 @ ERAF P T ZEHI7E 20-30°C/60%RH 4 »

2.2 WA= RFINEE 55T
2.2.1 JLZZF) LED P ReR R AR, RIGRIREA, B, P ismSEsas, L4
B (R TR S e B
2.2.2 05 7= b B AL R
WA= MaRESEUTE R, Bl 55 bk

Mibl: | BRI Bk SRR T 063 et
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B=%. BBy

3. 1 B R G

3.1.1 Wi e mRAL, KRR, DR, EEARE.

LED J& T SSD f SR8, TEAELMM, BRI nsm i B ppife UHEET
BeF&ZF)

3. 1.2 JLAH: LA LR R 2

] A B :
5,13 BAEGRE

St D e LED B4, AT B PERTHURCF, R LED J [E S R R LR,
L) 2 75 92— R B T AR BS PP LR, TR T A Th 6 JL 77
. RUFEER, B SRR EE.

Mibbs TR RYITT S 2 (R R S — B PSR R A DAL 10 13 8% et
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XSSy’

oW R

3.1.4 BRI

BEfR: HEEFT, (T2 AR RMMFRMESE, Mo UEHR, —Remas
PRGBS R

R TR, RTREMEER, B, EOETREERE, EHRMEE R,
15 WHRYEMREEE, RERFES.

3.2 #HHUGHLED HfisR

3.2.1 HEmEE

(1) Ik IR (¢ L Bl B U= AR RO A, {8 LED RERS2AS, R DR RIS b0, ELRE A%,
BREMAR, FHarEH.

(2) B eNR B K22, PR LED = B BIR (AFIEHM)

(3) BIAELHE IR FAL)Z, 15 LED B TIE, RIHAILIT:

(4) SR =R R BRI RS, SRS, %) LED =R T EE R CREEFID .
3.2.2 BB LU BRI E

MEELIF CErE, WK, B%%) BT EEEAL LED i R T HREMUT By e B s it
M, FEF:

(1) ZE IVl B e e AR S P B T 1, TR & RABR RIS, BERIEEG RS
SR A b P B T FLPELY 10°-107 Q s,

@) EF=mlE, FIANRE, BEEUGISR&TFERFOBEN, BEHSRETTN
FLoQ. EHFEHROAFMRE L, FEERTRE, Elfd, #ERFHHR
AR, ATERERIL, HUBORDBHRAS AT Al A i E 4

(3) B3 LED FEAE A B b oib &, AR A B bkl

(4) BB 50% A, AR S F T # .,

$PUE. LED REAILREBR B
4.1 LED 7RERES R RIS AR
TERLF = SRR Bt o, ARTEIRAN IR, HARAIAR), SRR R IR ETT
3, MFEAT TR LED (yeh, #, JepdEtE, DARRR LED = &K HATIER A 52k, b AR

Huhke JTAR BRI R B R B B B BT 10 #5 3 #% Rgg“gﬁg
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X9%Y

Lk B h AT I EL AR SR, WA SRR AR AT A RS, MR S8 Sl b IR E L 2 1)
LED, SRITHERN AN, RRAEEM RS, MEFFiP S LED B4R % thek i 2 R
JEHRF AL HER IR, ISR — e HE T 8 S AT Z 1) ) AL

LED JB T B o a5, 8 i A2 IR 7 s i 5 LED, FR-EREA 2, A
SIFSURFL T ®) LED S5 b IHE Y BELs /N, R R R A B N 4% LED MR TH . IR A
T A LED N ERGHABOR, i R E R ARG, DRIES AR AN A, fRIE

LLY

BRE: G¥FR

5.1 fENVRIVEE T fE

MFHEA TR B/, W, B35 Fre 5 LED BHEEARY R T HE 0 brir s
B, EXAFWFER— T Ak
OMENERE TESEMERTER.
BN AR R TS .
) HBAF IS B A ZER AL A AERFF R F R R E L.
(4) 1 £ 7 T 2 SR e e P
GY AR, N RIFER TR B BRI,
©mEiE, ’R&SH EEHHBREREEER L.
5.2 FERIFEEURY kIR
(1) ZE B FME B I (R UETE 20-30°C, BOWREEEFE Py CRATEE v Serd i 4k ), JF
BEAR LED RN FEHRFERERE, QERFABRNEA, B ARRSARER
{KELR LED 430
(2) B4 LED BT A MMAE MO RFR S R, 3T R HAb LED MRk, ATERAE
P R BRAEIPEL MSDS R 3E (M T eHIRR) , HIAHTREEW (0 PCB IR, BIRFE,
BAER, RBETRYEERD  MRLVWR s, SERAORIER . LBLE
H5 LED MPRUR A4 52 [ Bl E A3 R N, 9050 LED 586, & s iR E A R R T
T, W5 idnk LED A UEeRZ @, LED RERL, AR Re R EE, WMSH
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Jii- §¥k
LED JEHLIERER L

(3)LED /= dh i f L e &

LED B ALIL G AERES LED B FIAT ML #2 LU 55 RS )X AL, =5 LED 7= Al B S i
W BT RS K& ERERERAE, MTRRABERRNMRER, 5HRE
KA R WS AR R BB : (i, BT, MR
ELSFIRRHI &

B LED RABLAR A Milide, BIRURZEMG, BE B4 ZH RO,
LB 7= SRR SR RE R R BB SR
5.3 MERIHRETT R

BAK: BEFsH
6.1 BRI AR
e RN (EIFRES BT EAT P
P 271 v v X v
ik Jr 251 v v X N

8.2 TrRBIF R RR AR 4
PR R AR R ESR BRI ML AT B R A R
(DR A= R, SBO=M I CIRE TR, T™EH BT,

bk 1RO A Bk SRR T 10 B3 B 2 zathe
. s REACH LJNC)

HLi%: 0755-29361800/29361900 45 EL: 0755-29169390 “oaott
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2 Yfﬁ
I

@ MrE A= ERE, SFEMHILIT.
6.3 (R REKETS
(1) e S PSR R i I, AT )2, ARe KL elili, #7NAMENE

AT SMER, RIIAHRIEIE:

(2) MREFHyEEIRE R, B LED = @ i FH S8 7 e {F LED <7 AR B

(3) IR R IR BB FE Pl 2F 400°C LA, 54k , RRE RIF REH AT RN

(4) 15, IRERIE S AR RE I B td . JRBERT(A] DT 6 Fb, M5 HIRIAE 85 Callm T Ui
JERS, AR AN RS, BN RSWTT,

(5) J8%F— BT, ¥21% LED fy 55— e iy 16) Ra B 8] A bR J s

() IiETE G, AR ETRIE, WIF.

A

6.4 fHRBF=RHERATS
AR IR P it 2 [ R ot I I B S R
Fs Il IR ks €4 ek
1 fiGiE (200+/-5 & 5S) 3 <30°C/60%RH
2 iR (215+/-5 & 55) 4 <30°C/60%RH
3 iR (260+/-5 FE 5S) 5 <30°C/60%RH

Huhke JTAR BRI R B R B B B BT 10 #5 3 #% Rgg“éﬁg
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Te=200°
¥

Trs160”

T

T MAX= 1507

Te max= 100"

*

s Tseo0-1208 oy

25

MY’it’r&e 25°C 10 Peak Amin ety TG Z,

s Bl

Tt

B e
e SR |

Tak weaE S R
P

i T $5°C 10 Paak 5010 R T2

Mo ) AR AGEIIIT 2 DO IS B TS AR T M 10 43 1 et
i 0755-29361800/29361900 1% 11: 0755-29169390 |
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LT
Tos ¥
Frawg
o
Tt

B

Wi

A

i 35°C 10 Poak S Buin

A

IRV 2

R R T

s

[ERE A (CRIRAEEE TS | R TS | AR T e

S IR AT TR (153 | YV (183°CIY | BHH Y (21TCIH Y
TR ERED S D

TR TR BK3C/S ek 3°C/S K 3C/S

TP : BNRJE (Ts min) | 100°C 100°C 150°C

THMIRPE: B KHE (Ts max) | 150°C 150C 200C

Fi ) Ces) 60-1208 60-1208 60-180S

TR (L) 160°C 183°C 217°C

PLRIR RS (tL) 408 408 20-30S

AR 200°C 215°C 260°C

SEBRAERS R R ELRE £5°C YT | BS 58 53

PS5 SRS 6°C/S 6°C/S 6°C/S

“H P AR UL E B[] 4 440 5 3 5 414

bk 7RI R L XA
i 0755-29361800/29361900 1%
Pk www.xssy-led.com

L: 0755-29169390

:

e BB R TR 10 B 3 £

EACH LINC
Reack LING|
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R

(DZEBF=Z B, WA45E/ MR 100pes 1RF=, BHRF= 100%A 4. J7 AT FCltk Bl =

(2LED FRE T Z5% W EE, TiewmfEREinss, Bl
TRl HE S0 LED F= 5 ShaE 4 3

() BIRIEAEASE RS, LED PSR AR ERE e IR, MU A AE T bxf LED 8T
FH TR A, AAZNAE LED v E IR Jo L AR

(4) LED 4T [RliFA2 A it —ik s

(5) IR T A2 o AN Tk e B I 3 5

(6) ZEII% PR S AR B 85

(DU EZEER IB3CLHGE, IB3CEHBEMN 207CEMBENRRETZE, &
ALK BB N BN LGB SR, 1 AR R A U 5 H A
SEIF S AR .
6.5 W=k

(1) W A BIAEHE T 2SRRI &

@) FLRBET EBEHERMF=M.

HEE: AFEEH
7.1 BRI ER:
SMBEMIR: WREMEREARAR, TSR TRRERRESR, BUCRAE
Fr R BT AR AR
7.2 FRBHRTH:
ST RINFE Lw 8 LED, RS AU A IR =30 SFHEK, T 3w #97f,
HERF B A OB IR =80 P77 K, RECHERGR T EE BT 50°C.

L [EE AT AR g

1w 9-25¢m? =1. 5mm 98 7 B ‘ 18 4 B ’ 168 4 W

Huhke JTAR BRI R B R B B B BT 10 #5 3 #% Rgg“éﬁg
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2W 36-80cm’ =3. 5mm =1. 5mm 1.5-2. 5mm Z20mm
3w 90-170cm® =bmm

7.3 T B

K3 LED FMR 5 Hc R I (RAIE PR AP, SRRl AT, Do PR T A 45
AIEE, BIAE LED BRI A RMGE B RNER (SREH=3. 00/m 1o &
HEHE, FEER 100um LU, 52K R EE LA a i OMERA R S8 E
A, RIERERE) .

F\E: W
8. 1 {rsBA= R .

EMERSAET, REBERYIEN, WABKERL, HER, misERmiE ek
R, FWEHREIT RS, " LU To A RS 36, AR A AR A A T v
ST ) TR AT (BRI AR £ AT ) W HR i 8 1 3 G (3 i
b BN ANt L EERIGHD o SEIT hRT MAR TERERT e Bk

i (V5 LED NARGEH) . FR T EARTR. FEOTOR(EE. [l SO G R NG A LED

i 4
2 N

e /2 =g

:

(£l

B G A3 AN BN VA :
BT AR RS, 4, LR RS R, S i S B LED R
AR 8 DI REARIA o
8.2 NEH 7= I

T Fr 7= b HE VeSS L O AR b B v .

Y Ak 3 ’E

Huhike 7ARAR BRI G DO Sk B OB R R T B 10 4 3 4K a&%é%
i 0755-29361800/29361900 44 5L: 0755-29169390 1
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XSSYy”

oW R

FhE. mENRENASM
9.1 AR RION
(1) LED AN Ao S T 3R 3Y,  EL 268 2 18] 7= AE ik () FR YR BZS /N T LED JUA% b2k, LB ml fE
SEEHETF:
(2) PRI, PRAIERER LA, & NRMATEER LS SERIEREN, IS
FLED R, BESLEIEER ANEg, HR AT (Pl 140B F=h, FEfE A

1

S oo ROR T PN TR R AN
(4) VERRBE G LED AT S EEMRYE, MR R B3R TR
(B)LED S FH = M 7E4H2E, Bk A T2 AR08 S e b ) PHCT RORRVERI KR, RAESENE I )

(6) 3T AMEFR LED NP7 8, MBS RY, AT IR R Bl 5 oot 7= S Al SRR

Huhke JTAR BRI R B R B B B BT 10 #5 3 #% Rgg“éﬁg
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e
Calibration Equi t: List
Eqpt. 5 Coun | Purchase Cal. Max. Accuracy = Vabd | Cal 2 Assets
" i . e 4 e | Rung Degt O e
- Nune M. Typ. | Serial No, | Dhite Suius e Runge Linnits Cul.Range | Cul.Dute Dute Vot Used User L, No. Note
TES)- i | s i ME- zm, 7, - EMCES srety Satery Test| Safery |YCSTES
02001 ©0c2 64 6T o Foue Ergineers | Lab. | t000¢
[IREETS
< ! iy o] g Josuz]
Hﬂmw.. exesszen | 1 | znyons S5 £15: angzen| Mo | Ceorel mymnrmu\ma mwa.”,. est| Safey | ooy
onz Sroun Froinsers | | ah.
296 e4 A% 17
LS LE)
Terperat Tema. : -30°C.20
TFS)- ol SFTH- | #3n313103 1 e MF- Tewp.: <2 x FMTAS Yty Sofery Test| Safery
02004 | Humicty zaca| 2 A we1? Fumidig 1 =3 | Humidity - 50°C Foue Ergineers | Lab.
Charrker 95%RH

Dsac
22 Plas

ME-
eslg

Safery Test
Ergineers

| |pacesye
Fous

SRIEE

Misc ID 7-05

evtcesaely| Vol |safey rest| safey
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zrlkenc [a-p2| mateor | 1 | aiaas ", JiEc 6coso fia. 22| EC 60530 Fia. 28] 015110 | x2w 19 | Cenvei | 2 [
woup |werg | bromeers | Lab. |7
Ayl +17,
Feardirensiors. or-0520)
e . NI [— . o . . o erazeasery| va |satey rest| satey |27
v Heok| 7=l 7IT-N8] TRI1?14 1 man/se FCENNGT Fg. 4] =1 <25 + TFCECTNS Fig 4 | 20IG100] 2W1/9 | Conrei L =t
] Bl B ¥ wszc| 2 s L G Y o zes ergineers | Lab. |7
25mm; 20.5%
s Y ME- |ECGI032Frose| . ECCL032 Proce. P R Safewy Test| Safey
arztang| Hi-0s - 1 | oz P b = uus mm o azx1y | ceprel [F2F trgineers | Lab.
—_— 3 s o250
Zrilizong cousor | 1 | oo h“w\ a2s) £10% 05 220179 | Cenrei [TEETEL Saferyilest coczn2
)
HANEL [R50 250016033 1 INYS R AL t% S Key© A2V Copee EMCESataty mw—n.w.- Tast) Satecy
@35 Frouz Ergineers | Lab.
[ ar- o s i inass: 225 y — — . o [EMERS S Safety test Safey |
01z fnerr angr| 2N s 8Qa1701 | VL | 20FAA H0aIINT |y e gy | PG SOmm | MISLLO| X2NLS | Ceorei |, troineers | Lab.
FMCAS 3%
steel ell | Zriong [2m-ns| ms17is | 1 |arazaa 009,50 ¢ somm |wasito| 2201 | Ceorei [0 =
K- ) Ecaszen Safery Test
Lapi preats | o0 - 1 S .08 i | s
Y ¥ 1 Fal
N e Bd § WTAZBARHERAD
vl age 1. oty THEJANG DAHUA TECKNCLOGY COLLTD.
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o
sy [ oy : ME- b . - [erizas iy safely et [ Saluy
¢ 7110/ ;i 1% 2¢ ha L 2 | ceors -
A e | Time au 1 |awaca | 2w 1% 1224 hours | 201 x2mye | cearei |70 pieed g
TFS). M. MF. FMCAS ety Safery Teet | Safery
15 < 5 17427 e a0 a0¢ it | ceprei Y id
& | ote % | ok 1 |arazaa R 020 1 240 gz | w20 | Cepre [0 i [l
A | cmeca 1 |aazaa 40-263C ¢ coaczie |amgnie| oy | cesrei [T s
Tes)- | Ditel s s ME- - IR R Safery Test
A - N MIT26197 TR e
02012 | Caloer gl R Ll w2521 & 20 Freus Ergineers
- ME- FMCAS
ol Mintovo 260666 1 | misace Ml 1somm = 008 My srem | mioiio| 22 | ceorei [
nmme Wa3Z Group
JE- B 20t s = |eizes
A Zrfieng |ar-kg| kqoaasor | 1 | e __ﬂm | Ecenes o 3 :ﬂ.,aa ECEC6S Fig. 5 | angiLito| 2200 | Cecrsi m:f._.w.da
TES) L cre1s | onasisna ME- . . y |picessey Satery Test
b TFK | 1 b TR YEL 1800V 3% 0 151 2W1/9 SO
n 02021 . | CYRFRTFK 04 2 D65 034 SO 3 1560V mea0nf e Crpewi Soio Ergineers
PR i sl (e
A tekuon = [rszova) cuzsssu |1 | zmesiaz :me1 FERY 3% pELE wngro]| x| ceve [* u.mm,nd mﬂmw_n.n‘”. vw“ﬂJ [P0
A% Four , e
il | sos s e ME- U w3k et 2011/9
A Tekrorix [pootzel comases | 1 [ ez i B0y ansiv| x207e
- oHG- ME- 3 o 5 |eicessey Safery Test
- : 1262 g i1y -
A sirghong | 7105 1 | wr2ncc weacse |t | @ayie | e [T
.. | pistel 211545 I o 00502
A EER g 76 |eman)reexea| o pAE: eI Caprei |PASES Y safery Test| safewy | osin
00028 2544 Fous Ergineers | Lab.
Neter < 0
2 L 502
TES)- aunste| e | ME- | 8 500,06 6, E— o |rcesaen Safeny Test | Safery [oeon
2 | fenze [ cone | MBS 1 waas | 5050 3324 > jmadied Coorel 1™ crauip Freineers | 1 ah. SMWL_
TES)- GAINSTE| T ME: evcesTen| Safery Test | Safey oo
a o ~ - |aFrieizas| by - 08 -25% -0 7301 | marezn | coni |5 4 24 5 020
02027 k| sozo |FRINER ] = N3/ | syR0 ] oo 1 G s 3| Ercineers | Lab. 3”52
Y ¥ 1 Fal
N 5, WA RHRAERAS
vl age as oty THEJANG DAHUA TECKNCLOGY COLLTD.
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or-0502
" ’ Mk Ere e
ahr|34072 gmic 200 11 | ma0e :
o kevsiGHT [sa7ze) 1 | ez [ | o ansis | e s
U 215%
S i 1 02507,
A C ol recw |mezaz 1 |2z M |, 2a, 400y : av, 20m, acow | anngizes | maeyae 209
Supply wEaE %
; or-0502
1 DL Powrer ME- MTES ly
a | IR e ey |mazaz 1 ME | g0y, 208, 4000 a0v, 204, 430w | 15115 | ma0siae | cenrei [HIEES Y coczLo
vause | supply wBas wous o
E BE 118817 ME- rs-302)
A secwonic| meek [+ 1 |aerazize e [ 1200 208 300w 120y s0a, 300w | anngnes | mawras | cecrei cxaz
Lead B 0l
or0502
HELYPY 3R EL & i M- Sale el | Safely
" B3 —— TPOTH p— ] i
A mear |PAZ|ERA] e [, s2e sccw 120 60e, 300w | 20157115 | 0204171¢ | Ceorei A o L0
Qs ME- evicesey Satery 20700
A xanon |25 s | 1 | oee UE L secear 0% w@mm | asiio] x| ceve [METE =¥ [coczze
DK (U373 Sroww Lab.
oan ME- — ; Evicasery Satery Test | Safey
» w |k wom | 1 | o #4061+ w2 | o ¥
LEECT bl Il IECT 3 2633 L e roun Erineers | Lab.
Program 5
ME- MRS Sale el | Salely
A vabeac| meck |mraee 1 | e g 018 e | ceorei [ o
s E wssa Gy trgueens | Lab.
Sourze
T 0330
Tesy- feecwonicf o fve | o - ME- o A civivs b apprine | coonar [EM1CES TR Satery Test | Satey o
| g [FConie) vinahera) YV | 21z | 1 | miee Ml v a% x| a@isis| e | ceoel [HEET remaan | oo, |C32
Tes | electranic vrc | Lo -~ ve | L - . e | e [pcasen Safery Test | Safery
A nnE? Seale iea 1e42u 1 2L ease 1sC Ky 1% LUKy A0 | Ceren A BEAGaay 1 3h.
H-E0UY, - 02502 |
FILURF [32330773 W) MF. . Safery
" ; i - ¥ [ oo
" Ruke | I [ 1 | o 2 ok, doo-400) annez | et o
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hua

NO. P021-09(S)

20190301 01

o
e | Powar e " i MEF NPT | o | cxmarin nacassen] vai [satery Tew | safey [(2002
RN B B 16 4~ ANRATE g oH-ske, | s | oo = 3
ocaze | araymer tesse Fous  |werg | Ergineers | Lab.
. TES) . p— ME- . SRR | j—— ) Acaszery
10 A DaEN INKIY 15260951 by, 24 FCROGSD Ry 2A ] A0 L2V | Crgee 5
020<C eses WERY K e 5 v Bl = Ercineers
TES)- ME- . Evcaszery Satery Test | Satery 20
i | oa | S Nrestee | zeione [arig| me1z2s DLaE "5 |EcwssaFia 2 EC 60550 Fiz. 28| 201520 | X2or1ss | Ceovei [FHEESTER 4 ¥ [coczzz
(IS waes wroug tromeers | Lap. |“%¢
A
._au,unn bz nzssaey] val |satey et | safen
2| a Pl CMEGa, | 30- | o T D17/12/14 40-202°C 12C c.2c0¢  |agLiz 3 Ceovei | - .1 Bldell foad sex |
harmeco| o | Pazesvur wors |werg| tromeers | Lab.
uple
L3/5008, 6KV,
TES)- T Inckoasson| ME- Encassen
13 A c.c‘uu LTS - rwr cw..é—. it ) A EREYE FRTETIEY NErai Wcr.
W systen 1000 | P45 /70005, 6KV, 1070008, GKY, 5
150A 1504
Terperat
u @iy e |20 - 5 0% ~ d erazeasery] - safery Test| safey
A Benetek 2%, HRH 185,27 | mnaieen | Conrei |7 2 7 | -
e " oa ©121|  100%R- L R 20 | Coorel | rovo treineers | Lab.

Ed.VL.0

Yali Wang
Jun Xie

s

s
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B g oy
mov g Report No.:A0OTE 131031011
ROV TESTING

PHOTOBIOLOGICAL SAFETY OF LAMPS
AND LAMP SYSTEMS

Test report of

ShenZhen XuSheng Industry Co.,Ltd.
For
Power infrared light
Model No.: SE03-HP6070H/6075S

Prepared for : ShenZhen XuSheng Industry Co.,Ltd.
F3,Tower 10, Workshop,Zhongyuntai Science & Technology
Industry Plant, Songbai Road, Shiyan Street, Bao an District,
Shen Zhen City

Prepared By : Shenzhen AOV Testing Technology Co., Ltd.
1-6/F, No.5, Yuantou Lane, Tanglang, Taoyuan Street, Nanshan
District, Shenzhen, Guangdong, China

Date of Test: Nov 01, 2013
Date of Report: Nov 05, 2013
Report No.: A001E131031011
AQV Testing Technology Co., Ltd. Page 1of 14
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movﬁﬁmﬁﬁiﬂ Report No.:A0OTE 131031011
AOW TESTING
TEST REPORT
IEC 62471-2006
Photobiological safety of lamps and lamp systems
Reference No..........oevvvivviceeennsl. AO01E131031011
e e
Prepared by:....... > el [V S Reviewed by(/ ................
Liuyahuan, Teddy Yan Wei, Barry
Project Engineer Project Supervisor
Date of issue .......cceovvvevevvvcceeeee.t. - Nov 01, 2013
Contents.............cccccceeeeeeeeeel. - 14 Pages
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Name.....ccooveiiiis : ShenZhen XuSheng Industry Co.,Ltd.
AdAress........ccccoeevevveeveiiesveeeeenn . F3,Tower 10, Workshop,Zhongyuntai Science & Technology Industry
Plant, Songbai Road, Shiyan Street, Bao an District, Shen Zhen City
Manufacture
Name. N/A
Address.... N/A
Test specification
Standard......coeceevevviciecvieieeeenn s |EC62471-2006
Test procedure ........cocecevvvvveee. . LVD Scheme
Procedure deviation..........cccceeee. s N/AL
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Description................................  Power infrared light
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Particulars: test item vs. test requirements

TESEEA JAMP .. ccvveeie ettt : Continuous wave lamps
Tested lamp system N/A

Lamp classification group . Exempt Group
Lamp cap wt NIA

Bulb oo N/A

Rated of the lamp........... ... 1 5V, 1.8W, 1000mA
Furthermore marking on the lamp N/A

Seasoning of lamps according IEC standard N/A

Used measurement instrument Spectroradiometer
Temperature by measurement..........ococeevecneeeens : 245C

Information of safety USe ... H—

Test case verdicts

Test case does not apply to the test object .. N(A.)

Test item does meet the requirement ... P(ass)

Test item does not meet the requirement. F(ail)

Testing

Date of receipt of test item ... : Oct 31,2013
Date(s) of performance of test........ccooeeennnicns : Nov 01,2013

General remarks

This test report shall not be reproduced except in full without the written approval of the testing laboratory.
The test results presented in this report relate only to the item tested.

"(see remark #)" refers to a remark appended to the report.

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

Throughout this report a comma is used as the decimal separator.
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EXPOSURE LIMITS

General

The exposure limits in this standard is not less
than 0,01 ms and not more than any 8-hour
period and should be used as guides in the
control of exposure

Detailed spectral data of a light source are
generally required only if the luminance of the See clause 4.3
source exceeds 104cd.m-2

4.3

Hazard exposure limits

4.31

Actinic UV hazard exposure limit for the skin
and eye

The exposure limit for effective radiant
exposure is 30 J.m-2 with any 8-hour period

To protect against injury of the eye or skin
from ul- traviolet radiation exposure produced
by a broad- band source, the effective
integrated spectral ir- radiance , ES, of the
light source shall not exceed the levels
defined by:

@
E,t=) E, (A1) Sy (2)Ar-42<30,0 m™?

m

The permissible time for exposure to
uitraviolet ra- diation incident upon the
unprotected eye or skin shall be computed
by:

r = 30 s

max E

432

Near-UV hazard exposure limit for eye

For the spectral region 315 nm to 400 nm
(UV-A) the total radiant exposure to the eye
shall not exceed 10000 J.m-2 for exposure
times less than 1000 s. For exposure times >1000s
greater than 1000 s (approximately 16 minutes)
the UV-A irradiance for the unprotected eye,
EUVA, shall not exceed 10 W.m-2.

The permissible time for exposure to
ultraviolet ra- diation incident upon the
unprotected eye for time less than 1000 s,
shall be computed by:

¢ < oo K
max = E gy

433

Retinal blue light hazard exposure limit

AOQV Testing Technology Co., Ltd.
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To protect against retinal photochemical injury
from chronic blue-light exposure, the integrated
spectral radiance of the light source weighted
against the blue-light hazard function, B(A), i.e., See table 4.2 P
the blue-light weighted radiance , LB, shall not
exceed the levels defined by:
Lyoi=3 3 L) ararciof domTsr? t<10*s 1, =L- P
L":§LA~B(/1)VAA5100 Woem e ! t>10% P
&
434 Retinal blue light hazard exposure limit — small source P
Thus the spectral irradiance at the eye Ej,
weighted against the blue-light hazard function P
B(A) shall not exceed the levels defined by:
E, =3 Y E,(1.0)B()Aradsio Tom” p
10
E,=> E,-B(1)Ad <1 Wom™ P
4.3.5 Retinal thermal hazard exposure limit P
To protect against retinal thermal injury, the
inte- grated spectral radiance of the light
source, LA, weighted by the burn hazard
weighting function R(A) (from Figure 4.2 and P
Table 4.2), i.e., the burn hazard weighted
radiance, shall not exceed the levels de- fined
by:
1100 .
Ly=Y L, R(A)Ar < W.m™ . s 10ps<t<10s P
e
436 Retinal thermal hazard exposure limit — weak visual stimulus P
For an infrared heat lamp or any near-infrared
source where a weak visual stimulus i
inadequate to acti- vate the aversion response, p
the near infrared (780 nm to 1400 nm) radiance,
LIR, as viewed by the eye for exposure timeg
greater than 10 s shall be limited to:
LmzﬁL;‘R(ﬂ)‘A),g% Wom™?sr! N
437 Infrared radiation hazard exposure limits for the eye P
The avoid thermal injury of the cormea and
possible delayed effects upon the lens of the eye
(catarac- togenesis), ocular exposure to infrared p
radiation, E|R, over the wavelength range 78(
nm to 3000 nm, for times less than 1000 s, shall
not exceed:
E, =S B, an<ism0 107 wem™ t<1000s N
AOV Testing Technology Co., Ltd. Page 5of 14
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For times greater than 1000 s the limit becomes:

P

Sk =% B 040 Wom t>1000s
&

438

Thermal hazard exposure limit for the skin

Visible and infrared radiant exposure (380 nm to
3000 nm) of the skin shall be limited to:

)
Eyt=3 3 E,(A,1)At-AA <20000 - J - m t<10s

30 1

MEASUREMENT OF LAMPS AND LAMP SYSTEMS

Measurement conditions

Measurement conditions shall be reported as
part of the evaluation against the exposure
limits and the assignment of risk classification.

5.1.1

Lamp ageing (seasoning)

Seasoning of lamps shall be done as stated
in the appropriate |IEC lamp standard.

5.1.2

Test environment

For specific test conditions, see the appropriate
IEC lamp standard or in absence of such
standards, the appropriate national standards
or manufacturer's recommendations.

Extraneous radiation

Careful checks should be made to ensure that
ex- traneous sources of radiation and
reflections do not add significantly to the
measurement results.

5.1.4

Lamp operation

Operation of the test lamp shall be provided
in ac- cordance with:

- the appropriate IEC lamp standard, or

-~ the manufacturer s recommendation

515

Lamp system operation

The power source for operation of the test lamp
shall be provided in accordance with:

- the appropriate |EC standard, or

- the manufacturer’ s recommendation

52

Measurement procedure

521

Irradiance measurements

Minimum aperture diameter 7mm.

Maximum aperture diameter 50 mm.

V||V |Z|Z| Z |Z|0|Z| © |T
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The measurement shall be made in that
position of the beam giving the maximum
reading.

The measurement instrument is adequate
calibrated.

522

Radiance measurements

5221

Standard method

The measurements made with an optical
system.

T |T|O| T

The instrument shall be calibrated to read in
absolute radiant power per unit receiving area
and per unit solid angle to acceptance averaged
over the field of view of the instrument.

5222

Alternative method

Alternatively to an imaging radiance set-up,
an ir- radiance measurement set-up with a
circular field stop placed at the source can be
used to perform radiance measurements.

Measurement of source size

The determination of g, the angle subtended by
a source, requires the determination of the 50%
emis- sion points of the source.

524

Pulse width measurement for pulsed sources

The determination of At, the nominal pulse
duration of a source, requires the determination
of the time during which the emission is > 50%
of its peak value.

5.3

Analysis methods

5.3.1

Weighting curve interpolations

To standardize interpolated values, use
linear in- terpolation on the log of given
values to obtain in- termediate points at the
wavelength intervals de- sired.

53.2

Calculations

The calculation of source hazard values
shall be performed by weighting the spectral
scan by the appropriate function and
calculating the total weighted energy.

5.3.3

Measurement uncertainty

The quality of all measurement results
must be quantified by an analysis of the
uncertainty.

see Annex C in the norm
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6 LAMP CLASSIFICATION -
For the purposes of this standard it was decided see table 6 p
that the values shall be reported as follows:
-~ for lamps intended for general lighting
service, the hazard values shall be
reported as either ir- radiance or radiance N
values at a distance which produces an
iluminance of 500 lux, but not at a distance
less than 200 mm
- for all other light sources, including pulsed
lamp sources, the hazard values shall be r=200.0 mm P
reported at a distance of 200 mm
6.1 Continuous wave lamps P
6.1.1 Exempt Group P
In the exempt group are lamps, which does not
pose any photobiological hazard. The p
requirement is met by any lamp that does not
pose:
-~ an actinic ultraviolet hazard (ES) within p
8-hours exposure (30000 s), nor
-~ anear-UV hazard (EUvA) within 1000 s, p
(about 16 min), nor
~ a retinal blue-light hazard (LB) within 10000 p
s(about 2,8 h), nor
-~ aretinal thermal hazard (LR) within 10 s, nor| P
~ an infrared radiation hazard for the eye p
(EIR)within 1000 s
6.1.2 Risk Group 1 (Low-Risk) N
In this group are lamps, which exceeds the
limits for the exempt group but that does not N
pose:
-~ an actinic ultraviolet hazard (Eg) within N
10000 s, nor
~ a near ultraviolet hazard (EUVA) within 300 s, N
nor
~ a retinal blue-light hazard (LB) within 100 s, N
nor
— aretinal thermal hazard (LR) within 10 s, nor| N
~ an infrared radiation hazard for the eye N
(E|R)within 100 s
Lamps that emit infrared radiation without a
strong visual stimulus and do not pose a N
near-infrared reti- nal hazard (LIR), within 100 s
are in Risk Group 1.
6.1.3 Risk Group 2 (Moderate-Risk) N
AOV Testing Technology Co., Ltd. Page 8of 14
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This requirement is met by any lamp that
exceeds the limits for Risk Group 1, but that
does not pose:

- an actinic ultraviolet hazard (ES) within
1000 s exposure, nor

~ a near ultraviolet hazard (EyvA) within 100 s,
nor

-~ aretinal blue-light hazard (LB) within 0,25 s
(aversion response), nor

— aretinal thermal hazard (LR) within 0,25 s
(aver- sion response), nor

~ an infrared radiation hazard for the eye
(EIR)within 10's

Lamps that emit infrared radiation without a
strong visual stimulus and do not pose a
near-infrared reti- nal hazard (L|R), within 10's
are in Risk Group 2.

Risk Group 3 (High-Risk)

Lamps which exceed the limits for Risk Group
2 are in Group 3.

6.2

Pulsed lamps

Pulse lamp criteria shall apply to a single pulse
and to any group of pulses within 0,25 s.

Zz |zl 2 |2

A pulsed lamp shall be evaluated at the
highest nominal energy loading as specified
by the manu- facturer.

The risk group determination of the lamp
being tested shall be made as follows:

-~ alamp that exceeds the exposure limit
shall be classified as belonging to Risk
Group 3
(High-Risk)

- for single pulsed lamps, a lamp whose
weighted radiant exposure or weighted
radiance does is below the EL shall be
classified as belonging to the Exempt Group

-~ for repetitively pulsed lamps, a lamp whose
weighted radiant exposure or weighted
radiance dose is below the EL, shall be
evaluated using the continuous wave risk
criteria discussed in clause 6.1, using time
averaged values of the pulsed emission

AOQV Testing Technology Co., Ltd.
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Spectral weighting function for assessing ultraviolet hazards for skin and eye

Table 4.1

Wavelength! | UVhazardfunction |  Wavelength | UV hazard function
_ Anm .8 b nm .
200 0,030 313"

205 0,051 315

210 0,075 316

215 0,095 317

220 0,120 318

225 0,150 319

230 0,190 320 0,0010
235 0,240 322 0,00067
240 0,300 323 0,00054
245 0,360 325 0,00050
250 0,430 328 0,00044
254* 0,500 330 0,00041
255 0,520 333" 0,00037
260 0,650 335 0,00034
265 0,810 340 0,00028
270 1,000 345 0,00024
275 0,960 350 0,00020
280" 0,880 355 0,00016
285 0,770 360 0,00013
290 0,640 365 0,00011
295 0,540 370 0,000093
297* 0,460 375 0,000077
300 0,300 380 0,000064
303* 0,120 385 0,000053
305 0,060 390 0,000044
308 0,026 395 0,000036
310 0,015 400 0,000030

' Wavelengths chosen are representative: other values should be obtained by logarithmic interpolation at
intermediate wavelengths.
* Emission lines of a mercury discharge spectrum.
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Table 4.2 | Spectral weighting functions for assessing retinal hazards from broadband P

optical sources
_ Wavelength
e

| Blue-lighthazard function
... BN

_ Burnhazardfunction
BN

0,01
305 0,01 -
310 0,01 -
315 0,01 -
320 0,01 -
325 0,01 -
330 0,01 -
335 0,01 -
340 0,01 -
345 0,01 —
350 0,01 -
355 0,01 -
360 0,01 -
365 0,01 -
370 0,01 —
375 0,01 -
380 0,01 0.1
385 0,013 0,13
390 0,025 0,25
395 0,05 0,5
400 0,10 10
405 0,20 20
410 0,40 40
415 0,80 8,0
420 0,90 9,0
425 0,95 9,5
430 0,98 9,38
435 1,00 10.0
440 1,00 10.0
445 0,97 9.7
450 0,94 9.4
455 0,90 9,0
460 0,80 8.0
465 0,70 7.0
470 0,62 6.2
475 0,55 55
480 0,45 45
485 0,40 40
490 0,22 22
495 0,16 16
500-600 1Qre T 10
600-700 0,001 10
700-1050 - TR
1050-1150 — 0.2
1150-1200 — 0,2 1002
1200-1400 — 0,02
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Actinic UV Eg = YEA * S(A) * AA -
skin & eye s =JE\*S(N) 200 - 400 < 30000
<1000 10000/
Eye UV-A EUVA = SE\ * AA 315400 1,4 (80)
>1000 10
) <100 100/t
Blue-light EB = YEA * B(A) » AA 300 - 700 <0,011
small source >100 1,0
<1000 0,75
Eye IR EIR=FEA-AA | 780-3000 1,4 (80) 18000n
>1000 100
Skin thermal EH = ZEA * AA 380 ~ 3000 <10 2m st 200001t %75

Table 5.5

 Hazard Nanﬁef

Relevant equation

Summary of the ELs for the retina (radiance based values) P

| ELintermsof
__constant radian

6
0,25-10 | 0,011V(/10) 107
6
10-1 011 1081
Blue light LB = LA * B(A) « AA| 300 - 700 0-100 0.0
100-10000 | 0,001 1+t 1081t
> 10000 0,1 100
Retinal o 0,0017 50000/(a+t %)
etina LR = SLA * R(A)* AA ~ 14 ,25 -1 ’
thormal R = JLA *R() 380 - 1400 | 0,25~ 10 0.0114(t10) 50000/(a+t%:25)
Retinal
ther:‘,‘iz{lg"eak LR =SLA RA) - AN 780-1400| >10 0,011 6000/a
stimulus)
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Table 6 Emission limits for risk groups of continuous wave lamps | P
Emission Measurement
Risk | AN | sumbot | Units E Low risk Mod risk
spectrum Yy xempt Group ow ris| ris|
Limit Result Limit Result | Limit | Resul
Actinic UV | SUV(A) | Es Wem2 0,001 3.7x10° 0,003 | ___ 003 |
Near UV EuvA | Wem? 10 4.2x10° 33 | 100 |
Blue light | B(A) LB | WemZsr!| 100 2.5x107 10000 | ___ [4000000| ___
Blue light, | g EB Wern2 1,04 26x10° 1,0 | 400 | __
small source
Retinal R(A) | LR |[Wem2sr 28000/ 53 28000/ | ___ |71000/a|
thermal
Retinal
thermal, L oy 2esr -1 y 21 Y Y
weak visual R(A) IR [Wem “esr 6000/a «=0.0380rad 6000/a o 6000/ |
stimulus™
IR radiation, |~ _ ER | Wem2 100 0 570 | 3200 |
eye
*  Small source defined as one with a < 0,011 radian. Averaging field of view at 10000 s is 0,1 radian.
**  Involves evaluation of non-GLS source
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Reference No..........oevvvivviceeennsl. AO01E131031011
e e
Prepared by:....... > el [V S Reviewed by(/ ................
Liuyahuan, Teddy Yan Wei, Barry
Project Engineer Project Supervisor
Date of issue .......cceovvvevevvvcceeeee.t. - Nov 01, 2013
Contents.............cccccceeeeeeeeeel. - 14 Pages
Testing laboratory
Name.......ccccoveeveveveeerennns . Shenzhen AOV Testing Technology Co., Ltd.
ADAIESS ..o © 1-8/F, No.5, Yuantou Lane, Tanglang, Taoyuan Street, Nanshan
District, Shenzhen, Guangdong, China
Testing location..........................  Same as above
Applicant
Name.....ccooveiiiis : ShenZhen XuSheng Industry Co.,Ltd.
AdAress........ccccoeevevveeveiiesveeeeenn . F3,Tower 10, Workshop,Zhongyuntai Science & Technology Industry
Plant, Songbai Road, Shiyan Street, Bao an District, Shen Zhen City
Manufacture
Name. N/A
Address.... N/A
Test specification
Standard......coeceevevviciecvieieeeenn s |EC62471-2006
Test procedure ........cocecevvvvveee. . LVD Scheme
Procedure deviation..........cccceeee. s N/AL
Test item
Description................................  Power infrared light
Trademark.......cococcvvvvvvccincecee . NAA
Model and/or type reference..........:  SE03-HP6070H/60758
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Particulars: test item vs. test requirements

TESEEA JAMP .. ccvveeie ettt : Continuous wave lamps
Tested lamp system N/A

Lamp classification group . Exempt Group
Lamp cap wt NIA

Bulb oo N/A

Rated of the lamp........... ... 1 5V, 1.8W, 1000mA
Furthermore marking on the lamp N/A

Seasoning of lamps according IEC standard N/A

Used measurement instrument Spectroradiometer
Temperature by measurement..........ococeevecneeeens : 245C

Information of safety USe ... H—

Test case verdicts

Test case does not apply to the test object .. N(A.)

Test item does meet the requirement ... P(ass)

Test item does not meet the requirement. F(ail)

Testing

Date of receipt of test item ... : Oct 31,2013
Date(s) of performance of test........ccooeeennnicns : Nov 01,2013

General remarks

This test report shall not be reproduced except in full without the written approval of the testing laboratory.
The test results presented in this report relate only to the item tested.

"(see remark #)" refers to a remark appended to the report.

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

Throughout this report a comma is used as the decimal separator.
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EXPOSURE LIMITS

General

The exposure limits in this standard is not less
than 0,01 ms and not more than any 8-hour
period and should be used as guides in the
control of exposure

Detailed spectral data of a light source are
generally required only if the luminance of the See clause 4.3
source exceeds 104cd.m-2

4.3

Hazard exposure limits

4.31

Actinic UV hazard exposure limit for the skin
and eye

The exposure limit for effective radiant
exposure is 30 J.m-2 with any 8-hour period

To protect against injury of the eye or skin
from ul- traviolet radiation exposure produced
by a broad- band source, the effective
integrated spectral ir- radiance , ES, of the
light source shall not exceed the levels
defined by:

@
E,t=) E, (A1) Sy (2)Ar-42<30,0 m™?

m

The permissible time for exposure to
uitraviolet ra- diation incident upon the
unprotected eye or skin shall be computed
by:

r = 30 s

max E

432

Near-UV hazard exposure limit for eye

For the spectral region 315 nm to 400 nm
(UV-A) the total radiant exposure to the eye
shall not exceed 10000 J.m-2 for exposure
times less than 1000 s. For exposure times >1000s
greater than 1000 s (approximately 16 minutes)
the UV-A irradiance for the unprotected eye,
EUVA, shall not exceed 10 W.m-2.

The permissible time for exposure to
ultraviolet ra- diation incident upon the
unprotected eye for time less than 1000 s,
shall be computed by:

¢ < oo K
max = E gy

433

Retinal blue light hazard exposure limit
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To protect against retinal photochemical injury
from chronic blue-light exposure, the integrated
spectral radiance of the light source weighted
against the blue-light hazard function, B(A), i.e., See table 4.2 P
the blue-light weighted radiance , LB, shall not
exceed the levels defined by:
Lyoi=3 3 L) ararciof domTsr? t<10*s 1, =L- P
L":§LA~B(/1)VAA5100 Woem e ! t>10% P
&
434 Retinal blue light hazard exposure limit — small source P
Thus the spectral irradiance at the eye Ej,
weighted against the blue-light hazard function P
B(A) shall not exceed the levels defined by:
E, =3 Y E,(1.0)B()Aradsio Tom” p
10
E,=> E,-B(1)Ad <1 Wom™ P
4.3.5 Retinal thermal hazard exposure limit P
To protect against retinal thermal injury, the
inte- grated spectral radiance of the light
source, LA, weighted by the burn hazard
weighting function R(A) (from Figure 4.2 and P
Table 4.2), i.e., the burn hazard weighted
radiance, shall not exceed the levels de- fined
by:
1100 .
Ly=Y L, R(A)Ar < W.m™ . s 10ps<t<10s P
e
436 Retinal thermal hazard exposure limit — weak visual stimulus P
For an infrared heat lamp or any near-infrared
source where a weak visual stimulus i
inadequate to acti- vate the aversion response, p
the near infrared (780 nm to 1400 nm) radiance,
LIR, as viewed by the eye for exposure timeg
greater than 10 s shall be limited to:
LmzﬁL;‘R(ﬂ)‘A),g% Wom™?sr! N
437 Infrared radiation hazard exposure limits for the eye P
The avoid thermal injury of the cormea and
possible delayed effects upon the lens of the eye
(catarac- togenesis), ocular exposure to infrared p
radiation, E|R, over the wavelength range 78(
nm to 3000 nm, for times less than 1000 s, shall
not exceed:
E, =S B, an<ism0 107 wem™ t<1000s N
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For times greater than 1000 s the limit becomes:

P

Sk =% B 040 Wom t>1000s
&

438

Thermal hazard exposure limit for the skin

Visible and infrared radiant exposure (380 nm to
3000 nm) of the skin shall be limited to:

)
Eyt=3 3 E,(A,1)At-AA <20000 - J - m t<10s

30 1

MEASUREMENT OF LAMPS AND LAMP SYSTEMS

Measurement conditions

Measurement conditions shall be reported as
part of the evaluation against the exposure
limits and the assignment of risk classification.

5.1.1

Lamp ageing (seasoning)

Seasoning of lamps shall be done as stated
in the appropriate |IEC lamp standard.

5.1.2

Test environment

For specific test conditions, see the appropriate
IEC lamp standard or in absence of such
standards, the appropriate national standards
or manufacturer's recommendations.

Extraneous radiation

Careful checks should be made to ensure that
ex- traneous sources of radiation and
reflections do not add significantly to the
measurement results.

5.1.4

Lamp operation

Operation of the test lamp shall be provided
in ac- cordance with:

- the appropriate IEC lamp standard, or

-~ the manufacturer s recommendation

515

Lamp system operation

The power source for operation of the test lamp
shall be provided in accordance with:

- the appropriate |EC standard, or

- the manufacturer’ s recommendation

52

Measurement procedure

521

Irradiance measurements

Minimum aperture diameter 7mm.

Maximum aperture diameter 50 mm.

V||V |Z|Z| Z |Z|0|Z| © |T
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The measurement shall be made in that
position of the beam giving the maximum
reading.

The measurement instrument is adequate
calibrated.

522

Radiance measurements

5221

Standard method

The measurements made with an optical
system.

T |T|O| T

The instrument shall be calibrated to read in
absolute radiant power per unit receiving area
and per unit solid angle to acceptance averaged
over the field of view of the instrument.

5222

Alternative method

Alternatively to an imaging radiance set-up,
an ir- radiance measurement set-up with a
circular field stop placed at the source can be
used to perform radiance measurements.

Measurement of source size

The determination of g, the angle subtended by
a source, requires the determination of the 50%
emis- sion points of the source.

524

Pulse width measurement for pulsed sources

The determination of At, the nominal pulse
duration of a source, requires the determination
of the time during which the emission is > 50%
of its peak value.

5.3

Analysis methods

5.3.1

Weighting curve interpolations

To standardize interpolated values, use
linear in- terpolation on the log of given
values to obtain in- termediate points at the
wavelength intervals de- sired.

53.2

Calculations

The calculation of source hazard values
shall be performed by weighting the spectral
scan by the appropriate function and
calculating the total weighted energy.

5.3.3

Measurement uncertainty

The quality of all measurement results
must be quantified by an analysis of the
uncertainty.

see Annex C in the norm
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6 LAMP CLASSIFICATION -
For the purposes of this standard it was decided see table 6 p
that the values shall be reported as follows:
-~ for lamps intended for general lighting
service, the hazard values shall be
reported as either ir- radiance or radiance N
values at a distance which produces an
iluminance of 500 lux, but not at a distance
less than 200 mm
- for all other light sources, including pulsed
lamp sources, the hazard values shall be r=200.0 mm P
reported at a distance of 200 mm
6.1 Continuous wave lamps P
6.1.1 Exempt Group P
In the exempt group are lamps, which does not
pose any photobiological hazard. The p
requirement is met by any lamp that does not
pose:
-~ an actinic ultraviolet hazard (ES) within p
8-hours exposure (30000 s), nor
-~ anear-UV hazard (EUvA) within 1000 s, p
(about 16 min), nor
~ a retinal blue-light hazard (LB) within 10000 p
s(about 2,8 h), nor
-~ aretinal thermal hazard (LR) within 10 s, nor| P
~ an infrared radiation hazard for the eye p
(EIR)within 1000 s
6.1.2 Risk Group 1 (Low-Risk) N
In this group are lamps, which exceeds the
limits for the exempt group but that does not N
pose:
-~ an actinic ultraviolet hazard (Eg) within N
10000 s, nor
~ a near ultraviolet hazard (EUVA) within 300 s, N
nor
~ a retinal blue-light hazard (LB) within 100 s, N
nor
— aretinal thermal hazard (LR) within 10 s, nor| N
~ an infrared radiation hazard for the eye N
(E|R)within 100 s
Lamps that emit infrared radiation without a
strong visual stimulus and do not pose a N
near-infrared reti- nal hazard (LIR), within 100 s
are in Risk Group 1.
6.1.3 Risk Group 2 (Moderate-Risk) N
AOV Testing Technology Co., Ltd. Page 8of 14
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This requirement is met by any lamp that
exceeds the limits for Risk Group 1, but that
does not pose:

- an actinic ultraviolet hazard (ES) within
1000 s exposure, nor

~ a near ultraviolet hazard (EyvA) within 100 s,
nor

-~ aretinal blue-light hazard (LB) within 0,25 s
(aversion response), nor

— aretinal thermal hazard (LR) within 0,25 s
(aver- sion response), nor

~ an infrared radiation hazard for the eye
(EIR)within 10's

Lamps that emit infrared radiation without a
strong visual stimulus and do not pose a
near-infrared reti- nal hazard (L|R), within 10's
are in Risk Group 2.

Risk Group 3 (High-Risk)

Lamps which exceed the limits for Risk Group
2 are in Group 3.

6.2

Pulsed lamps

Pulse lamp criteria shall apply to a single pulse
and to any group of pulses within 0,25 s.

Zz |zl 2 |2

A pulsed lamp shall be evaluated at the
highest nominal energy loading as specified
by the manu- facturer.

The risk group determination of the lamp
being tested shall be made as follows:

-~ alamp that exceeds the exposure limit
shall be classified as belonging to Risk
Group 3
(High-Risk)

- for single pulsed lamps, a lamp whose
weighted radiant exposure or weighted
radiance does is below the EL shall be
classified as belonging to the Exempt Group

-~ for repetitively pulsed lamps, a lamp whose
weighted radiant exposure or weighted
radiance dose is below the EL, shall be
evaluated using the continuous wave risk
criteria discussed in clause 6.1, using time
averaged values of the pulsed emission

AOQV Testing Technology Co., Ltd.
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Spectral weighting function for assessing ultraviolet hazards for skin and eye

Table 4.1

Wavelength! | UVhazardfunction |  Wavelength | UV hazard function
_ Anm .8 b nm .
200 0,030 313"

205 0,051 315

210 0,075 316

215 0,095 317

220 0,120 318

225 0,150 319

230 0,190 320 0,0010
235 0,240 322 0,00067
240 0,300 323 0,00054
245 0,360 325 0,00050
250 0,430 328 0,00044
254* 0,500 330 0,00041
255 0,520 333" 0,00037
260 0,650 335 0,00034
265 0,810 340 0,00028
270 1,000 345 0,00024
275 0,960 350 0,00020
280" 0,880 355 0,00016
285 0,770 360 0,00013
290 0,640 365 0,00011
295 0,540 370 0,000093
297* 0,460 375 0,000077
300 0,300 380 0,000064
303* 0,120 385 0,000053
305 0,060 390 0,000044
308 0,026 395 0,000036
310 0,015 400 0,000030

' Wavelengths chosen are representative: other values should be obtained by logarithmic interpolation at
intermediate wavelengths.
* Emission lines of a mercury discharge spectrum.
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Table 4.2 | Spectral weighting functions for assessing retinal hazards from broadband P

optical sources
_ Wavelength
e

| Blue-lighthazard function
... BN

_ Burnhazardfunction
BN

0,01
305 0,01 -
310 0,01 -
315 0,01 -
320 0,01 -
325 0,01 -
330 0,01 -
335 0,01 -
340 0,01 -
345 0,01 —
350 0,01 -
355 0,01 -
360 0,01 -
365 0,01 -
370 0,01 —
375 0,01 -
380 0,01 0.1
385 0,013 0,13
390 0,025 0,25
395 0,05 0,5
400 0,10 10
405 0,20 20
410 0,40 40
415 0,80 8,0
420 0,90 9,0
425 0,95 9,5
430 0,98 9,38
435 1,00 10.0
440 1,00 10.0
445 0,97 9.7
450 0,94 9.4
455 0,90 9,0
460 0,80 8.0
465 0,70 7.0
470 0,62 6.2
475 0,55 55
480 0,45 45
485 0,40 40
490 0,22 22
495 0,16 16
500-600 1Qre T 10
600-700 0,001 10
700-1050 - TR
1050-1150 — 0.2
1150-1200 — 0,2 1002
1200-1400 — 0,02
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Actinic UV Eg = YEA * S(A) * AA -
skin & eye s =JE\*S(N) 200 - 400 < 30000
<1000 10000/
Eye UV-A EUVA = SE\ * AA 315400 1,4 (80)
>1000 10
) <100 100/t
Blue-light EB = YEA * B(A) » AA 300 - 700 <0,011
small source >100 1,0
<1000 0,75
Eye IR EIR=FEA-AA | 780-3000 1,4 (80) 18000n
>1000 100
Skin thermal EH = ZEA * AA 380 ~ 3000 <10 2m st 200001t %75

Table 5.5

 Hazard Nanﬁef

Relevant equation

Summary of the ELs for the retina (radiance based values) P

| ELintermsof
__constant radian

6
0,25-10 | 0,011V(/10) 107
6
10-1 011 1081
Blue light LB = LA * B(A) « AA| 300 - 700 0-100 0.0
100-10000 | 0,001 1+t 1081t
> 10000 0,1 100
Retinal o 0,0017 50000/(a+t %)
etina LR = SLA * R(A)* AA ~ 14 ,25 -1 ’
thormal R = JLA *R() 380 - 1400 | 0,25~ 10 0.0114(t10) 50000/(a+t%:25)
Retinal
ther:‘,‘iz{lg"eak LR =SLA RA) - AN 780-1400| >10 0,011 6000/a
stimulus)

AQV Testing Technology Co., Ltd.

Page 120f 14

This report issued under the responsibility of UL

E234884-A416-IT-5



Issue Date: 2019-09-26

Page 188 of 203
Enclosures

Report Reference #

License ID 8-02

NOV TTERR

Report No.: AGO1E131031011

IEC 62471-2006
Clause |Requirement + Test Result — Remark | Verdict
Table 6 Emission limits for risk groups of continuous wave lamps | P
Emission Measurement
Risk | AN | sumbot | Units E Low risk Mod risk
spectrum Yy xempt Group ow ris| ris|
Limit Result Limit Result | Limit | Resul
Actinic UV | SUV(A) | Es Wem2 0,001 3.7x10° 0,003 | ___ 003 |
Near UV EuvA | Wem? 10 4.2x10° 33 | 100 |
Blue light | B(A) LB | WemZsr!| 100 2.5x107 10000 | ___ [4000000| ___
Blue light, | g EB Wern2 1,04 26x10° 1,0 | 400 | __
small source
Retinal R(A) | LR |[Wem2sr 28000/ 53 28000/ | ___ |71000/a|
thermal
Retinal
thermal, L oy 2esr -1 y 21 Y Y
weak visual R(A) IR [Wem “esr 6000/a «=0.0380rad 6000/a o 6000/ |
stimulus™
IR radiation, |~ _ ER | Wem2 100 0 570 | 3200 |
eye
*  Small source defined as one with a < 0,011 radian. Averaging field of view at 10000 s is 0,1 radian.
**  Involves evaluation of non-GLS source
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Test report of

ShenZhen XuSheng Industry Co.,Ltd.
For
Power infrared light
Model No.: SE03-HP6070H/6075S

Prepared for : ShenZhen XuSheng Industry Co.,Ltd.
F3,Tower 10, Workshop,Zhongyuntai Science & Technology
Industry Plant, Songbai Road, Shiyan Street, Bao an District,
Shen Zhen City

Prepared By : Shenzhen AOV Testing Technology Co., Ltd.
1-6/F, No.5, Yuantou Lane, Tanglang, Taoyuan Street, Nanshan
District, Shenzhen, Guangdong, China

Date of Test: Nov 01, 2013
Date of Report: Nov 05, 2013
Report No.: A001E131031011
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TEST REPORT
IEC 62471-2006
Photobiological safety of lamps and lamp systems
Reference No..........oevvvivviceeennsl. AO01E131031011
e e
Prepared by:....... > el [V S Reviewed by(/ ................
Liuyahuan, Teddy Yan Wei, Barry
Project Engineer Project Supervisor
Date of issue .......cceovvvevevvvcceeeee.t. - Nov 01, 2013
Contents.............cccccceeeeeeeeeel. - 14 Pages
Testing laboratory
Name.......ccccoveeveveveeerennns . Shenzhen AOV Testing Technology Co., Ltd.
ADAIESS ..o © 1-8/F, No.5, Yuantou Lane, Tanglang, Taoyuan Street, Nanshan
District, Shenzhen, Guangdong, China
Testing location..........................  Same as above
Applicant
Name.....ccooveiiiis : ShenZhen XuSheng Industry Co.,Ltd.
AdAress........ccccoeevevveeveiiesveeeeenn . F3,Tower 10, Workshop,Zhongyuntai Science & Technology Industry
Plant, Songbai Road, Shiyan Street, Bao an District, Shen Zhen City
Manufacture
Name. N/A
Address.... N/A
Test specification
Standard......coeceevevviciecvieieeeenn s |EC62471-2006
Test procedure ........cocecevvvvveee. . LVD Scheme
Procedure deviation..........cccceeee. s N/AL
Test item
Description................................  Power infrared light
Trademark.......cococcvvvvvvccincecee . NAA
Model and/or type reference..........:  SE03-HP6070H/60758
AOV Testing Technology Co., Ltd. Page 2of 14

This report issued under the responsibility of UL



Issue Date:

2019-09-26

Page 192 of 203
Enclosures

Report Reference #

License ID 8-03

NOV FBERR

Report No.:AGO1E131031011

Particulars: test item vs. test requirements

TESEEA JAMP .. ccvveeie ettt : Continuous wave lamps
Tested lamp system N/A

Lamp classification group . Exempt Group
Lamp cap wt NIA

Bulb oo N/A

Rated of the lamp........... ... 1 5V, 1.8W, 1000mA
Furthermore marking on the lamp N/A

Seasoning of lamps according IEC standard N/A

Used measurement instrument Spectroradiometer
Temperature by measurement..........ococeevecneeeens : 245C

Information of safety USe ... H—

Test case verdicts

Test case does not apply to the test object .. N(A.)

Test item does meet the requirement ... P(ass)

Test item does not meet the requirement. F(ail)

Testing

Date of receipt of test item ... : Oct 31,2013
Date(s) of performance of test........ccooeeennnicns : Nov 01,2013

General remarks

This test report shall not be reproduced except in full without the written approval of the testing laboratory.
The test results presented in this report relate only to the item tested.

"(see remark #)" refers to a remark appended to the report.

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

Throughout this report a comma is used as the decimal separator.
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EXPOSURE LIMITS

General

The exposure limits in this standard is not less
than 0,01 ms and not more than any 8-hour
period and should be used as guides in the
control of exposure

Detailed spectral data of a light source are
generally required only if the luminance of the See clause 4.3
source exceeds 104cd.m-2

4.3

Hazard exposure limits

4.31

Actinic UV hazard exposure limit for the skin
and eye

The exposure limit for effective radiant
exposure is 30 J.m-2 with any 8-hour period

To protect against injury of the eye or skin
from ul- traviolet radiation exposure produced
by a broad- band source, the effective
integrated spectral ir- radiance , ES, of the
light source shall not exceed the levels
defined by:

@
E,t=) E, (A1) Sy (2)Ar-42<30,0 m™?

m

The permissible time for exposure to
uitraviolet ra- diation incident upon the
unprotected eye or skin shall be computed
by:

r = 30 s

max E

432

Near-UV hazard exposure limit for eye

For the spectral region 315 nm to 400 nm
(UV-A) the total radiant exposure to the eye
shall not exceed 10000 J.m-2 for exposure
times less than 1000 s. For exposure times >1000s
greater than 1000 s (approximately 16 minutes)
the UV-A irradiance for the unprotected eye,
EUVA, shall not exceed 10 W.m-2.

The permissible time for exposure to
ultraviolet ra- diation incident upon the
unprotected eye for time less than 1000 s,
shall be computed by:

¢ < oo K
max = E gy

433

Retinal blue light hazard exposure limit

AOQV Testing Technology Co., Ltd.
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To protect against retinal photochemical injury
from chronic blue-light exposure, the integrated
spectral radiance of the light source weighted
against the blue-light hazard function, B(A), i.e., See table 4.2 P
the blue-light weighted radiance , LB, shall not
exceed the levels defined by:
Lyoi=3 3 L) ararciof domTsr? t<10*s 1, =L- P
L":§LA~B(/1)VAA5100 Woem e ! t>10% P
&
434 Retinal blue light hazard exposure limit — small source P
Thus the spectral irradiance at the eye Ej,
weighted against the blue-light hazard function P
B(A) shall not exceed the levels defined by:
E, =3 Y E,(1.0)B()Aradsio Tom” p
10
E,=> E,-B(1)Ad <1 Wom™ P
4.3.5 Retinal thermal hazard exposure limit P
To protect against retinal thermal injury, the
inte- grated spectral radiance of the light
source, LA, weighted by the burn hazard
weighting function R(A) (from Figure 4.2 and P
Table 4.2), i.e., the burn hazard weighted
radiance, shall not exceed the levels de- fined
by:
1100 .
Ly=Y L, R(A)Ar < W.m™ . s 10ps<t<10s P
e
436 Retinal thermal hazard exposure limit — weak visual stimulus P
For an infrared heat lamp or any near-infrared
source where a weak visual stimulus i
inadequate to acti- vate the aversion response, p
the near infrared (780 nm to 1400 nm) radiance,
LIR, as viewed by the eye for exposure timeg
greater than 10 s shall be limited to:
LmzﬁL;‘R(ﬂ)‘A),g% Wom™?sr! N
437 Infrared radiation hazard exposure limits for the eye P
The avoid thermal injury of the cormea and
possible delayed effects upon the lens of the eye
(catarac- togenesis), ocular exposure to infrared p
radiation, E|R, over the wavelength range 78(
nm to 3000 nm, for times less than 1000 s, shall
not exceed:
E, =S B, an<ism0 107 wem™ t<1000s N
AOV Testing Technology Co., Ltd. Page 5of 14
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For times greater than 1000 s the limit becomes:

P

Sk =% B 040 Wom t>1000s
&

438

Thermal hazard exposure limit for the skin

Visible and infrared radiant exposure (380 nm to
3000 nm) of the skin shall be limited to:

)
Eyt=3 3 E,(A,1)At-AA <20000 - J - m t<10s

30 1

MEASUREMENT OF LAMPS AND LAMP SYSTEMS

Measurement conditions

Measurement conditions shall be reported as
part of the evaluation against the exposure
limits and the assignment of risk classification.

5.1.1

Lamp ageing (seasoning)

Seasoning of lamps shall be done as stated
in the appropriate |IEC lamp standard.

5.1.2

Test environment

For specific test conditions, see the appropriate
IEC lamp standard or in absence of such
standards, the appropriate national standards
or manufacturer's recommendations.

Extraneous radiation

Careful checks should be made to ensure that
ex- traneous sources of radiation and
reflections do not add significantly to the
measurement results.

5.1.4

Lamp operation

Operation of the test lamp shall be provided
in ac- cordance with:

- the appropriate IEC lamp standard, or

-~ the manufacturer s recommendation

515

Lamp system operation

The power source for operation of the test lamp
shall be provided in accordance with:

- the appropriate |EC standard, or

- the manufacturer’ s recommendation

52

Measurement procedure

521

Irradiance measurements

Minimum aperture diameter 7mm.

Maximum aperture diameter 50 mm.

V||V |Z|Z| Z |Z|0|Z| © |T
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The measurement shall be made in that
position of the beam giving the maximum
reading.

The measurement instrument is adequate
calibrated.

522

Radiance measurements

5221

Standard method

The measurements made with an optical
system.

T |T|O| T

The instrument shall be calibrated to read in
absolute radiant power per unit receiving area
and per unit solid angle to acceptance averaged
over the field of view of the instrument.

5222

Alternative method

Alternatively to an imaging radiance set-up,
an ir- radiance measurement set-up with a
circular field stop placed at the source can be
used to perform radiance measurements.

Measurement of source size

The determination of g, the angle subtended by
a source, requires the determination of the 50%
emis- sion points of the source.

524

Pulse width measurement for pulsed sources

The determination of At, the nominal pulse
duration of a source, requires the determination
of the time during which the emission is > 50%
of its peak value.

5.3

Analysis methods

5.3.1

Weighting curve interpolations

To standardize interpolated values, use
linear in- terpolation on the log of given
values to obtain in- termediate points at the
wavelength intervals de- sired.

53.2

Calculations

The calculation of source hazard values
shall be performed by weighting the spectral
scan by the appropriate function and
calculating the total weighted energy.

5.3.3

Measurement uncertainty

The quality of all measurement results
must be quantified by an analysis of the
uncertainty.

see Annex C in the norm
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6 LAMP CLASSIFICATION -
For the purposes of this standard it was decided see table 6 p
that the values shall be reported as follows:
-~ for lamps intended for general lighting
service, the hazard values shall be
reported as either ir- radiance or radiance N
values at a distance which produces an
iluminance of 500 lux, but not at a distance
less than 200 mm
- for all other light sources, including pulsed
lamp sources, the hazard values shall be r=200.0 mm P
reported at a distance of 200 mm
6.1 Continuous wave lamps P
6.1.1 Exempt Group P
In the exempt group are lamps, which does not
pose any photobiological hazard. The p
requirement is met by any lamp that does not
pose:
-~ an actinic ultraviolet hazard (ES) within p
8-hours exposure (30000 s), nor
-~ anear-UV hazard (EUvA) within 1000 s, p
(about 16 min), nor
~ a retinal blue-light hazard (LB) within 10000 p
s(about 2,8 h), nor
-~ aretinal thermal hazard (LR) within 10 s, nor| P
~ an infrared radiation hazard for the eye p
(EIR)within 1000 s
6.1.2 Risk Group 1 (Low-Risk) N
In this group are lamps, which exceeds the
limits for the exempt group but that does not N
pose:
-~ an actinic ultraviolet hazard (Eg) within N
10000 s, nor
~ a near ultraviolet hazard (EUVA) within 300 s, N
nor
~ a retinal blue-light hazard (LB) within 100 s, N
nor
— aretinal thermal hazard (LR) within 10 s, nor| N
~ an infrared radiation hazard for the eye N
(E|R)within 100 s
Lamps that emit infrared radiation without a
strong visual stimulus and do not pose a N
near-infrared reti- nal hazard (LIR), within 100 s
are in Risk Group 1.
6.1.3 Risk Group 2 (Moderate-Risk) N
AOV Testing Technology Co., Ltd. Page 8of 14
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This requirement is met by any lamp that
exceeds the limits for Risk Group 1, but that
does not pose:

- an actinic ultraviolet hazard (ES) within
1000 s exposure, nor

~ a near ultraviolet hazard (EyvA) within 100 s,
nor

-~ aretinal blue-light hazard (LB) within 0,25 s
(aversion response), nor

— aretinal thermal hazard (LR) within 0,25 s
(aver- sion response), nor

~ an infrared radiation hazard for the eye
(EIR)within 10's

Lamps that emit infrared radiation without a
strong visual stimulus and do not pose a
near-infrared reti- nal hazard (L|R), within 10's
are in Risk Group 2.

Risk Group 3 (High-Risk)

Lamps which exceed the limits for Risk Group
2 are in Group 3.

6.2

Pulsed lamps

Pulse lamp criteria shall apply to a single pulse
and to any group of pulses within 0,25 s.

Zz |zl 2 |2

A pulsed lamp shall be evaluated at the
highest nominal energy loading as specified
by the manu- facturer.

The risk group determination of the lamp
being tested shall be made as follows:

-~ alamp that exceeds the exposure limit
shall be classified as belonging to Risk
Group 3
(High-Risk)

- for single pulsed lamps, a lamp whose
weighted radiant exposure or weighted
radiance does is below the EL shall be
classified as belonging to the Exempt Group

-~ for repetitively pulsed lamps, a lamp whose
weighted radiant exposure or weighted
radiance dose is below the EL, shall be
evaluated using the continuous wave risk
criteria discussed in clause 6.1, using time
averaged values of the pulsed emission
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Spectral weighting function for assessing ultraviolet hazards for skin and eye

Table 4.1

Wavelength! | UVhazardfunction |  Wavelength | UV hazard function
_ Anm .8 b nm .
200 0,030 313"

205 0,051 315

210 0,075 316

215 0,095 317

220 0,120 318

225 0,150 319

230 0,190 320 0,0010
235 0,240 322 0,00067
240 0,300 323 0,00054
245 0,360 325 0,00050
250 0,430 328 0,00044
254* 0,500 330 0,00041
255 0,520 333" 0,00037
260 0,650 335 0,00034
265 0,810 340 0,00028
270 1,000 345 0,00024
275 0,960 350 0,00020
280" 0,880 355 0,00016
285 0,770 360 0,00013
290 0,640 365 0,00011
295 0,540 370 0,000093
297* 0,460 375 0,000077
300 0,300 380 0,000064
303* 0,120 385 0,000053
305 0,060 390 0,000044
308 0,026 395 0,000036
310 0,015 400 0,000030

' Wavelengths chosen are representative: other values should be obtained by logarithmic interpolation at
intermediate wavelengths.
* Emission lines of a mercury discharge spectrum.
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Table 4.2 | Spectral weighting functions for assessing retinal hazards from broadband P

optical sources
_ Wavelength
e

| Blue-lighthazard function
... BN

_ Burnhazardfunction
BN

0,01
305 0,01 -
310 0,01 -
315 0,01 -
320 0,01 -
325 0,01 -
330 0,01 -
335 0,01 -
340 0,01 -
345 0,01 —
350 0,01 -
355 0,01 -
360 0,01 -
365 0,01 -
370 0,01 —
375 0,01 -
380 0,01 0.1
385 0,013 0,13
390 0,025 0,25
395 0,05 0,5
400 0,10 10
405 0,20 20
410 0,40 40
415 0,80 8,0
420 0,90 9,0
425 0,95 9,5
430 0,98 9,38
435 1,00 10.0
440 1,00 10.0
445 0,97 9.7
450 0,94 9.4
455 0,90 9,0
460 0,80 8.0
465 0,70 7.0
470 0,62 6.2
475 0,55 55
480 0,45 45
485 0,40 40
490 0,22 22
495 0,16 16
500-600 1Qre T 10
600-700 0,001 10
700-1050 - TR
1050-1150 — 0.2
1150-1200 — 0,2 1002
1200-1400 — 0,02
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| ELintermsofcon- |

Actinic UV Eg = YEA * S(A) * AA -
skin & eye s =JE\*S(N) 200 - 400 < 30000
<1000 10000/t
Eye UV-A EUVA = ZE\ = AA 315 - 400 1,4 (80)
>1000 10
) <100 100
Blue-light EB = YEA * B(A) » AA 300 - 700 <0,011
small source >100 1,0
<1000 0,75
Eve IR ER=SEA-A\ | 780-3000 14 (80) 180001
>1000 100
Skin thermal EH = ZEA * AA 380 ~ 3000 <10 2m st 200001t %75

Table 5.5 Summary of the ELs for the retina (radiance based values) P

ELintermsof

 Hazard Nanﬁef ‘Rk‘elm‘[kamk:gqu‘a{iqn . | constant radian

6
0,25-10 | 0,011V(/10) 107
6
10-1 011 1081
Blue light LB = LA * B(A) « AA| 300 - 700 0-100 0.0
100-10000 | 0,001 1+t 1081t
> 10000 0,1 100
Retinal o 0,0017 50000/(a+t %)
etina LR = SLA * R(A)* AA ~ 14 ,25 -1 ’
thormal R = JLA *R() 380 - 1400 | 0,25~ 10 0.0114(t10) 50000/(a+t%:25)
Retinal
ther:‘,‘iz{lg"eak LR =SLA RA) - AN 780-1400| >10 0,011 6000/a
stimulus)
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Table 6 Emission limits for risk groups of continuous wave lamps | P
Emission Measurement
Risk | AN | sumbot | Units E Low risk Mod risk
spectrum Yy xempt Group ow ris| ris|
Limit Result Limit Result | Limit | Resul
Actinic UV | SUV(A) | Es Wem2 0,001 3.7x10° 0,003 | ___ 003 |
Near UV EuvA | Wem? 10 4.2x10° 33 | 100 |
Blue light | B(A) LB | WemZsr!| 100 2.5x107 10000 | ___ [4000000| ___
Blue light, | g EB Wern2 1,04 26x10° 1,0 | 400 | __
small source
Retinal R(A) | LR |[Wem2sr 28000/ 53 28000/ | ___ |71000/a|
thermal
Retinal
thermal, L oy 2esr -1 y 21 Y Y
weak visual R(A) IR [Wem “esr 6000/a «=0.0380rad 6000/a o 6000/ |
stimulus™
IR radiation, |~ _ ER | Wem2 100 0 570 | 3200 |
eye
*  Small source defined as one with a < 0,011 radian. Averaging field of view at 10000 s is 0,1 radian.
**  Involves evaluation of non-GLS source
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