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PLEASE CAREFULLY READ THE BELOW TERMS AND
CONDITIONS BEFORE USING THE INFORMATION. IF YOU DO
NOT AGREE WITH ANY OF THESE TERMS AND CONDITIONS,
DO NOT USE THE INFORMATION.

The Information shown in this document was produced with due care, but is provided by OSRAM Opto
Semiconductors GmbH “as is” and without OSRAM Opto Semiconductors GmbH assuming, express or
implied, any warranty or liability whatsoever, including, but not limited to the warranties of correctness,
completeness, merchantability, fitness for a particular purpose, title or non-infringement. In no event
shall OSRAM Opto Semiconductors GmbH be liable - regardless of the legal theory - for any direct,
indirect, special, incidental, exemplary, consequential, or punitive damages related to the use of the
Information. This limitation shall apply even if OSRAM Opto Semiconductors GmbH has been advised of
possible damages. As some jurisdictions do not allow exclusion of certain warranties or limitations of
liability, the above limitations or exclusions may not apply. The liability of OSRAM Opto Semiconductors
GmbH would in such case be limited to the greatest extent permitted by law.

OSRAM Opto Semiconductors GmbH may change the Information at anytime without notice to user and
is not obligated to provide any maintenance or support related to the Information. The Information is
based on specific Conditions and, therefore, alterations to the Information can not be excluded.

Any rights not expressly granted herein are reserved. Except for the right to use the Information included
in this document, no other rights are granted nor shall any obligation be implied requiring the grant of
further rights. Any and all rights or licenses to patents or patent applications are expressly excluded.

Further explanations:

Information: The information provided in this document consists of the list of individual LED types which
are considered in the respective LED family.

Document: The document has the purpose to list the individual LED types which are considered in the
respective LED family with respect to the photo optical safety.

Conditions: The photo optical safety tests according to IEC 62471:2006 have been conducted using the
worst case LED type of the LED family. Therefore the less critical LED types are also grouped into the
respective highest risk group determined by the worst case LED types.

Reproduction, transfer, distribution or storage of part or all of the contents of this document in any form
without the prior written permission of OSRAM Opto Semiconductors GmbH is prohibited except in
accordance with applicable mandatory law.

2 18/11/2020 OSRAM

Opto Semiconductors
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Test item description..........oeviviviiiiiiinnens : |LED Package
Trade Mark .......coeeeeeiiiiiiiiieecce e : |OSRAM
Manufacturer..........cccccceeeeriiiericeeneenes : |OSRAM Opto Semiconductors (M) Sdn. Bhd.

Bayan Lepas Free Industrial Zone, Phase 1, 11900 Pe-
nang, Malaysia

Model/Type reference ........ccoccevveercurrcenenen : |SOLERIQ® S 12 GW KAMLBA.CM
Ratings .....coooiiiiii s : |900mA (rated); 1610mA (max.)

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

X |CB Testing Laboratory: TOV SUD PSB Pte Ltd
Testing location/ address.........cccccceerrnnnee : | No. 1 Science Park Drive Singapore 118221
Tested by (name, function, signature)....... : | Chai Ming Fui, !
Associate Engineer C/A:f"
Approved by (name, function, signature). : | Derrick Sim, Boon Hwa

Product Manager

Derrick SIM

O |Testing procedure: CTF Stage 1:

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

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

Approved by (name, function, signature). :

] |Testing procedure: CTF Stage 2:

Testing location/ address.......c..cccceevveeeeeens :

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

Witnessed by (name, function, signature) :

Approved by (name, function, signature). :

[] |Testing procedure: CTF Stage 3:

[] |Testing procedure: CTF Stage 4:

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

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

Witnessed by (name, function, signature) :

Approved by (name, function, signature). :

Supervised by (name, function, signature):

TRF No. IEC62471B
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List of Attachments (including a total number of pages in each attachment):

This test report contains a total of 17 pages, including appendix (page 17) which consist of:
Appendix | . Photographs of the item tested and general view of test setup

Summary of testing:

Tests performed (name of test and test Testing location:
clause): All applicable tests were conducted No. 1 Science Park Drive Singapore 118221

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

X] The product fulfils the requirements of IEC 62471 : 2006.

Copy of marking plate:

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

Nil

TRF No. IEC62471B
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Test item particulars:

Tested 1amp .o : X continuous wave lamps [] pulsed lamps

Tested lamp system .........ccccoeeiviiiiiiniiiiiiiiiiiineen . NIA

Lamp classification group ............cccccevveveeeeeeenenns. ] exempt [lrisk 1 Xrisk2 [Jrisk3

Lamp Cap «..ccovvviiiieeeeeiieieeee e eee e NIA

BUID. .. - N/A

Rated of the lamp.........c.ccccceeect. 900mMA (rated); 1610mA (max.)

Furthermore marking onthe lamp.............................:. N/A

Seasoning of lamps according IEC standard............... N/A

Used measurement instrument.................................. In accordance to IEC 62471

Temperature by measurement.................c..ccc..c.......... 25°C (thermally stabilized)

Information for safety use....................ccecevveee........s. Risk Group 2 based on distance of 200mm for IEC
62471 : 2006

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..........ccceeeueeeiiiirireenenee. : 26 Oct 2020

Date (s) of performance of tests............cccecuerennnn. : 29 Oct 2020 to 30 Oct 2020

General remarks:

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

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

Remark:
i.  Test was conducted at 900mA (rated) and 1610mA (max.) of CCT=5000K.

ii.  The item tested was found to be in conformity with IEC 62471 : 2006, and was classified under Risk
Group 2 at 900mA rated current and 1610mA max. current respectively. Labelling and other infor-
mation provision in accordance to IEC/TR 62471-2 shall be applied.

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

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

cludes more than one factory location and a declara- X Not applicable
tion from the Manufacturer stating that the sample(s)
submitted for evaluation is (are) representative of the
products from each factory has been provided ...........:

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

Name and address of factory (ies).........ccccevriinunns : OSRAM Opto Semiconductors (M) Sdn. Bhd.

Bayan Lepas Free Industrial Zone, Phase 1, 11900
Penang, Malaysia.

General product information and other remarks: -

TRF No. IEC62471B
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IEC 62471
Clause Requirement + Test Result — Remark Verdict
EXPOSURE LIMITS P
4.1 General P
The exposure limits in this standard is not less than P

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 P
required only if the luminance of the source exceeds |Se€ clause 4.3
10* cd'm2
4.3 Hazard exposure limits P
4.31 Actinic UV hazard exposure limit for the skin and P
eye
The exposure limit for effective radiant exposure is P

30 Jm2 within any 8-hour period

To protect against injury of the eye or skin from ul- P
traviolet radiation exposure produced by a broad-
band source, the effective integrated spectral irra-
diance , Es, of the light source shall not exceed the
levels defined by:

400 P
Ey-t=2"% E,lAt)-Syy(2)-At-A2<30 J-m’
200 ¢
The permissible time for exposure to ultraviolet ra- P

diation incident upon the unprotected eye or skin
shall be computed by:

fnax= o s P
max Es
4.3.2 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 ex-
ceed 10000 J-m for exposure times less than 1000
s. For exposure times greater than 1000 s (approx-
imately 16 minutes) the UV-A irradiance for the un-
protected eye, Euva, shall not exceed 10 Wm-2,

The permissible time for exposure to ultraviolet ra- P
diation incident upon the unprotected eye for time
less than 1000 s, shall be computed by:

10 000 =)
max < s
Eyva
4.3.3 Retinal blue light hazard exposure limit P
To protect against retinal photochemical injury from P

chronic blue-light exposure, the integrated spectral
radiance of the light source weighted against the
blue-light hazard function, B(A), i.e., the blue-light
weighted radiance , Lg, shall not exceed the levels
defined by:

TRF No. IEC62471B
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IEC 62471

Clause | Requirement + Test Result — Remark Verdict

700 10° N/A
Lgt=)Y Y L(A1) B(A)-Ar-AA<10®  J.m2.sr' |fort<10*s lvax=——
300 ¢ Lg

700
Lg=) Ly -B(A)-A1 <100 W-m2. s for t > 10 s
300

434 Retinal blue light hazard exposure limit - small source N/A

Thus the spectral irradiance at the eye E\, weighted N/A
against the blue-light hazard function B(A) shall not |see table 4.2
exceed the levels defined by:
700 o N/A
Eg:t=) ) Ej(A,1) B(A)-A-AA<100 J-m2|fort<100s
300 t

700 " N/A
Eg= ) E)-B(A)-AA =1 W.-m" fort>100 s
300

435 Retinal thermal hazard exposure limit P

To protect against retinal thermal injury, the inte- P
grated spectral radiance of the light source, L,
weighted by the burn hazard weighting function R(x)
(from Figure 4.2 and Table 4.2), i.e., the burn haz-
ard weighted radiance, shall not exceed the levels
defined by:

1400 P
_ 50000 I I
lﬂ—%:OLKR(A)MSmg W.m™“.sr (10}JSStS1OS)

4.3.6 Retinal thermal hazard exposure limit — weak visual stimulus N/A

For an infrared heat lamp or any near-infrared N/A
source where a weak visual stimulus is inadequate
to activate the aversion response, the near infrared
(780 nm to 1400 nm) radiance, Lr, as viewed by the
eye for exposure times greater than 10 s shall be
limited to:

1400 N/A
L= Z LA.R(/I)-AZSGOOO W-m2. g t>10s
780

(74

4.3.7 Infrared radiation hazard exposure limits for the eye

The avoid thermal injury of the cornea and possible
delayed effects upon the lens of the eye (cataracto-
genesis), ocular exposure to infrared radiation, E,
over the wavelength range 780 nm to 3000 nm, for
times less than 1000 s, shall not exceed:

3000 N/A
Eg= Y, B, A2<18000.r97° W-m2[t<1000s
780

For times greater than 1000 s the limit becomes: P

3000 P
Erp= Y Ej A1<100 W-m2 t>1000 s
780

4.3.8 Thermal hazard exposure limit for the skin P

TRF No. IEC62471B
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IEC 62471
Clause Requirement + Test Result — Remark Verdict
Visible and infrared radiant exposure (380 nm to P
3000 nm) of the skin shall be limited to:
3000
Eyt= Y ¥ Ep (A1) Ar-A2<20000.:%%° g m2 P
380 ¢
MEASUREMENT OF LAMPS AND LAMP SYSTEMS P
5.1 Measurement conditions

Measurement conditions shall be reported as part of
the evaluation against the exposure limits and the
assignment of risk classification.

511 Lamp ageing (seasoning) N/A
Seasoning of lamps shall be done as stated in the N/A
appropriate |IEC lamp standard.

5.1.2 Test environment P
For specific test conditions, see the appropriate IEC P

lamp standard or in absence of such standards, the
appropriate national standards or manufacturer’s
recommendations.

5.1.3 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 N/A
— the manufacturer’ s recommendation P
5.1.5 Lamp system operation N/A
The power source for operation of the test lamp N/A
shall be provided in accordance with:
— the appropriate IEC standard, or N/A
— the manufacturer’ s recommendation N/A
5.2 Measurement procedure P
5.2.1 Irradiance measurements P
Minimum aperture diameter 7mm. P
Maximum aperture diameter 50 mm. P
The measurement shall be made in that position of P

the beam giving the maximum reading.

The measurement instrument is adequate calibrat- P
ed.
5.2.2 Radiance measurements P
5.2.21 Standard method P
The measurements made with an optical system. P

TRF No. IEC62471B



Page 8 of 17 Report No. 7191246988-EEC20/01-CMF

IEC 62471
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The instrument shall be calibrated to read in abso- P
lute radiant power per unit receiving area and per
unit solid angle to acceptance averaged over the
field of view of the instrument.

5.2.2.2 Alternative method N/A

Alternatively to an imaging radiance set-up, an irra- N/A
diance measurement set-up with a circular field stop
placed at the source can be used to perform radi-
ance measurements.

5.2.3 Measurement of source size P

The determination of a, the angle subtended by a P
source, requires the determination of the 50% emis-
sion points of the source.

5.24 Pulse width measurement for pulsed sources N/A

The determination of At, the nominal pulse duration N/A
of a source, requires the determination of the time
during which the emission is > 50% of its peak val-

ue.
5.3 Analysis methods
5.3.1 Weighting curve interpolations

To standardize interpolated values, use linear inter-
polation on the log of given values to obtain inter- | See table 4.1
mediate points at the wavelength intervals desired.

5.3.2 Calculations

The calculation of source hazard values shall be
performed by weighting the spectral scan by the ap-
propriate function and calculating the total weighted
energy.

5.3.3 Measurement uncertainty P

The quality of all measurement results must be see Annex C in the norm P
quantified by an analysis of the uncertainty.

6 LAMP CLASSIFICATION

For the purposes of this standard it was decided see table 6.1
that the values shall be reported as follows:

— for lamps intended for general lighting service, N/A
the hazard values shall be reported as either ir-
radiance or radiance values at a distance which
produces an illuminance of 500 lux, but not at a
distance less than 200 mm

—  for all other light sources, including pulsed lamp P
sources, the hazard values shall be reported at
a distance of 200 mm

6.1 Continuous wave lamps P
6.1.1 Exempt Group N/A
In the exempt group are lamps, which does not N/A

pose any photobiological hazard. The requirement

TRF No. IEC62471B
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Clause Requirement + Test Result — Remark Verdict

is met by any lamp that does not pose:

— an actinic ultraviolet hazard (Es) within 8-hours N/A
exposure (30000 s), nor

— anear-UV hazard (Euva) within 1000 s, (about N/A
16 min), nor

— aretinal blue-light hazard (Ls) within 10000 s N/A
(about 2,8 h), nor

— aretinal thermal hazard (Lr) within 10 s, nor N/A

— an infrared radiation hazard for the eye (Er) N/A
within 1000 s

6.1.2 Risk Group 1 (Low-Risk) N/A

In this group are lamps, which exceeds the limits for N/A

the except group but that does not pose:

— an actinic ultraviolet hazard (Es) within 10000 s, N/A
nor

— anear ultraviolet hazard (Euva) within 300 s, nor N/A

— aretinal blue-light hazard (Ls) within 100 s, nor N/A

— aretinal thermal hazard (Lr) within 10 s, nor N/A

— an infrared radiation hazard for the eye (ERR) N/A
within 100 s

Lamps that emit infrared radiation without a strong N/A

visual stimulus and do not pose a near-infrared reti-
nal hazard (Lir), within 100 s are in Risk Group 1.

6.1.3 Risk Group 2 (Moderate-Risk)

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 P
exposure, nor

— anear ultraviolet hazard (Euva) within 100 s, nor

— aretinal blue-light hazard (Ls) within 0,25 s
(aversion response), nor

— aretinal thermal hazard (Lr) within 0,25 s (aver- P
sion response), nor

— an infrared radiation hazard for the eye (ERR) P
within 10's

Lamps that emit infrared radiation without a strong P

visual stimulus and do not pose a near-infrared reti-
nal hazard (Lir), within 10 s are in Risk Group 2.

6.1.4 Risk Group 3 (High-Risk) N/A
Lamps which exceed the limits for Risk Group 2 are N/A
in Group 3.

6.2 Pulsed lamps N/A
Pulse lamp criteria shall apply to a single pulse and N/A

to any group of pulses within 0,25 s.

TRF No. IEC62471B
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IEC 62471
Clause Requirement + Test Result — Remark Verdict
A pulsed lamp shall be evaluated at the highest N/A
nominal energy loading as specified by the manu-
facturer.
The risk group determination of the lamp being test- N/A
ed shall be made as follows:
— alamp that exceeds the exposure limit shall be N/A
classified as belonging to Risk Group 3 (High-
Risk)
— for single pulsed lamps, a lamp whose weighted N/A

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 N/A
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

TRF No. IEC62471B
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IEC 62471
Clause | Requirement + Test Result — Remark ’ Verdict
Table 4.1 |Spectra| weighting function for assessing ultraviolet hazards for skin and eye | P
Wavelength- UV hazard function Wavelength UV hazard function
A, nm Suw(A) A, nm Suw(A)
200 0,030 313* 0,006
205 0,051 315 0,003
210 0,075 316 0,0024
215 0,095 317 0,0020
220 0,120 318 0,0016
225 0,150 319 0,0012
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.

TRF No. IEC62471B
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Table 4.2 |Spectral weighting functions for assessing retinal hazards from broadband optical P
sources
Wavelength Blue-light hazard function Burn hazard function
nm B (A) R (A)
300 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 1,0
405 0,20 2,0
410 0,40 4,0
415 0,80 8,0
420 0,90 9,0
425 0,95 9,5
430 0,98 9,8
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 4,5
485 0,40 4,0
490 0,22 2,2
495 0,16 1,6
500-600 1Q[(450-Ay501 1,0
600-700 0,001 1,0
700-1050 1QL(700-1/500]
1050-1150 0,2
1150-1200 0,2:109:02(1150-A)
1200-1400 0,02

TRF No. IEC62471B
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Table 5.4 |Summary of the ELs for the surface of the skin or cornea (irradiance based values) ’ P
Wavelength | Exposure Limiting EL in terms of con-
Hazard . f . .
N Relevant equation range duration aperture stant irradiance
ame 2
nm sec rad (deg) Wem
Actinic UV _
skin & eye Es=3Ex*S(A) * AN 200 - 400 < 30000 1,4 (80) 30/t
<1000 10000/t
Eye UV-A Euva = YEr* AN 315-400 1000 1,4 (80) 10
Blue-light Es=3Erx*B(A) « AN <100 100/t
small source 300700 >100 < 0,01 1,0
<1000 18000/t ©7°
Eye IR Eir=YEr* AA 780 —-3000 1000 1,4 (80) 100
Skin thermal En=SEre AN 380 - 3000 <10 21T sr 20000/t 75
Table 5.5 |Summary of the ELs for the retina (radiance based values) P
Wavelength | Exposure Field of view EL in terms of
Hazard Name | Relevant equation range duration : constant radiance
radians 2ocr-
nm sec Wem2esr)
0,25-10 | 0,011+Y(t/10) 109/t
10-100 0,011 109/t
Blue light Ls =3Lar*B(A) * AA 300 - 700 '
ue s 5=2hh B 100-10000 |  0,0011+vt 10%t
= 10000 0,1 100
Retinal <0,25 0,0017 50000/(aet °25)
Lr = YLa* R(A) « AN - 14
thermal R=20eROY 3801400 | 5510 | 0,011v¥10) |  50000/(cet®)
Retinal
thermal _
(weak visual Lr=3%Lr*R(A)* AN | 780 — 1400 >10 0,011 6000/a
stimulus)

TRF No. IEC62471B




al/¥29031 'ON 441

92JN0S S9-UOU JO UOIBN|BAD SBA|OAU|
"uelpel L0 sI's 0000} ¥e MaIA Jo pialy BuibesaAy “uelpes | 100 > 0 YlIM U0 Se pauldp 92Inos |[ewS
10-35%0°'L |  00Z¢ 10-35¥0°) 04§ 10-35¥0°) 001 ~Wepd uig _ oke
uonelpes ¥|
wSnINuINS
L0+3920°9 | /0009 | L0+3920°9| /0009 | LO+39ZO'9| D/O00Y | ,ise, Wepp u )Y _mswnmuﬂ%
leuney
G0+30S)°C| D/O00LL |SO+3SLE'L| D/O008Z |SGO+3SGLE'L | D/O00ST | ,Jse, Wepp ¥ (VY _Wﬁ__ﬁwm
_ _ . _ . 924N0S ||lews
00t 0l <01 2 WeMA a3 (v)g ‘b1 anig
¥0+3/9G°L | 000000% |¥0+3LE0'L| 0000, |€0+36LL°€ 00} | AS ez We\ ] (Vg b1 enig
L0-3EVL’L 001} L0-3EVL7L e L0-3EVL’L 0l z-WeM\ vANg AN JeeN
00+30000| €0°0  |00+30000| €000 |00+30000| 1000 WM\ 3 (VAng AN 2lUROY
Insey nwn JInsey nwir unsey nwr
wnuoads
NSH PO ASH MO Jdwaex3 snun loquiAS Y sty
JUBWAaINSEa|\ UoISSIWT
(YwOQO06 1e painseaw) sdwe|
d WO VETAYI MO ZL S oDIMTT10S :[ePon 9ABM SNONURUOD JO SANOIB YSH 104 SHwi| uoissiwg | 19 8|qeL
10IPJBA yleway —jnsay 1S9 + Juswalinbay asne|D
LL¥29 O3l

4ND-10/02033-8869¢¥Z 161 L "ON Hoday Ll Jo | abed



al/¥29031 'ON 441

92JN0S S9-UOU JO UOIBN|BAS SBA|OAU|
"ueipes L0 SI'S 00001 1e MaIA Jo pjal BuibelaAy “ueipes | 100 > 0 YlIM SUO Se paulyap 82Jn0s |[ews
L0-30.€£C2 | 00ZE 10-30£C 0.5 10-302£C 001} WM uig . oke
uonelpe. Y|
wSnnwins
20+36LL°L | D/0009 [Z0+36LL'L| D/O009 [Z0+36LL'L| D/0009 | ,Js., Wepp ¥ )Y _%w."wum@o%
leunay
G0+3065°€ | P/000LL |SO+3S9E'C| D/O008Z |SGO+3S9ET| D/O00ST | ,se, Wepp ¥ )Y _mcn___mm
- - ‘ _ ‘ 92JN0S ||lews
00t 0l <01 2 WeAA a3 (v)g b1 onig
¥0+32¢S9°C | 000000t | ¥O+3L¥L'L 00001 €0+31¢S°S 001 |-ISez W a7 (v)g by anig
10-3G€6°} 001 10-36€6°} €e 10-3G€6°} o] z-WeM vANg AN JesN
00+30000| €00 |00+30000| €00°0 |00+30000| 1000 z-WeM 3 (Vg AN 21Uy
Insay nwir Insay nwn nnsey nwr
MSU PO Sl MO 1dwaxg suun |oquAs MRI9Sds NN
[ ! ! e !
JUSWaINSEa|\ UoISSIWg
(YwOQL9] e painseaw) sdwe|
d WO VETAYY MO ZL S eDIITTOS :[ePON 9ABM SNONUNRUOD JO SANOJB Ysu Joj siwi| uoissiwg | 19 d|qel
10IPJBA yleway —jnsay 1S9 + Juswalinbay asne|D

(FAZAIE ||

4ND-10/02033-8869¢¥Z 161 L "ON Hoday Ll Jo G| abed



Page 16 of 17 Report No. 7191246988-EEC20/01-CMF

List of test equipment used:

A completed list of used test equipment shall be provided in the Test Reports when a Customer’s Testing
Facility according to CTF stage 1 or CTF stage 2 procedure has been used.

Note: This page may be removed when CTF stage 1 or CTF stage 2 are not used. See also clause 4.8 in
OD 2020 for more details.

Measurement 'I_'estlng J measuring Last Calibration | Calibration
Clause X equipment / material used, | Range used
| testing . date due date
(Equipment ID)
4 Electrical Digital Power Meter; N/A 17 Sep 2020 17 Oct 2021
values s/n: 91F251447
4 Electrical Programmable DC Power N/A 12 Jun 2020 12 Jun 2021
values Supply; s/n: 62150EF00275
4 Spectral CCD camera and lens, and N/A Cal before use Cal before
radiance and |spectroradiometer; use
irradiance id: SUV50100906xx
4 Spectral 36V 400W Standard lamp; 300-800nm 3 Apr 2020 3 Apr 2021
radiance s/n: LSD3640001
4 Spectral Deuterium lamp; 200-400nm 3 Apr 2020 3 Apr 2021
irradiance s/n: DL1008029
4 Spectral 230V 300W Standard lamp; 350-800nm 3 Apr 2020 3 Apr 2021
irradiance s/n: LSD1003030
4 llluminance |Lux Meter; s/n: ZD1601025 N/A 28 Aug 2019 28 Aug 2021

TRF No. IEC62471B
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Appendix |
General view of tested sample

7191246988/01



Test Report issued under the responsibility of:
I E NCB TUV SUD PSB Pte Ltd ‘
C 1 Science Park Drive,
—_— i Singapore 118221 PSB Singapore

TEST REPORT
IEC TR 62778

Application of IEC 62471 for the assessment of blue light hazard to
light sources and luminaires

Report Number.........cccutemeeeerieeennns 1 7191246988-EEC20/02-CMF
Date of iSSUE ....ceucvvrreneiirernnirennnnnns : 30 Oct 2020
Total number of pages................... 12

Name of Testing Laboratory

preparing the Report..................... : TUV SUD PSB Pte Ltd

Applicant’s name.........ccccceeeeeeeeeens :  OSRAM Opto Semiconductors (M) Sdn. Bhd.

AdAress.....coceueiieiieiiiieccie e eeaas : Bayan Lepas Free Industrial Zone, Phase 1, 11900 Penang,
Malaysia

Test specification:

Standard..........ccceiiiiiiin : |IEC TR 62778:2014 (Second Edition)
Test procedure..........cccoeevviiieinnnn. : CB Scheme

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

Test Report Form No. ................... : IEC62778A

Test Report Form(s) Originator....: TUV SUD Product Service GmbH
Master TRF......cccccoiiiiinirieennias : Dated 2016-02

Copyright © 2016 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.

If this Test Report Form is used by non-IECEE members, the IECEE/IEC logo and the reference to the
CB Scheme procedure shall be removed.

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...............coe... : |LED Package
Trade Mark.......ccooommmiiiiiiieeeeeeee : |OSRAM
Manufacturer..........cccooeeiiiiiiiiiinnnnes : | OSRAM Opto Semiconductors (M) Sdn. Bhd.
Bayan Lepas Free Industrial Zone, Phase 1, 11900 Penang,
Malaysia
Model/Type reference.........cc.ce....... : | SOLERIQ® S 12 GW KAMLBA.CM
Ratings.......cccovviiiiiiiiiie : |900mA (rated); 1610mA (max.)

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

D ‘CB Testing Laboratory: TUV SUD PSB Pte Ltd

Testing location/ address................csen...... | NO. 1 Science Park Drive Singapore 118221

] ‘Associated CB Testing Laboratory:

Testing location/ address.............ccceeeevennnn

Tested by (name, function, signature)........: | Chai Ming Fui, i
Associate Engineer W
Approved by (name, function, signature)...: | Derrick Sim, Boon Hwa
Product Manager - .
Derrick SIM

[] |Testing procedure: CTF Stage 1:

Testing location/ address..........ccccceviiinnnnst

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

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

| ‘Testing procedure: CTF Stage 2:

Testing location/ address.............ccoevviiennn

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

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

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

[] |Testing procedure: CTF Stage 3:

[l |Testing procedure: CTF Stage 4:

Testing location/ address.............ccoceveiennn

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

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

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

Supervised by (name, function, signature) :

TRF No. IEC62778A
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List of Attachments (including a total number of pages in each attachment):

This test report contains a total of 12 pages, including appendices (pages 10 to 12) which consist of:

Appendix | : Photographs of the item tested and general view of test setup
Appendix Il : Additional information
Summary of testing:
Tests performed (name of test and test Testing location:
clause): All applicable tests were conducted No. 1 Science Park Drive Singapore 118221

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

X The product fulfils the requirements of IEC TR 62778 : 2014.

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.

Nil

TRF No. IEC62778A
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Test item particulars:

Product evaluated...........ccceerrervererserserssensessennnenet. X LED package
] LED module
] Lamp
] Luminaire

Rated voltage (V).......ccovmmmrrinnnrvernnennnnssseenennnnnns s N/A

Rated current (MA).........coceevivivivievnveiseseceeeeneeeee s 900mMA (rated); 1610mA (max.)

Rated CCT (K) ....eeerrrmmrrrrer e sseeesseessseeneenen s NJA

Rated Luminance (Mcd/m?).........cccecevvveceeciensennns. N/A

Component report data used ..........c.cccccceeereneeen . X Not applicable
(] LED package
[] LED module
] Lamp

Report number: N/A

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 ...cviir :

Date of receipt of test item..........ccccoevrvrrenceiiiiinnnnes : 26 Oct 2020

Date (s) of performance of tests ...........ccccceverrnnneee 1 29 Oct 2020 to 30 Oct 2020

General remarks:

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

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

Remark:
Test was conducted at 900mA (rated) and 1610mA (max.) of CCT=5000K.

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

The application for obtaining a CB Test Certificate []Yes

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

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

Name and address of factory (ies)..........ccceevennneee : OSRAM Opto Semiconductors (M) Sdn. Bhd.

Bayan Lepas Free Industrial Zone, Phase 1, 11900
Penang, Malaysia.

General product information: -

TRF No. IEC62778A
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IEC TR 62778
Clause Requirement + Test Result - Remark Verdict
MEASUREMENT INFORMATION FLOW P
71 Basic flow N/A
‘Law of conservation of luminance’ applied N/A
Use of only true luminance/radiance values N/A
In case of luminaire: N/A

The light source is operated in the luminaire under
similar conditions as when tested as a component

In case Etr value for RG2 was established the peak N/A
value was derived from angular light distribution

7.2 Conditions for the radiance measurement

Standard condition applied
(200mm distance, 0,011rad field of view)

Non-standard condition applied N/A
7.3 Special cases (l): Replacement by a lamp or LED module of another type N/A
Light source is a white light source N/A
Evaluation done based on highest luminance N/A
Evaluation done based on CCT value N/A
7.4 Special cases (ll): Arrays and clusters of primary light sources N/A
LED package is evaluated as ..........cccccueeeeeeennnenne. : |1 RGO unlimited N/A
[1 RG1 unlimited
Etr of LED package applies to array N/A
8 RISK GROUP CLASSIFICATION P
Risk group achieved: P
-...Risk Group 0 unlimited N/A
-...Risk Group 1 unlimited N/A
= Bt (Ix) : | Tested at 900mA: 1638Ix P
Distance toreach RG1................... (m) : | Tested at 900mA: 530mm min.
Tested at 1610mA: 1562Ix
Tested at 1610mA: 1260mm min

TRF No. IEC62778A
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IEC TR 62778
Clause Requirement + Test Result - Remark Verdict
TABLE: Spectroradiometric measurement P

Measurement performed on:

X LED package

] LED module
] Lamp
[] Luminaire
Model number ..., N/A
Test voltage (V) ..ccoovvviimerrminiiieereeeeene s N/A —
36.9 (measured)
Test current (MA) ... 900 (rated) —
Test frequency (Hz) ... DC —
Ambient, t (°C) ....ceererimrmririeririereeer e 25°C (thermally stabilized) —
Measurement diStancCe.........cceeevveeerereseereens Xl 20 cm —
[]..cm
SOUICE SIZE ...ceeereeieeeeie e se e eee e Xl Non-small —
[] Small : mm
Field Of VIEW ...c.ccovvceecereerrserereees e seeneenens [] 100 mrad —
X 11 mrad
[]1,7 mrad (for small sources)
Item Symbol Units Result Remark
Correlated colour temperature CCT |K 4953
x/y colour coordinates 0.3472/0.3602
Blue light hazard radiance Le  |W/(m?sr') [10310 See Remark 1)
Blue light hazard irradiance Es W/m? N/A See Remark 1)
Luminance L cd/m? 16890000
llluminance E Ix N/A See Remark 1)
Additional information:
Peak wavelength nm 450
Blue light hazard radiance Ls W/(m?2esr') |3179 At 100mrad (20mm source size)
Luminance L cd/m? 5206000 At 100mrad (20mm source size)
Blue light hazard radiance Ls W/(m?2esr') | 15670 At 1.7mrad (0.34mm source size)
Luminance L cd/m? 25660000 At 1.7mrad (0.34mm source size)

Supplementary information:

62471:2006 (First edition).

1) Test was performed in accordance to clause 5.2.2.1 Standard radiance measurement method of IEC

TRF No. IEC62778A
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Report No. 7191246988-EEC20/02-CMF

IEC TR 62778

Clause

Requirement + Test

Result - Remark

Verdict

TABLE: Spectroradiometric measurement

Measurement performed on:

X LED package

] LED module
] Lamp
[] Luminaire
Model number ..., N/A
Test voltage (V) ..ccoovvviimerrminiiieereeeeene s N/A —
40.5 (measured)
Test current (MA) ... 1610 (max.) —
Test frequency (Hz) ... DC —
Ambient, t (°C) ....ceererimrmririeririereeer e 25°C (thermally stabilized) —
Measurement diStancCe.........cceeevveeerereseereens Xl 20 cm —
[]..cm
SOUICE SIZE ...ceeereeieeeeie e se e eee e Xl Non-small —
[] Small : mm
Field Of VIEW ...c.ccovvceecereerrserereees e seeneenens [] 100 mrad —
X 11 mrad
[]1,7 mrad (for small sources)
Item Symbol Units Result Remark
Correlated colour temperature CCT |K 5030
x/y colour coordinates 0.3447/0.3553
Blue light hazard radiance Le  |W/(m?sr') |17470 See Remark 1)
Blue light hazard irradiance Es W/m? N/A See Remark 1)
Luminance L cd/m? 27290000
llluminance E Ix N/A See Remark 1)
Additional information:
Peak wavelength nm 450
Blue light hazard radiance Ls W/(m?2esr') | 5524 At 100mrad (20mm source size)
Luminance L cd/m? 8628000 At 100mrad (20mm source size)
Blue light hazard radiance Ls W/(m?2esr') | 26520 At 1.7mrad (0.34mm source size)
Luminance L cd/m? 41430000 At 1.7mrad (0.34mm source size)

Supplementary information:

62471:2006 (First edition).

1) Test was performed in accordance to clause 5.2.2.1 Standard radiance measurement method of IEC

TRF No. IEC62778A



Page 8 of 12 Report No. 7191246988-EEC20/02-CMF
IEC TR 62778

Clause l Requirement + Test Result - Remark ‘ Verdict

| TABLE: Angular light distribution | N/A

TRF No. IEC62778A
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List of test equipment used:

A completed list of used test equipment shall be provided in the Test Reports when a Manufacturer Testing
Laboratory according to CTF stage 1 or CTF stage 2 procedure has been used.

Note: This page may be removed when CTF stage 1 CTF stage 2 are not used. See also clause 4.8 in OD 2020
for more details.

Measurement / Testmg / measuring Last Calibration | Calibration
Clause testing equipment / material used, Range used date due date
(Equipment ID)

7 Electrical Digital Power Meter; N/A 17 Sep 2020 17 Oct 2021
values s/n: 91F251447

7 Electrical Programmable DC Power N/A 12 Jun 2020 12 Jun 2021
values Supply; s/n: 62150EF00275

7 Spectral CCD camera and lens, and N/A Cal before use Cal before
radiance spectroradiometer; use

id: SUV50100906xx

7 Spectral 36V 400W Standard lamp; 300-800nm 3 Apr 2020 3 Apr 2021
radiance s/n: LSD3640001

7 llluminance |Lux Meter; s/n: ZD1601025 N/A 28 Aug 2019 | 28 Aug 2021

TRF No. IEC62778A
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Appendix |
General view of tested sample

7191246988/02

General view of test setup

719124698802
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Appendix Il
Additional information

Report No. 7191246988-EEC20/02-CMF

Measured LED voltage (VDC) 36.9
Test current (mA) 900
Measured system power (W) 33.3
Ambient temperature (°C) 25 (thermally stabilized)
Burning position Refer to test setup on Appendix |
Peak wavelength 450
Risk Symbol Units Limit Result Limit Result Limit Result
Blue light Ls Wem2esr' | 100 3179 10000 10310 4000000 15670
RGO RG1 RG2
Risk group classification..............: |:] |:] &
Field of view Distance (mm) Diameter (mm) Luminance Blue light, Ls Exposure limit,
(mrad) (cd/m?) (Wem2esr) tmax (Mins)
1.7 200 0.34 25660000 15670 1.1
11 200 2.2 16890000 10310 1.6
100 200 20 5206000 3179 5.2
spectral radiance@11mrad
2500
2000
8 1500
SF
8=
w 1000
500
o]
300 350 400 450 500 550 600 650 700 750 800
wavelength[nm]
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Appendix Il - Cont’d
Additional information

Report No. 7191246988-EEC20/02-CMF

Measured LED voltage (VDC) 40.5
Test current (mA) 1610
Measured system power (W) 65.2

Ambient temperature (°C)

25 (thermally stabilized)

Burning position

Refer to test setup on Appendix |

Peak wavelength 450
Risk Symbol Units Limit Result Limit Result Limit Result
Blue light Ls Wem2esr' | 100 5524 10000 17470 4000000 26520
RGO RG1 RG2
Risk group classification..............: ] ] X
Field of view Distance (mm) Diameter (mm) Luminance Blue light, Ls Exposure limit,
(mrad) (cd/m?) (Wem2esr™) tmax (MINS)
1.7 200 0.34 41430000 26520 0.6
11 200 2.2 27290000 17470 1.0
100 200 20 8628000 5524 3.0
spectral radiance@11mrad
3500
3000
2500
% -é- 2000
gs 1500
1000
500
(0]
300 350 400 450 500 550 600 650 700 750 800
wavelength[nm]




LED Family:

SOLERIQ® S 12
Corresponding photo biological safety report:

7191246988
LED Test Status Current IEC 62471:2006 IEC TR 62778:2014

900mA RG2 Ethr=1638Ix or 530mm
GW KAMLBA.CM Test device 1610mA RG2 Ethr=1562Ix or 1260mm
Covered RG2 Ethr=1638Ix or 530mm
GW KAMJBA.CM device - RG2 Ethr=1562Ix or 1260mm
Covered RG2 Ethr=1638Ix or 530mm
GW KADEBA.CM device - RG2 Ethr=1562Ix or 1260mm
Covered RG2 Ethr=1638Ix or 530mm
GW KAFFBA.CM device - RG2 Ethr=1562Ix or 1260mm
Covered RG2 Ethr=1638Ix or 530mm
GW KAFHBA.CM device - RG2 Ethr=1562Ix or 1260mm
Covered RG2 Ethr=1638Ix or 530mm
GW CAMLBA.EM device - RG2 Ethr=1562Ix or 1260mm

This Risk group assessment shall only be used in combination with the eye safety report
according to IEC 62471:2006.

3 18/11/2020

OSRAM

Opto Semiconductors
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