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Kunden-Referenz-Nr.: 
Client reference no.: 

 

N/A Auftragsdatum: 
Order date: 

 

2026-05-29 

Auftraggeber: 
Client: 

Zhejiang MRDVS Technology Co., Ltd. 
1st Floor, No. 5 Building, Phase II of High-end Manufacturing Industrial Park, No. 
1177 Xin'an Road, High-tech Zone, Wuxing District, Huzhou, Zhejiang, P.R. China   

Prüfgegenstand: 
Test item: 

 

S01 Small-Array LiDAR (Trademark: MRDVS) 

Bezeichnung / Typ-Nr.: 
Identification / Type no.: 

MRDVS-SAA50-46M-940A, MRDVS-SAA50-46V-940A 

Auftrags-Inhalt: 
Order content: 

 

Safety report only 
 

Prüfgrundlage: 
Test specification: 

IEC 60825-1:2014 

EN 60825-1:2014 +A11:2021 

EN 50689:2021 

Wareneingangsdatum: 
Date of sample receipt: 

 

2026-07-15 

 

Prüfmuster-Nr.: 
Test sample no: 

 

260618001-02 

Prüfzeitraum: 
Testing period: 

 

2026-07-15 - 2026-07-16 

Ort der Prüfung: 
Place of testing: 

 

TÜV Rheinland 
(Shenzhen) Co., Ltd. 

Prüflaboratorium: 
Testing laboratory: 

 

TÜV Rheinland 
(Shenzhen) Co., Ltd. 

Prüfergebnis*: 
Test result*: 

Pass 

geprüft von: 
tested by: Allen Wu  

 

genehmigt von: 
authorized by: Henry Guan  

 Datum: 
Date:    2026-08-19 

Ausstellungsdatum: 
Issue date:   2026-08-19 

Stellung / Position: Sachverständige(r)/Expert Stellung / Position: Sachverständige(r)/Expert 

Sonstiges / 
Other: 

This test report contains the following documents: 
Main report including 2 pages of this cover page (17 pages);  
Attachment 1: EN 60825-1:2014+A11:2021 National differences (14 pages); 
Attachment 2: EN 50689 report (4 pages) 

Attachment 3: Photo documentation (2 pages). 

Attachment 4: Equipment List (1 page) 

Zustand des Prüfgegenstandes bei Anlieferung: 
Condition of the test item at delivery: 

Prüfmuster vollständig und unbeschädigt   
Test item complete and undamaged  

* Legende: P(ass) = entspricht o.g. Prüfgrundlage(n) F(ail) = entspricht nicht o.g. Prüfgrundlage(n) N/A = nicht anwendbar N/T = nicht getestet 

* Legend: P(ass) = passed a.m. test specification(s) F(ail) = failed a.m. test specification(s) N/A = not applicable N/T = not tested 

Dieser Prüfbericht bezieht sich nur auf das o.g. Prüfmuster und darf ohne Genehmigung der Prüfstelle nicht 
auszugsweise vervielfältigt werden. Dieser Bericht berechtigt nicht zur Verwendung eines Prüfzeichens. 

This test report only relates to the above mentioned test sample. Without permission of the test center this test report is not 
permitted to be duplicated in extracts. This test report does not entitle to carry any test mark. 

TÜV Rheinland (Shenzhen) Co., Ltd. 1-5/F., Building 5, No.1100, Huanli Road, Yungu Community, Xinhu Subdistrict, Guangming District, 
Shenzhen, Guangdong, China 

Mail: service-gc@tuv.com · Web: www.tuv.com 
V101023GCNSR 
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Anmerkungen 
Remarks 

 

1 Alle eingesetzten Prüfmittel waren zum angegebenen Prüfzeitraum gemäß eines festgelegten 
Kalibrierungsprogramms unseres Prüfhauses kalibriert. Sie entsprechen den in den Prüfprogrammen 
hinterlegten Anforderungen. Die Rückverfolgbarkeit der eingesetzten Prüfmittel ist durch die Einhaltung der 
Regelungen unseres Managementsystems gegeben. 
Detaillierte Informationen bezüglich Prüfkonditionen, Prüfequipment und Messunsicherheiten sind im Prüflabor 
vorhanden und können auf Wunsch bereitgestellt werden. 
 
The equipment used during the specified testing period was calibrated according to our test laboratory 
calibration program. The equipment fulfils the requirements included in the relevant standards. The traceability 
of the test equipment used is ensured by compliance with the regulations of our management system. 
Detailed information regarding test conditions, equipment and measurement uncertainty is available in the test 
laboratory and could be provided on request. 

2 Wie vertraglich vereinbart, wurde dieses Dokument nur digital unterzeichnet. Der TÜV Rheinland hat nicht 
überprüft, welche rechtlichen oder sonstigen diesbezüglichen Anforderungen für dieses Dokument gelten. 
Diese Überprüfung liegt in der Verantwortung des Benutzers dieses Dokuments. Auf Verlangen des Kunden 
kann der TÜV Rheinland die Gültigkeit der digitalen Signatur durch ein gesondertes Dokument bestätigen. 
Diese Anfrage ist an unseren Vertrieb zu richten. Eine Umweltgebühr für einen solchen zusätzlichen Service 
wird erhoben. Informationen zur Verifizierung der Authentizität unserer Dokumente erhalten Sie auf folgender 
Webseite: go.tuv.com/digital-signature 
 
As contractually agreed, this document has been signed digitally only. TUV Rheinland has not verified and 
unable to verify which legal or other pertaining requirements are applicable for this document. Such verification 
is within the responsibility of the user of this document. Upon request by its client, TUV Rheinland can confirm 
the validity of the digital signature by a separate document. Such request shall be addressed to our Sales 
department. An environmental fee for such additional service will be charged. For information on verifying the 
authenticity of our documents, please visit the following website: go.tuv.com/digital-signature 

3 Prüfklausel mit der Note * wurden an qualifizierte Unterauftragnehmer vergeben und sind unter der jeweiligen 
Prüfklausel des Berichts beschrieben. 
Abweichungen von Prüfspezifikation(en) oder Kundenanforderungen sind in der jeweiligen Prüfklausel im 
Bericht aufgeführt. 
 
Test clauses with remark of * are subcontracted to qualified subcontractors and described under the respective 
test clause in the report. 
Deviations of testing specification(s) or customer requirements are listed in specific test clause in the report. 

4 Die Entscheidungsregel für Konformitätserklärungen basierend auf numerischen Messergebnisen in diesem 
Prüfbericht basiert auf der "Null-Grenzwert-Regel" und der "Einfachen Akzeptanz" gemäß ILAC G8:2019 und 
IEC Guide 115:2023, es sei denn, in der auf Seite 1 dieses Berichts genannten angewandten Norm ist etwas 
anderes festgelegt oder vom Kunden gewünscht. Dies bedeutet, dass die Messunsicherheit nicht berücksichtigt 
wird und daher auch nicht im Prüfbericht angegeben wird. Zu weiteren Informationen bezueglich des Risikos 
durch diese Entscheidungsregel siehe ILAC G8:2019. 
 
The decision rule for statements of conformity, based on numerical measurement results, in this test report is 
based on the “Zero Guard Band Rule” and “Simple Acceptance” in accordance with ILAC G8:2019 and IEC 
Guide 115:2023, unless otherwise specified in the applied standard mentioned on Page 1 of this report or 
requested by the customer. This means that measurement uncertainty is not taken in account and hence also 
not declared in the test report. For additional information to the resulting risk based of this decision rule please 
refer to ILAC G8:2019. 
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TEST REPORT 
IEC 60825-1 

Safety of laser products -  
Part 1: Equipment classification and requirements 

  

Report Number. .............................. : CN263B0Q 001 

Date of issue ................................... : See cover page 

Total number of pages ................... : See cover page 

 

Name of Testing Laboratory 
preparing the Report ...................... : 

TÜV Rheinland (Shenzhen) Co., Ltd. 

Applicant’s name ............................ : See cover page 

Address ........................................... : See cover page 

Test specification:  

Standard .......................................... : See cover page 

Test procedure ............................... : See cover page 

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

TRF template used ......................... : IECEE OD-2020-F1:2021, Ed.1.4 

Test Report Form No...................... : IEC60825_1G 

Test Report Form(s) Originator .... : OVE 

Master TRF ...................................... : Dated 2021-10-05 

Copyright © 2021 IEC System of Conformity Assessment Schemes for Electrotechnical 
Equipment and Components (IECEE System). All rights reserved. 

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

General disclaimer: 

The test results presented in this report relate only to the object tested. 
This report shall not be reproduced, except in full, without the written approval of the Issuing NCB. 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 ....................... : S01 Small-Array LiDAR 

Trade Mark(s) ................................... : MRDVS 

Manufacturer .................................... : Same as client 

Model/Type reference ...................... : MRDVS-SAA50-46M-940A, MRDVS-SAA50-46V-940A 

Ratings .............................................. : 5-24 Vdc 

 

Responsible Testing Laboratory (as applicable), testing procedure and testing location(s):  

See cover page 

 CB Testing Laboratory:  

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

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

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

 

 Testing procedure: CTF Stage 1:  

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

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

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

 

 Testing procedure: CTF Stage 2:  

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

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

Witnessed by (name, function, signature) . :   

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

 

 Testing procedure: CTF Stage 3:  

 Testing procedure: CTF Stage 4:  

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

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

Witnessed by (name, function, signature) . :   

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

Supervised by (name, function, signature) :   
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List of Attachments (including a total number of pages in each attachment):  

See cover page 

Summary of testing: 

Tests performed  
(name of test and test clause): 

Clause(s) Test(s) 

5.1 Tests 

5.4 Measurement geometry 
 

Testing location: 

Shenzhen Zhongwei Testing 
Technology Co., Ltd. 

Room 1A106, 1/F., No.109, Lijia Road, 
Henggang, HenggangStreet, Longgang 
District, Shenzhen, Guangdong, China 

 

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

EU Group Differences, EU Special National Conditions 

 

For National Differences see attachment 1. 

 

Use of uncertainty of measurement for decisions on conformity (decision rule):  

 

See page 2 
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Copy of marking plate: 

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

 

 

 

 

Remark: The model name on the above label can be replaced by another model. 

 



 Page 7 of 17 Report No.: CN263B0Q 001 

 

TRF No. IEC60825_1G  
 

Test item particulars...................................................:  

Classification of installation and use.......................:  

Supply Connection .....................................................: Not connected to the mains 

 .......................................................................................:  

Possible test case verdicts:  

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

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

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

Testing .......................................................................... :  

Date of receipt of test item ........................................ : See cover page 

Date (s) of performance of tests ............................... : See cover page 

 

General remarks: 

"(See Enclosure #)" refers to additional information appended to the report. 
"(See appended table)" refers to a table appended to the report. 
 
Throughout this report a  comma /  point is used as the decimal separator. 
 

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

The application for obtaining a CB Test Certificate 
includes more than one factory location and a 
declaration from the Manufacturer stating that the 
sample(s) submitted for evaluation is (are) 
representative of the products from each factory has 
been provided ............................................................... : 

 Yes 

 Not applicable 

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

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

General product information and other remarks: 

The EUT is a RGBD camera which is in scope of this standard.  

The product is intended to operate at temperature range -20°C to 50°C.  

The product is designed to emit pulsed wave laser radiation. 

The product is designed to comply with “Class 1 Laser Product” requirement.  

Model difference: 

Both models have same PCB design (mainboard layout, connector, VCSEL and physical dimensions) and 
electrical properties. The only difference is: MRDVS-SAA50-46V-940A have an entire enclosure but 
MRDVS-SAA50-46M-940A do not have. 

All the tests are performed on model MRDVS-SAA50-46V-940A. 
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4 CLASSIFICATION PRINCIPLES 

4.3 Classification rules --- 

4.3 a Radiation of a single wavelength  Single wavelength laser 
product evaluated 

P 

4.3 b Radiation of multiple wavelengths  N/A 

 1)  Laser product emits at two or more wavelengths 
shown as additive in Table 1  

 N/A 

 2)  Laser product emits at two or more wavelengths 
not shown as additive in Table 1  

 N/A 

4.3 c Radiation from extended sources (see 5.4.3)  N/A 

4.3 d Non-uniform, non-circular or  
multiple apparent source  

Device emits a non-uniform 
and non-circular beam.   

P 

4.3 e Time bases --- 

 1) 0,25 s  N/A 

 2) 100 s Select for class 1 evaluation.  P 

 3) 30000 s  N/A 

4.3 f Repetitively pulsed or modulated lasers See measurement table.  P 

 1) Any single pulse   See above.  P 

 2) Average power for pulse trains See above.  P 

 3) Pulse duration t ≤ Ti  ......................................... : 
Number of pulses N and C5 .................................... : 

 N/A 

 3) Pulse duration t > Ti ............................................. :  
Number of pulses N and C5  ................................... : 

See above. P 

4.4 Laser products designed to function  
as conventional lamps.  

Not such laser product N/A 

  measured at 200 mm distance from closest point 

of human access ( > 5 mrad).  

 N/A 

 Un-weighted radiance L measured at 200 mm 

distance (comparison with LT = 1 MWm-2sr-1/) 
under reasonably foreseeable single fault conditions. 

 N/A 

 Evaluation of emission according to IEC 62471 
series (optional): 

Standard applied (IEC 62471 series)………,….. .... : 

Risk Group……………………………….……….. .... : 

Labelling…………………………………………… ... : 

 

Classification of product based on accessible laser 
radiation (if no laser radiation accessible: Class 1). 

 N/A 
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5 DETERMINATION OF THE ACCESSIBLE EMISSION LEVEL and  
PRODUCT CLASSIFICATION 

5.1 Tests  --- 

 Compliance under reasonably foreseeable single 
fault conditions.  

Fault condition test considered. 
Details see appended table.  

P 

5.3 Determination of the class of the laser product  ... : 

For Class 1C: vertical safety standard applied with 
requirements for Class 1C.  

Not applicable.  --- 

5.4 Measurement geometry --- 

5.4.1 General  --- 

5.4.2 Default (simplified) evaluation See measurement table P 

 Conditions applied  ................................................ : Condition 3 P 

 Aperture diameter   ............................................... : 7mm P 

 Reference point :................................................... :  P 

 Measurement distance  ........................................ : 
(for each condition) 

100mm from the emitting 
surface 

P 

5.4.3 Evaluation condition for extended sources  N/A 

 Conditions applied  ................................................ :  N/A 

 Most restrictive position  ....................................... : 
(distance from reference point) 

 N/A 

 Angular subtense of the apparent source  and C6: 
(for each condition) 

 N/A 

5.4.3 a Aperture diameters (for each condition). .............. :  N/A 

5.4.3 b Angle of acceptance (for each condition)………...:  N/A 
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Additional product data from manufacturer and standard 

Name  Symbol  Value  Unit  

Angular subtense (Alpha)  α  <1.5 mrad  

VCSEL wavelength  λ  930-950 nm  

Pulse width  Ton 1.46 x 10-2 s 

Frequency F 10 Hz 

Time for pulse wavelength 400 ≤ λ < 1 050 Ti  5 x 10-6 s  

Time base for class 1 evaluation  T  100  s  

 

Measured accessible laser radiation and comparison with AEL: 

Measured data  

Condition  Measure Emission Level of Laser  λ  Accessible Emission Level (thermal)  

Condition 3:  

d=7 mm, 

r=100 mm  

Ppeak= 81 µW 

Q= Ppeak *Ton= 1.03*10-6 J 

940 nm  Class 1 

Ocular exposure:  

Retina hazards evaluation:  

AELsingle: 7 x10-4 t0.75 C4 J = 8.88 x 10-5 J 

AELT: 3.9x10-4 C4C7W = 1.18 x 10-3 W  

AELs.p.T: AELT / F = 1.18 x 10-4 J 

AELS.P.Train: AELsingle*C5 = 8.88 x 10-5 J 

C4=100.002(λ-700) = 3.02 (λ=940 nm) 

t > Ti, α < 5 mrad;  

C5 = 1 

C6 = 1, C7 = 1 

Therefore, Class 1 AEL: 8.88 x 10-5 J 

Skin 
exposure:  

d=3.5 mm,  

r=0 mm  

Ppeak= 5.86 mW  

Q= Ppeak *Ton= 8.56*10-5 J  

940 nm Class 3B: 

AELsingle: 0.03 C4 J (t<0.06C4)= 9.06 x 10-2 J 

AELT: 0.5 W  

AELs.p.T: AELT / F= 0.5 / 10 = 5 x 10-2 J 

AELS.P.Train: AELsingle*C5 = 9.06 x 10-2 J 

C4=100.002(λ-700) = 3.02 (λ=940 nm) 

t > Ti, α < 5 mrad;  

C5 = 1 

C6 = 1, C7 = 1 

Therefore, Class 3B AEL: 5 x 10-2 J 
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Measured data  

Single fault 
conditions 

Measure Emission Level of Laser  λ  Accessible Emission Level (thermal)  

(R27short-circuit) 

Condition 3:  

d=7 mm, 
r=100 mm  

Ppeak= 70.9 µW 

Q= Ppeak *Ton= 4.08*10-6 J 

940 nm  Class 1 AEL: 8.88 x 10-5 J 

 

Conclusion:  

The measured average laser power under normal working condition and single fault conditions does not 
exceed Class 1 AEL; therefore, the product is classified as Class 1 laser product.  

For Skin exposure: The accessible emission did not exceed the AEL of Class 3B.  
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6 ENGINEERING SPECIFICATIONS P 

6.2 Protective housing --- 

6.2.1 General --- 

 Protective housing prevents access to energy levels 
in excess of the AEL for Class 1. 

 P 

 Protective housing prevents access to energy levels 
equivalent to Class 4 and withstands exposures 
under reasonably foreseeable single fault conditions. 

 N/A 

 Maintenance of Class 1, 1C, 1M, 2, 2M, or 3R  
(access to emissions of Class 3B or 4 is prevented). 

Maintenance free Class 1 laser 
product considered. 

P 

 Maintenance of Class 3B product  
(access to emission of Class 4 is prevented). 

 N/A 

6.2.2 Service   P 

6.2.3 Removable laser system  
(laser system complies with requirements of  
Clauses 6 and 7). 

No removable laser system  N/A 

6.3 Access panels and safety interlocks --- 

6.3.1 Panel is intended to be removed during operation (or 
maintenance) and would give access to higher 
energy levels (see Table 13). 

 N/A 

 Accessible emission (after removal of the panel) 
corresponds to product Class  
(designated by “X” in Table 13) 

 N/A 

 Emission through the opening if interlocked panel of 
Class 1, 1C, 1M, 2, or 2M is removed  
(Emission < AEL of Class 1M or 2M).  

 N/A 

 Emission through the opening if interlocked panel of 
Class 3R, 3B, or 4 is removed  
(Emission < AEL of Class 3R). 

 N/A 

 Requirements regarding reasonably foreseeable 
single fault condition.  

 N/A 

6.3.2 Override mechanism  N/A 

 Behaviour of override in operation  
when the panel is replaced.  

 N/A 

 Visible or audible warning for override mode.   N/A 

6.4 Remote interlock connector   N/A 

6.5 Manual reset  N/A 

6.6 Key control  N/A 

6.7 Laser radiation emission warning  --- 
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6.7.1 Laser product is a 3R (λ<400 nm; λ>700 nm), 1C, 
3B or 4 laser systems. 

 N/A 

6.7.2 Audible or visible warning.  N/A 

 Warning is failsafe or redundant.   N/A 

 Viewing of the visible warning does not require 
exposure to emissions > AEL for Class 1M and 2M. 

 N/A 

6.7.3 Operational control and laser aperture are provided 
with a warning device when they are separated more 
than 2 m from warning device.  

 N/A 

6.7.4 Visible indication of output aperture if laser emission 
may be distributed through more than one output. 

 N/A 

6.7.5 Switch for handheld Class 3R device must be 
depressed for emission (in lieu of emission 
indicator). 

 N/A 

6.8 Beam stop or attenuator  N/A 

6.9 Controls  N/A 

6.10 Viewing optics  N/A 

 a) Human access to laser radiation in excess of 
Class 1M prevented when the shutter is opened or 
attenuation varied. 

 N/A 

 b) Opening of the shutter or variation of the 
attenuation prevented when exposure to laser 
radiation in excess of Class 1M is possible. 

 N/A 

6.11 Scanning safeguard  N/A 

6.12 Safeguard for Class 1C products  N/A 

 a) Human access to laser radiation in excess of AEL 
for Class 1 measured under Condition 3 is 
prevented. 

 N/A 

 b) Human access to laser radiation in excess of AEL 
for Class 3B measured through 3,5 mm aperture at 
5 mm distance from applicator is prevented. 

 N/A 

6.13 Walk-in access N/A 

 a) Means provided so that any person inside the 
housing can prevent activation of Class 3B or 4 laser 
hazards.  

 N/A 

 b) A warning device provides adequate warning of 
emission to any person within the housing.  

 N/A 

 c) Where “walk-in” access during operation is 
intended or reasonably foreseeable, emission of 
laser radiation that is equivalent to Class 3B or 4 
while someone is present inside the enclosure of 
Class 1, Class 2 or Class 3R product is prevented by 
engineering means. 

 N/A 
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6.14 Environmental conditions --- 

 - climatic conditions Considered, no climate 
conditions change can lead to 
higher laser radiation.  

P 

 - vibration and shock Considered, no environmental 
conditions change can lead to 
higher laser radiation.  

P 

6.15 Protection against other hazards --- 

6.15.1 Non-optical hazards (product safety standard) Only evaluated the optical 
hazard in this test report. Other 
hazards will be evaluated in 
other test report.  

N/A 

 - electrical hazards;  N/A 

 - excessive temperature;  N/A 

 - spread of fire from the equipment;  N/A 

 - sound and ultrasonics;  N/A 

 - harmful substances;  N/A 

 - explosion;  N/A 

6.15.2 Collateral radiation No collateral radiation.  N/A 

6.16 Power limiting circuit  N/A 

    

7 LABELLING 

7.1 General --- 

 Labels durable, permanently affixed  P 

 Labels clearly visible  P 

 Reading of labels is possible without exposure to 
laser radiation in excess of AEL for Class 1. 

Class 1 laser product P 

 Colour combination   N/A 

 Labelling impractical due to the size or design of the 
product.  

 N/A 

 Warning label –  Hazard symbol (Figure 3)  N/A 

7.2 - 7.7 Text on explanatory label or pictogram 

(laser class, warning text) 

 N/A 

7.8 Aperture label  N/A 

7.9 Radiation output and standards information Class 1 laser product --- 

 Max output of laser radiation  .................................. :  N/A 

 Pulse duration  ......................................................... :  N/A 

 Emitted wavelength(s)  ............................................ :  N/A 
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 Name and publication date of the standard ............ : IEC 60825-1:2014  P 

7.10 Labels for access panels --- 

7.10.1  
a) – f) 

Labels for panels - warning wording used  ............. :  N/A 

7.10.2 Labels for safety interlocked panels -  
Warning wording used  ............................................ : 

 N/A 

7.11 Warning for invisible laser radiation  ....................... :  N/A 

7.12 Warning for visible laser radiation  .......................... :  N/A 

7.13 Warning for potential hazard to the skin or anterior 
parts of the eye - warning wording used ................. : 

Do not exceed the AEL of 
Class 3B 

P 

    

8 OTHER INFORMATIONAL REQUIREMENTS 

8.1 Information for the user --- 

 a) adequate instructions for assembly, maintenance 
and safe use and description of the classification 
limitations, if appropriate. 

User instruction is provided P 

 b) additional warning for Class 1M and 2M  N/A 

 c) laser beam parameters for radiation above the 
AEL of Class 1 

Class 1 laser product --- 

 • Wavelength  ................................................ :  N/A 

 • Beam divergence  ...................................... :  N/A 

 • Pulse pattern  ............................................. : 
(pulse duration, repetition rate, …) 

 N/A 

 • Maximum power or energy output  ............ :  N/A 

 d) safety instruction for embedded laser products 
and other incorporated laser products. 

 N/A 

 e) MPE and NOHD for Class 3B and 4 laser 
products; 

For collimated beam Class 1M and 2M lasers the 
extended NOHD (ENOHD).  

 N/A 

 f) information for the selection of eye protection.  N/A 

 g) reproduction of all required labels and warnings.  N/A 

 h) location of laser apertures   N/A 

 i) list of controls, adjustments of procedures for 
operation and maintenance - and warning statement. 

 N/A 

 j) information (compatibility requirements) about 
laser energy source if not incorporated. 

 N/A 
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 k) additional warning for Class 1, 1M, 2, 2M, and 3R 
regarding skin or corneal burns. 

Accessible emission does not 
exceed AEL of Class 3B for a 
3.5mm aperture.  

N/A 

 l) Information for Class 1C products (e.g. warning 
that repeated application may pose a risk). 

 N/A 

8.2 Purchasing and service information Provided in the user manual.  P 

 a) safety classification of each laser product stated in 
all descriptive material (e.g. brochures). 

Provided in the user manual.  P 

 b) adequate instructions for servicing available: 

• warnings and precautions regarding exposure of 
laser emission above Class 1 

• maintenance schedule 

• list of controls and procedures that could increase 
accessible emissions 

• description of displaceable parts  

• protective procedures for service personnel 

• reproduction of labels and hazard warnings 

Only class 1 laser product  N/A 

    

9 ADDITIONAL REQUIREMENTS FOR SPECIFIC LASER PRODUCTS 

9.1 Applicable other parts of the standard series IEC 60825 --- 

 IEC 60825-2  
(Safety of optical communication systems) 

 N/A 

 IEC 60825-4 (Laser guards)  N/A 

 IEC 60825-12  
(Safety of free space optical communication systems 
used for transmission of information) 

 N/A 

9.2 Medical laser products:  
Class 3B and Class 4 medical laser products comply 
with IEC 60601-2-22 

 N/A 

9.3 Laser processing machines:  
Comply with IEC/ISO 11553 series. 

 N/A 

9.4 Electric toys: Comply with IEC 62115  N/A 

9.5 Consumer electronic products:  
Comply with IEC 60950 (IT-equipment) or  
IEC 60065 (AV equipment) 

 N/A 
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 TABLE: Critical components information P 

Object / part 
No. 

Manufacturer/ 
trademark 

Type / model Technical data Standard Mark(s) of 
conformity1) 

VCSEL RaySea  MTACGA01 

 

-20°C to 85°C 

Wavelength:  

930 to 950 nm 

Max. operating 

voltage:20 Vdc 

Operating peak 

current: 12 A 

Max optical power: 

80 W 

IEC 60825-1: 
2014  
EN 60825-1: 
2014 +A11: 
2021 

Test with 
appliance  

Supplementary information: 

1) Provided evidence ensures the agreed level of compliance. See OD-CB2039. 

2) Licenses are available upon requested 
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ATTACHMENT TO TEST REPORT  

IEC 60825-1 
EUROPEAN GROUP DIFFERENCES AND NATIONAL DIFFERENCES 

(Safety of laser products - Part 1: Equipment classification and requirements) 

Differences according to ............... : EN 60825-1:2014+A11:2021 

TRF template used ........................ : IECEE OD-2020-F2:2020, Ed. 1.1 

Attachment Form No. .................... : EU_GD_IEC60825_1G 

Attachment Originator .................. : TÜV Rheinland LGA Products GmbH 

Master Attachment ........................ : Dated 2021-11-05 

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

 CENELEC COMMON MODIFICATIONS (EN)  

1 Scope and object P 

 In Clause 1, replace the existing text:  

“This Part 1 describes the minimum requirements. Compliance with this Part 1 
may not be sufficient to achieve the required level of product safety. Laser 
products may also be required to conform to the applicable performance and 
testing requirements of other applicable product safety standards.  

NOTE 3 Other standards may contain additional requirements. For example, 
a Class 3B or Class 4 laser product may not be suitable for use as a 
consumer product.”  

Where a laser system forms a part of equipment which is subject to another 
IEC product safety standard, e.g. for medical equipment (IEC 60601-2-22), IT 
equipment (IEC 60950 series), audio and video equipment (IEC 60065), 
audio-video and IT equipment (IEC 62368-1), equipment for use in hazardous 
atmospheres (IEC 60079), or electric toys (IEC 62115), this Part 1 will apply in 
accordance with the provisions of IEC Guide 1042 for hazards resulting from 
laser radiation. If no product safety standard is applicable, then IEC 61010-1 
may be applied."  

with the following:  

P 
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 “This Part 1 describes requirements that are considered sufficient to achieve 
the required level of product safety for general laser products with respect to 
hazards to the eye and skin posed by laser radiation, provided that consumer 
laser products comply with EN 506891 (see 9.5 in EN 60825-
1:2014/FprAA:2020). Also, as required in 5.3 b) of EN 60825-1, that laser 
products classified as Class 1C comply with the respective applicable part of 
either the EN 60601 series or the EN 60335 series that contains requirements 
for the safe exposure of the skin (note that the exposure of the skin is not 
necessarily limited to the MPE values of the skin), if applicable, as well as 
specific requirements for the performance and testing of the safeguard that 
prevents hazardous emission towards the eye. Depending on the type of the 
product, laser products such as for example medical lasers, machines or toys 
can be required to conform to the applicable performance and testing 
requirements of their relevant product safety standards.  

NOTE 3 See 3.92 for “general laser product”.  

Where a laser system forms a part of equipment which is subject to another 
IEC product safety standard, e.g. for medical equipment (IEC 60601-2-22), IT 
equipment (IEC 60950 series), audio and video equipment (IEC 60065), 
audio-video and IT equipment (IEC 62368-1), electrical equipment for 
measurement, control, and laboratory use (IEC 61010-1), equipment for use 
in hazardous atmospheres (IEC 60079), or electric toys (IEC 62115), this Part 
1 will apply in accordance with the provisions of IEC Guide 1042 for hazards 
resulting from laser radiation." 

P 

3 Terms and definitions 

In Clause 3, add the following terms and their definitions: 

P 

3.9.1 consumer laser product  

any product or assembly of components that:  

(a) is intended for consumers, or likely to be 
used by consumers under reasonably 
foreseeable conditions even if not intended for 
them; and  

(b) constitutes or incorporates a laser or laser 
system 

Evaluated in final product N/A 

3.9.2 general laser product  

laser product that does not fall within the scope 
of another EN standard that addresses the 
safety of a specific category of laser products  

Note 1 to entry: Examples of products where 
such other EN Standards exist are medical 
lasers (EN 60601-2-22), electric toys (EN 
62115) or laser processing machines (EN ISO 
11553-1, EN ISO 11553-2).  

Note 2 to entry: General laser products are for 
instance laboratory equipment, laser products 
for measurements, laser pointers, display 
lasers and laser illuminated projectors.  

Note 3 to entry: EN 506891 is not considered 
as another EN standard that addresses the 
safety of a specific category of laser products, 
since it applies to all consumer laser products.“ 

Evaluated in final product N/A 
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4.3 Classification rules 

In Note 3 of 4.3 c), replace the following text: 

“NOTE 3 A source is considered an extended source when the angular 
subtense of the source is greater than αmin, where αmin = 1,5 mrad. Most 
laser sources have an angular subtense α less than αmin, and appear as an 
apparent “point source” (small source) when viewed from within the beam 
(intra-beam viewing). Indeed a circular laser beam cannot be collimated to a 
divergence less than 1,5 mrad if it is an extended source, thus any laser 
where a beam divergence of 1,5 mrad or less is specified cannot be treated 
as an extended source. For a small source, α is set to αmin = 1,5 mrad and 
C6 = 1.”  

with:  

“NOTE 3 An apparent source is considered an extended source when the 
angular subtense of the apparent source (i.e. the angular subtense of the 
image of the source) is greater than αmin, where αmin = 1,5 mrad (note that 
different accommodation states as well as different positions in the beam 
have to be considered for the classification of extended sources). Most laser 
sources have an angular subtense α less than αmin, and appear as an 
apparent “point source” (small source) when viewed from within the beam 
(intra-beam viewing). Indeed, if a laser beam is to qualify as an extended 
source, it cannot be collimated to a divergence less than 1,5 mrad unless it is 
astigmatic (i.e. could be collimated in one dimension only) or scanning. Thus 
any non-scanning circularly symmetric laser beam, where a beam divergence 
of 1,5 mrad or less is specified, cannot be treated as an extended source, 
since accommodation to infinity for intrabeam viewing of such a source 
produces a retinal image that subtends an angle of less than 1,5 mrad. Also, 
more generally, any circular, non-scanning high quality Gaussian beam 
(TEM00) with a beam quality factor M2 equal or close to unity is associated to 
a small apparent source, as either the beam waist subtends an angular 
subtense smaller than 1,5 mrad or the divergence is smaller than 1,5 mrad. 
For a small source, α is set to αmin = 1,5 mrad and C6 = 1. See also 
definitions 3.7, 3.10, 3.36, 3.42. A frequent mistake is to associate the beam 
diameter, or the beam profile, at the laser aperture with the apparent source; 
the laser aperture as such has no special distinctiveness that is related to the 
apparent source. Examples of designs that might constitute an extended 
source are: transmissions through a diffusor, transmissions through a 
diffractive optical element (DOE), partially coherent beams (i.e. beams with 
low beam quality and therefore higher values of the beam quality factor M2), 
scanned emission, fibres, and astigmatic beams (since the eye cannot 
accommodate to both waists at the same time). Measurements of the image 
of the apparent source are expected to be performed with sufficient accuracy, 
typically with a laser beam profiler CCD camera. As an alternative to 
characterizing the angular subtense of the apparent source (note that different 
accommodation states are expected to be considered, as well as different 
positions in the beam, see 5.4.3), C6 can be set to unity (simplified evaluation, 
see 5.4.2).” 

N/A 
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5.3 Determination of the class of the laser product 

In subclause 5.3, replace the existing text of footnote d of Table 3, footnote f 
of Table 4, footnote d of Table 6 and footnote c of Table 7:  

“In the wavelength range between 1 250 nm and 1 400 nm, the upper value of 
the AEL is limited to the AEL value for Class 3B.”  

with:  

“In the wavelength range between 1 250 nm and 1 400 nm, two additional 
limitations apply.  

The value of the AEL in the table above is limited to the AEL value for Class 
3B.  

The accessible emission, determined with the specified aperture stop, is 
limited by the following values (these limits are derived from the MPE of the 
skin and are required as an additional limit to protect the anterior parts of the 
eye). This limitation for the eye is to be treated as additive with the spectral 
region of 1400 nm to 106 nm listed in Table 1. 

For t < 10−9 s:  7,9 × 105 W  Aperture stop diameter: 1 mm  

For 10−9 s ≤ t < 10−7 s:  7,9 × 10−4 J  Aperture stop diameter: 1 mm  

For 10−7 s ≤ t < 0,35 s:  4,3 × 10−2 t0,25 
J  

Aperture stop diameter: 1 mm  

For t ≥ 0,35 s:  0,1 W  Aperture stop diameter: 0,35 s 
≤ t < 10 s: 1,5 t3/8 mm t ≥ 10 s: 
3,5 mm  

 

N/A 
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6.2.1 General 

In 6.2.1, replace the existing first paragraph:  

“Each laser product shall have a protective 
housing which, when in place, prevents human 
access to laser radiation (including errant laser 
radiation) in excess of the AEL for Class 1, 
except when human access is necessary for 
the performance of the function(s) of the 
product.”  

with:  

“Each laser product shall have a protective 
housing which, when in place, prevents human 
access to laser radiation (including errant laser 
radiation) in excess of the AEL for Class 1, 
unless human access to laser radiation is 
necessary for the performance of the 
function(s) of the product. Where human 
access to radiation levels above the AEL for 
Class 1 is necessary, the product shall be in 
the lowest feasible class commensurate with 
this function.  

NOTE Where such human access is necessary 
only at certain times and not during routine 
operation of the product (e.g. to allow specific 
maintenance procedures, which are described 
in the information for the user, to be undertaken 
by the user) the protective housing prevents 
human access to laser radiation in excess of 
the AEL for Class 1 during routine operation. 
This requirement for a protective housing does 
not mean that the product needs to meet all the 
requirements for, and to be classified as, Class 
1. This is because classification as Class 1 
cannot be achieved when access to levels of 
laser radiation of Class 3B or Class 4 is 
necessary during maintenance procedures.” 

Class 1 N/A 
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9.5 Consumer electronic products 

Replace the entire text of subclause 9.5 with 
the following:  

“Consumer laser products shall comply with 
applicable requirements for laser products of 
their class as well as with EN 50689-1. In 
addition, these products may be subject to 
specific safety standards such as EN 62368-1 
(AV/ICT equipment). Products that are 
classified as Class 1C need to comply with the 
requirements of the respective specific vertical 
standard of the EN 60335 series or the EN 
60601 series.  

NOTE EN 506891 will be made available after 
the publication of EN 60825-
1:2014/FprAA:2020. In the period of time until 
EN 506891 is published, there are no specific 
requirements for consumer products. It is noted 
that some EU member states have issued 
guidance documents and/or legal requirements 
that apply to consumer laser products and that 
are not harmonized amongst EU member 
states.” 

Evaluated in final product N/A 

ZB ANNEX ZB P 

ZB.1 General remarks 

This informative annex is added to EN 60825-1:2014 in order to publish the 
content of the IEC Interpretation Sheets IEC 60825-1:2014/ISH1:2017 and 
IEC 60825-1:2014/ISH2:2017 by CENELEC. The content is published as an 
annex to EN 60825-1, because the publication type “Interpretation Sheet” is 
not available at CENELEC level. Because there are no page-number 
limitations for an annex (contrary to an Interpretation Sheet), the text of the 
IEC ISH1 and ISH 2 has been somewhat extended in order to increase the 
readability and clarity. 

P 

ZB.2 Subclause 4.3 Classification rules (IEC 60825-1:2014/ISH1:2017) N/A 

ZB.2.1 General remarks 

This subclause ZB.2 contains the text of ISH1; some examples were added 
for clarity.  

For some complex extended sources or irregular temporal emissions, the 
application of the rules of 4.3 may require clarification.  

In this subclause ZB.2, 4.3 (Classification rules) is clarified.  

NOTE 1 For the purpose of this annex, the abbreviation “AE” is used for 
“accessible emission”.  

NOTE 2 The clarifications also apply in an equivalent way to MPE analysis, 
i.e. for Annex A. 

N/A 
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ZB.2.2 Subclause 4.3 c) (Radiation from extended 
sources) 

When using the default (simplified) evaluation 
method (5.4.2) for wavelengths ≥ 400 nm and < 
1 400 nm, the angle of acceptance may be 
limited to 100 mrad for determining the 
accessible emission to be compared against 
the accessible emission limit, except in the 
wavelength range 400 nm – 600 nm for 
durations longer than 100 s where the circular-
cone angle of acceptance is not limited. When 
evaluating the emissions for comparison to the 
Class 3B AELs, the angle of acceptance is not 
limited. 

Not extended source. N/A 

ZB.2.3 Subclause 4.3 d) (Non-uniform, non-circular 
or multiple apparent sources) 

In 4.3 d), for comparison with the thermal 
retinal limits, the requirement to vary the angle 
of acceptance in each dimension might appear 
to contradict the labelling in Figure 1 and 
Figure 2 of 5.4.3 where the field stop is labelled 
as circular. 

 P 
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ZB.2.4 Subclause 4.3 f) 3); determination of α 

The parameter αmax is a function of emission duration, i.e. αmax(t). For an 
analysis of pulsed emission and extended sources, αmax(t) limits both the 
value of α for the determination of C6(α) as well as the angle of acceptance γ 
for the determination of the accessible emission (see 4.3 c) and d) and 
subclause ZB.2.3 of this amendment). In this process, αmax(t) is determined 
for the same emission duration t that is used to determine AEL(t) (i.e. the 
pulse duration or the pulse group duration for 4.3 f) 3) and the averaging 
duration for 4.3 f) 2), respectively).  

However, the parameter α is also used in 4.3 f) 3) in the criteria to determine 
which C5 is applied to AELs.p.train(t). For these criteria to determine C5, the 
parameter α is not limited to αmax(t) in the same way as for the determination 
of C6 according to 4.3 d).  

To determine T2(α) and in the criteria of 4.3 f) 3) “For α ≤ 5 mrad”, “For 5 
mrad < α ≤ αmax”, and, “For α > αmax”, the quantity α is equal to the “long-
term” α, i.e. equal to α as determined for a time base of 0,25 s or equal to the 
value of α of T2(α). In the determination of this “long-term” α (applying the 
method specified in 4.3 d)), αmax = 100 mrad. That is, for T2 and these 
inequalities, α is not limited to a value of αmax(t) smaller than 100 mrad, and 
is therefore the same as the value that applies for the determination of C6 for 
the time base of 0,25 s or 100 s, as applicable.  

As is generally defined (see 4.3 d)) the arithmetic mean is applied to 
determine α, i.e. it is not necessary that both dimensions satisfy the criterion 
”For α ≤ 5 mrad” independently.  

For the criterion “Unless α > 100 mrad”, the angular subtense of the apparent 
source α is not restricted by αmax. For non-uniform (oblong, rectangular, or 
linear) sources, the inequality needs to be satisfied by both angular 
dimensions of the source in order for C5 = 1 to apply. The value of α 
determined with αmax = 100 mrad (i.e. the “long-term” α) can also be used for 
this criterion, alternatively: in this case the criterion is written as “Unless α = 
100 mrad”, because for α to become exactly equal to 100 mrad, when 
applying αmax = 100 mrad, the image of the apparent source has to be larger 
than 100 mrad in both dimensions.  

Since the “long-term” α is needed for the inequalities in 4.3 f) 3) to determine 
the applicable C5, the usual sequence is as follows.  

An analysis of the image of the apparent source is performed as given in 4.3 
d) while either using AEL(t = 0,25 s), or AEL(t = T2(α)), depending on the time 
base. The angle of acceptance (as dimensions of the field of view) is varied 
between 1,5 mrad and 100 mrad in each dimension. Each field of view is 
associated to a certain value of T2 and therefore AEL(t = T2). The accessible 
emission is also determined for the respective field of view. The result of the 
process to vary the field of view is the “long-term” α that is associated to the 
field of view that produces the maximum ratio of AE to AEL. For the case of 
classification as Class 1, this process to determine the “long-term” α at the 
same time determines the value of T2(α). This “long-term” α is used for C6 for 
AEL(t = 0,25 s), or AEL(t = T2(α)), respectively, as well as the associated field 
of view to determine the AE for the comparison with these AEL.  

Following this step of the determination of the “long-term” α, all applicable 
shorter emission durations have to be analysed. For the analysis of emission 
durations less than 0,25 s, the “long-term” α is used to determine the 
appropriate C5 in the equalities of 4.3 f) 3). T2(α) is also relevant for the 
determination of N within T2(α) or the time base, whichever is shorter. 

N/A 
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ZB.2.5 Subclause 4.3 f) 3); groups of pulses with group duration longer than Ti 

For non-uniform repetitive pulse patterns, i.e. groups of pulses (see Figure 
ZB.2 for an example), when α > 5 mrad and the duration of the group of 
pulses is longer than Ti, it is not clearly stated how the thermal additivity 
expressed by requirement 3) of 4.3 f) is applied. For uniform (i.e. constant 
peak power, duration and period) repetitive pulse trains, it is not necessary to 
analyse the emission patterns in terms of groupings of pulses.  

When individual pulses are close together, they are thermally grouped and 
thermally represent one “effective” pulse so that C5 also (additionally to 
analysing the pulse train based on the actual pulses and the average power) 
applies to these “effective” pulses, where N is the number of pulse groups 
within T2 or within the time base, whichever is shorter. 

 
Figure ZB.2 — Example of three groups of pulses (each group duration 
is longer than Ti) where each group is considered as one “effective” 
pulse and C5 is applied to the AEL that applies to the group duration, 
where C5 is determined with the number of pulse groups within the 
evaluation duration (in the example of the figure N = 3) 

N/A 

 For the analysis of pulse groups, the value of AELsingle is determined for the 
corresponding pulse group duration tgroup. For the determination of C5, N is 
the number of pulse groups within T2 or the time base, whichever is shorter. 
The respective value of C5 is applied to AELsingle to obtain AELs.p.train that 
limits the AE of the pulse groups, where AE is the sum of the energy of the 
pulses contained within the pulse group.  

P 

 For the application of C5 to groups of pulses, the AEL(tgroup) applicable to 
the group needs to be determined, as well as the energy per group 
(AEgroup).  

 

For groups of pulses where the peak power of the pulses within the group 
varies, the group duration is not well defined. In order to simplify the 
evaluation, tgroup can be set equal to the integration duration for which the 
energy per group (i.e. AEgroup) was determined; it is not necessary to 
determine the group duration based on the FWHM criterion, which for groups 
of pulses with varying peak power is not well defined. By setting tgroup equal 
to the integration duration that is used to determine AEgroup (expressed as 
energy), the application of C5 to groups of pulses is a simple extension of 
requirement 2) of 4.3. f) where the average power per group (equal to the 
energy within the averaging duration taverage divided by the averaging 
duration) needs to be below the AEL(taverage) determined for the duration 
over which the power was averaged (AEgroup and AEL(tgroup) expressed as 
power). As is common for the average power requirement, for irregular pulse 
trains, the averaging duration window (when expressed as energy: the 
integration duration window) has to be varied in temporal position and 
duration (for instance, if there are pulses with relatively low energy per pulse 
at the beginning or the end of the group of pulses, integration durations that 
exclude those low-energy pulses need to be considered also, not only the 
total group).  

 

N/A 
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 If individual pulses have sufficient temporal spacing (period larger than Tcrit, 
see below), as a simplified analysis, they need not be considered for an 
analysis as a pulse group under 4.3 f) 3). The temporal spacing that is 
necessary for pulses to only be considered separate (and not analysed 
additionally as a group) depends on the angular subtense of the apparent 
source and the duration of the pulses tpulse within the group. Note that there 
can be several levels of grouping, so that individual elements (with pulse 
duration t) within the group could themselves be “effective pulses”, i.e. 
subgroups. 

 

When the  

— pulse group durations (tgroup) are between Ti and 0,25 s, and  

— the angular subtense of the apparent source is larger than 5 mrad, and  

— the period of the pulses (see Figure ZB.2) is shorter than a critical period 
Tcrit (if tpulse < Ti, the value of tpulse is set equal to Ti; further, for the 
determination of Tcrit, αmax is determined for tpulse, not the group duration)  

where:  

for α ≤ αmax: Tcrit = 2 ∙tpulse where tpulse is in seconds  

for α > αmax: Tcrit = 0,01 α ∙tpulse0,5 where tpulse is in seconds, and α is in 
mrad, not being limited to αmax  

 

then these pulses constitute a pulse group which is treated as effective pulses 
and C5 (where N is the number of groups within the time base or T2, 
whichever is shorter) is applied to the AEL applicable to the pulse group. For 
the determination of AE, αmax is determined using the duration of the 
evaluated pulse group, tgroup. If one or more of the above conditions are not 
fulfilled, then the pulses within the group of pulses that is considered to be 
analysed as “effective pulse” need not be grouped, i.e. the group of pulses 
does not need to be analysed as one “effective” pulse.  

Note that if multiple pulses occur within Ti, the rule as stated in 4.3 f) 3) 
applies in parallel, i.e. they are counted as a single pulse to determine N and 
the energies of the individual pulses that occur within Ti are added to be 
compared to the AELs.p.train of Ti where the corresponding C5 for emission 
durations t ≤ Ti is applied. 

N/A 

ZB.2.6 Subclause 4.3 f); simplifications  P 

 a) Constant peak power but shorter pulses  

Depending on the angular subtense of the 
apparent source, it can be the case that the 
value of C5 is more restrictive for pulses with 
pulse durations less than Ti than for pulses with 
durations longer than Ti which is against 
general biophysical principles for cases where 
the peak power is the same. 

 N/A 

 b) Larger image of apparent source  

For emission durations exceeding Ti, due to the 
step-function of C5 at 5 mrad and at αmax, the 
AEL (as a function of C5 and C6) can be more 
restrictive for larger values of the angular 
subtense of the apparent source as compared 
to smaller ones, which is contrary to general 
biophysical principles.  

 N/A 
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 c) Using a square aperture stop  

In some cases, such as 2D scanned laser 
beams, the use of a circular aperture stop to 
determine the accessible emission creates very 
complex pulse patterns. Due to the breakpoints 
in terms of pulse duration with step functions in 
the value of C5, it might not be apparent that 
the usage of a square aperture is acceptable 
as a simplified worst case analysis. 

 N/A 

 d) Applicability of simplified default analysis  

For pulse durations longer than Ti, the value of 
C5 is smaller (more restrictive) for angular 
subtense values α larger than 5 mrad 
compared to α ≤ 5 mrad. The assumption of α 
= 1,5 mrad is the basis of the simplified 
(default) evaluation. It is therefore not obvious if 
the simplified (default) analysis still applies in 
terms of being a restrictive simplifying analysis 
even for the case that the angular subtense of 
the apparent source is actually larger than 5 
mrad, where C5 < 1. 

 P 

 e) Determination of the most restrictive position  

For the extended analysis, it is necessary to 
vary the distance relative to the reference point 
to determine the most restrictive position. For 
each position in the beam, the accommodation 
is varied and the most restrictive image is 
determined. For determining the most 
restrictive image (where the ratio AE/AEL is 
maximum) at a given position, requirement 3) 
of 4.3 f) is not applied. Otherwise a blurred 
(larger) image of the apparent source, resulting 
from variation of the accommodation, could 
appear more restrictive, which is contrary to 
general biophysical principles. Once the most 
restrictive image (and associated α) is identified 
for each position in the beam, all three 
requirements of 4.3 f) are applied to determine 
the most restrictive position (identifying the 
position with the maximum ratio of AE/AEL) 
and the class of the product. 

 N/A 
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 f) Application of the total-on-time-pulse method;  

For regular pulse trains, as well as for varying 
pulse durations and/or varying period of pulses 
(but excluding strongly varying peak powers; 
see below), the total-on-time pulse (TOTP) 
method (see also IEC 60825-1 Edition 2.0 
subclause 8.3 f) 3b)) may be used as an 
alternative to requirement 3) of 4.3 f), i.e. as an 
alternative to the application of C5 to the single 
pulse AEL, provided that αmax is determined 
for the TOTP (or using the worst case value of 
100 mrad). This is more restrictive than the 
rules of 4.3 f) because it is equivalent to an 
unlimited C5 (C5 not limited to 0,2 or 0,4), and 
because the value of αmax is typically larger for 
the TOTP as compared to the value applicable 
to the single pulse.  

For the total-on-time-pulse (TOTP) method the 
following applies, as reproduced from Edition 2 
of IEC 60825-1:  

The AEL is determined by the value of the 
TOTP, which is the sum of all pulse durations 
within the emission duration or T2, whichever is 
smaller. Pulses with durations shorter than Ti 
are assigned pulse durations of Ti. If two or 
more pulses occur within a duration of Ti these 
pulse groups are assigned pulse durations of 
Ti. For comparison with the AEL for the 
corresponding duration, all individual pulse 
energies are added.  

Note that the TOTP method in Edition 2 of IEC 
60825-1 (incl. Corrigendum 1) was specified 
“For varying pulse widths or varying pulse 
intervals“ and did not refer to varying peak 
powers. For the case of strongly varying peak 
powers, the TOTP method is not applicable, as 
adding pulses to the pulse train with small peak 
powers and low contributing energy-per-pulse 
values might increase the AEL (by increasing 
the total-on-time) more than this increases the 
total energy, and thus would make the 
emission less critical as compared to an 
emission based on the pulses with the large 
peak power only. 

 N/A 
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 g) Varying peak power but constant pulse 
duration  

For varying peak power but constant pulse 
durations, requirement 3) of 4.3 f) can be 
applied by counting the pulses for the 
determination of N based on the relative peak 
power, i.e. N is increased by 1,0 for each pulse 
with the maximum peak power, and by a value 
of less than 1,0 for pulses with lower peak 
power, such as for a pulse with 70 % peak 
power compared to the maximum peak power 
in the pulse train, N is increased by 0,7. For 
this, based on the strong nonlinearity of 
thermally induced injury with temperature, it is 
justified not to count pulses with peak powers 
that are more than a factor of 10 below the 
pulse with the maximum peak power (i.e. less 
than 10 % of the maximum peak power). Note 
that the resulting AELs.p.train is applied to the 
pulse with the largest AE, i.e. the largest 
energy per pulse, and that the interpretation in 
this paragraph applies only for the case of 
pulse trains with constant pulse durations. 

 N/A 

ZB.3 Subclause 4.4 conventional lamp 
replacement (IEC 60825-1:2014/ISH2:2017) 

 N/A 

 This subclause ZB.3 contains the text of IEC 
60825-1:2014/ISH2:2017 with some minor 
modifications for clarity.  

Subclause 4.4 introduces a criterion based on 
radiance, which is a quantity not normally 
determined for laser products. This 
interpretation clarifies the determination of 
radiance and the radiance limit.  

In this subclause ZB.3 of the Annex ZB, 
Subclause 4.4 is clarified. 

 N/A 

ZB.4 Subclause 6.3.2 – safety interlocks 

Introduction  

In this subclause, additional interpretations are provided, that were not 
contained in the IEC Interpretation Sheets, due to limitations on the length of 
the Interpretation Sheets.  

The requirements for safety interlocks that are provided with a deliberate 
override mechanism are specified in 6.3.2. The exception, described in 6.3.2 
for automatically returning an overridden interlock to normal operation when 
an open door is closed, needs clarification. The portion of text that may cause 
confusion is:  

“If a deliberate override mechanism is provided, the manufacturer shall also 
provide adequate instructions about safe methods of working. It shall not be 
possible to leave the override in operation when the access panel is returned 
to its normal position. An exception to this requirement is allowed if selection 
of a service “override” mode automatically isolates the laser beam and 
prevents automatic resumption of operation of the machine. This exception 
also requires a lockable mode selector and requires a manual override to use 
the beam.” 

N/A 

ZZ Annex ZZ (informative) P 
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 Relationship between this European standard and the safety objectives 
of Directive 2014/35/EU [2014 OJ L96] aimed to be covered 

 

This European Standard has been prepared under a Commission’s 
standardization request relating to harmonized standards in the field of the 
Low Voltage Directive, M/511, to provide one voluntary means of conforming 
to safety objectives of Directive 2014/35/EU of the European Parliament and 
of the Council of 26 February 2014 on the harmonization of the laws of the 
Member States relating to the making available on the market of electrical 
equipment designed for use within certain voltage limits [2014 OJ L96]. 

 

Once this standard is cited in the Official Journal of the European Union under 
that Directive, compliance with the normative clauses of this standard given in 
Table ZZ.1 confers, within the limits of the scope of this standard, a 
presumption of conformity with the corresponding safety objectives of that 
Directive, and associated EFTA regulations. 

 

Table ZZ.1 — Correspondence between this European standard and 
Annex I of Directive 2014/35/EU [2014 OJ L96] 

 

Safety objectives of 
Directive 2014/35/EU  

Clause(s) / subclause(s)  

of this EN  

Remarks / Notes  

1(a) (b)  
Clause 7 (labelling) and 
Clause 8 (information for 
the user)  

 

1 (c)  

Clause 5 (testing 
requirements) include 
intended use and 
maintenance  

 

2. (b) Protection 
against hazards arising 
from the electrical 
equipment with 
measures of a 
technical nature that 
ensure that radiation 
which would cause a 
danger is not 
produced.  

Clauses 4–9  

The scope of EN 
60825-1 is limited to 
hazards from laser 
radiation to the eye 
or skin  

3 (c)  
Clause 5 (testing 
requirements) include 
single fault conditions  

 

WARNING 1 — Presumption of conformity stays valid only as long as a 
reference to this European standard is maintained in the list published in the 
Official Journal of the European Union. Users of this standard should consult 
frequently the latest list published in the Official Journal of the European 
Union.  

WARNING 2 — Other Union legislation may be applicable to the product(s) 
falling within the scope of this standard. 

P 
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TEST REPORT  

EN 50689:2021 

 Safety of laser products - Particular Requirements for  
Consumer Laser Products 

4 Classification of consumer laser products P 

 Laser products in the scope of this standard shall 
comply with EN 60825-1:2014 and EN 60825-
1:2014/A11:2021, including classification, labelling and 
user instructions. As a general principle, the product 
shall be in the lowest feasible class commensurate with 
the intended function. 

See main test report P 

5 Child appealing consumer laser products Not such product N/A 

 Child appealing consumer laser products that are not 
electric toys shall be Class 1 laser products. The 
classification, engineering, labelling and information for 
the user requirements of EN 60825-1:2014 and EN 
60825-1:2014/A11:2021 apply. 

 N/A 

 Additionally, for child appealing consumer laser 
products, the accessible emission determined at the 
closest point of human access and the point of the 
highest accessible emission (worst case condition 
regarding the beam diameter), shall not exceed the 
maximum permissible exposure values for the skin as 
specified in EN 60825-1:2014 and EN 60825-
1:2014/A11:2021, Table A.5. The accessible emission 
to be compared with the applicable value in Table A.5, 
given as irradiance or radiant exposure, is to be 
determined with a circular averaging aperture (limiting 
aperture) of 1 mm diameter and with a timebase of 10 s 
for wavelengths above 400 nm and a timebase of 1000 
s for wavelengths less than and equal to 400 nm. 

 N/A 

 A laser pointer of any class, other than Class 1, shall 
not be a child appealing consumer laser product. 

 N/A 

 The emission of a child appealing consumer laser 
product, determined at the closest point of human 
access or the worst-case position in the beam (smallest 
beam diameter) shall not exceed 0,001 W∙m−2 in the 
wavelength range 180 nm ≤ λ < 315 nm. 

 N/A 

 Child appealing consumer laser products shall comply 
with all stated requirements. Child appealing consumer 
laser products that do not comply with all stated 
requirements are considered as unsafe. 

 N/A 

 Child appealing consumer laser products shall comply 
with the battery safety requirements from EN IEC 
62115:2020. 

 N/A 

6 All other consumer laser products P 

6.1 Generic requirements for consumer laser products  P 

 The classification, engineering, labelling and information 
for the user requirements of EN 60825-1:2014 and EN 
60825-1:2014/A11:2021 apply. 

See main test report P 

 Class 1, Class 2 and a subgroup of Class 3R are 
permitted as consumer laser products when they are 
not child appealing. 

Class 1 P 
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 Additional requirements for Class 3R consumer laser 
products are given in 6.2. Requirements for child 
appealing consumer laser products are given in Clause 
5. 

Not Class 3R N/A 

 Consumer laser products that are not child appealing shall meet the following requirements: P 

 a) consumer laser products shall not be Class 1M, 
Class 2M, Class 3B or Class 4. Limitations for Class 3R 
consumer laser products are given in 6.2.; 

Class 1 P 

 b) the accessible emission determined at the closest 
point of human access and the point of the highest 
accessible emission (worst case condition regarding the 
beam diameter) with a circular aperture stop with a 
diameter of 3,5 mm shall not exceed the AEL of Class 
3B; and 

See clause 7.13 in main test report P 

 c) during any user maintenance, access to laser 
radiation in excess of the assigned laser class shall not 
be possible. 

 P 

6.2 Requirements for Class 3R consumer laser products  N/A 

 When the specific application of the consumer laser product requires a Class 3R laser 
product, the additional requirements a) to h) shall be met. 

N/A 

 a) the laser product shall not be a laser pointer;  N/A 

 b) a statement justifying the reason why a Class 3R 
product is required shall be given in the information to 
the user. This will include why a Class 1 or Class 2 
consumer laser product is not adequate; 

 N/A 

 c) a deliberate action is required by the user prior to 
activation of the laser emission, avoiding unexpected 
exposure. A clear emission indication on the device 
shall be provided; 

 N/A 

 d) intrabeam viewing is not intended or necessary for 
the function of the product; 

 N/A 

 e) the wavelength shall be within the range of 400 nm ≤ 
λ < 1250 nm. Additional emission in the wavelength 
range of 1250 nm to 1400 nm is not permitted.  
That is, if there is emission in both wavelength ranges, 
the product has to be Class 1 or Class 2. 

 N/A 

 f) the AEL that is applied for classification shall be 
based on C6 = 1, i.e. EN 60825-1:2014 and EN 60825-
1:2014/A11:2021, Table 6, using the simplified, default 
method in EN 60825-1:2014 and EN 60825-
1:2014/A11:2021, 5.4.1; 

 N/A 

 g) for the wavelength range of 400 nm to 700 nm in 
case of continuous wave emission (i.e. no pulse 
duration less than 0,25 s) or pulsed accessible 
emission, the peak power of the continuous wave 
emission or pulses shall not exceed 5 mW as defined 
by the AEL of Class 3R for emission duration t equal to 
0,25 s; and 

 N/A 

 h) for the wavelength range of 700 nm to 1250 nm in 
case of continuous wave emission or, pulsed accessible 
emission, the peak power of the pulses shall not exceed 
2 × C4 × C7 mW as defined by the AEL of Class 3R for 
emission duration of t equal to 100 s. 

 N/A 
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 If one or more of the requirements 6.2 a) to 6.2 h) is not 
met, then the product shall not be a consumer laser 
product. 

 N/A 

7 User information and labelling P 

7.1  General  P 

 The requirements of this Clause 7 apply additionally to 
the requirements of EN 60825-1:2014 and EN 60825-
1:2014/A11:2021, Clause 7 (labelling) and Clause 8 
(information for the user, purchasing and servicing 
information). 

Class 1 laser product, explanatory 
label is not required. 

N/A 

 A statement of compliance with EN 50689 shall be 
included in the information for the user. The information 
for the user shall describe the product’s intended use as 
a consumer laser product. 

Statement is included in the 
specification and manual for the 
user. 

P 

 The following additional wording shall be on the 
explanatory label (EN 60825-1:2014 and EN 60825-
1:2014/A11:2021, Clause 7) to show that the laser 
product is a consumer laser product that is compliant 
with EN 50689:2021. This wording can also be added to 
the respective alternative labels given in EN 60825-
1:2014 and EN 60825-1:2014/A11:2021. The required 
reference to EN 50689:2021. 

 

CONSUMER LASER PRODUCT 
EN 50689:2021 

Class 1 laser product, explanatory 
label is not required. 

N/A 

 Thus, each Class 1 consumer laser product, shall have 
affixed an explanatory label bearing the words:  
 

CLASS 1 LASER PRODUCT 
CONSUMER LASER PRODUCT 

EN 50689:2021 

Class 1 laser product, explanatory 
label is not required. 

N/A 

 Or alternatively:  
 

CLASS 1 CONSUMER LASER PRODUCT 
EN 50689:2021 

Class 1 laser product, explanatory 
label is not required. 

N/A 

 For Class 1 consumer laser products, with the 
exception of laser products classified as Class 1 based 
on EN 60825-1:2014, 4.4 and EN 60825-
1:2014/A11:2021, instead of the above label on the 
product, at the discretion of the manufacturer, the same 
statement may be included in the information for the 
user. For consumer laser products designed to function 
as conventional lamps where the emission is classified 
based on the EN 62471 series, the labelling 
requirements given in EN 60825-1:2014, 4.4 and EN 
60825-1:2014/A11:2021 apply. 

Statement is included in the 
specification and manual for the 
user. 

P 

 Each Class 2 consumer laser product, shall have 
affixed an explanatory label bearing the words: 
 

LASER RADIATION 
DO NOT STARE INTO BEAM 
CLASS 2 LASER PRODUCT 

CONSUMER LASER PRODUCT 
EN 50689:2021 

Class 1 laser product N/A 
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 Or alternatively: 
 

LASER RADIATION 
DO NOT STARE INTO BEAM 

CLASS 2 CONSUMER LASER PRODUCT 
EN 50689:2021 

Class 1 laser product N/A 

 The requirements of EN 60825-1:2014, 7.11 and 7.12 
(invisible laser radiation, visible laser radiation) and EN 
60825-1:2014/A11:2021 also apply. 

 N/A 

7.2 For Class 3R consumer laser products  N/A 

 In addition to the requirements of 7.1, the following additional information shall be provided in 
the information to the user for Class 3R consumer laser products: 

N/A 

 a) a statement that the user should not deliberately 
irradiate themself or anyone else intentionally with the 
laser beam. For intended outdoor use information shall 
be provided to avoid non intentional exposure of other 
people; 

 N/A 

 b) a description of the emission indicator;  N/A 

 c) technical specification for the control measure to 
ensure the product can only be activated through 
deliberate action; 

 N/A 

 d) that the Class 3R classification was determined with 
C6 = 1 according to EN 60825-1:2014 and EN 60825-
1:2014/A11:2021; 

 N/A 

 e) the justification for why a Class 3R consumer laser 
product is necessary for the intended application; 

 N/A 

 f) a statement that the product complies with EN 50689 
(requirements 6.2 a) to h)); and 

 N/A 

 g) date of statement of compliance with EN 50689 and 
identity of the manufacturer or/and supplier. 

 N/A 

 The following additional wording is required on the 
explanatory label (EN 60825-1:2014, Clause 7) to show 
that the laser product is suitable for consumer use by 
complying with the requirements of 6.1 and 6.2: 

 

LASER RADIATION 
AVOID DIRECT EYE EXPOSURE 

CLASS 3R LASER PRODUCT 
CONSUMER LASER PRODUCT 

EN 50689:2021 

 N/A 

 Or alternatively: 

 

LASER RADIATION 
AVOID DIRECT EYE EXPOSURE 

CLASS 3R CONSUMER LASER PRODUCT 

EN 50689:2021 

 N/A 
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 Equipment 
Name 

Model No. Range 
Date of 
Calibration 

Date of next 
Calibration 

Spectrometer AvaSpec-2084-USB2 182 nm-1318nm 2026-06-22 2027-06-21 

Oscilloscope Wave pro 7300A 

4 channels; bandwidth: 3 
GHz; sampling rate: 10 
GS/s (all four channels), 
20 GS/s (two channels); 

display memory depth: 100 
M; vertical sensitivity: 2 

mV to 2 V/div; Time base 
range: 200 ps to 10 s/div; 

equivalent time in RIS 
mode down to 20 ps; 

typical rise time: 150 ps; 
input impedance: 1 MΩ or 
50 Ω; coupling modes: AC, 
DC, GND; trigger modes: 

Auto, Normal, Single 
Sequence 

2026-06-22 2027-06-21 

High-speed 
photodetectors DET10A2 

200-1100 nm, 1 ns;  

DC-350MHz  

Sensor area: 0.8 mm²; 
saturation current: 3 mA 

2026-05-29 2027-05-28 

Photodiode UV 
Probe 918D-UV-OD3R 

200 - 1100 nm; 

20pw-1500 mW；
Sensitive area:  

10 x 10 mm 

2026-04-10 2027-04-09 

 

Test location: 

Shenzhen Zhongwei Testing Technology Co., Ltd. 

Room 1A106, 1/F., No.109, Lijia Road, Henggang, HenggangStreet, Longgang District, Shenzhen, 
Guangdong, China 
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