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M Test Report Information Il

1. W This test report complies with KS Q 1SO/IEC 17025 and KOLAS accreditation requlations.

2. [0 This test report does not comply with KS Q I1SO/IEC 17025 and KOLAS accreditation regulations.
3. The test results are limited to samples provided by the client and cannot be partially replicated
without the approval of this authority, except as a whole,

4. If a staternent of conformity is provided in this report, the applied decision rule does not apply

the measurement uncertainty except for the case where the measurament uncertainty is mentioned
in the above test method,

5. Tne test results marked & are not accredited by KOLAS,
6. The test results received from external praviders for the test resulte marked €.
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SAMSUNG

Heport Na. : SLED-13-031-R02

B Tesi Summary i
Life test condition Summary of result
Tast Curren Case inmperaiure Test duration Average lumen Manimum chromaticity
condithan [ty i"Ch [ malntanance (%) shif [ S
i 1 000 552 17 000 981 0.000 8
2 1 000 85.1 17 000 97.9 0001 4
3 1 000 105.1 17 000 896.5 0.002 3

1. Number of the sample
- 20 Packages tested at actual case temperatura 55.2 °C
- 20 Fackages tested at actual case temperature 85.1 °C
- 20 Packages tested at actual case temperatura 105.1 °C

% 3ampling method : Minimum three manufacturing lots with each manufacturing lot built from different
wafer lots built on non-consecutive days,

2. Description of LED light sources
- Tested model code | SPHWHTLIDSOHCE4W
- Product series : LH351C (BPHWHTLADSO G
- Sampla manufacturer : Samsung Electronics
- Sampla Type : LED Package
- Package dimension : { 3.5 % 3.5 ) mm
- Minimum dis spacing : -
- CCT / CRI (Nominal) : 2 700 K [ 70

3. Location of Test
W Permanent Testing Lab L1 On Site Testing
iAddress | 1, Samsung-ro, Giheung-gu, Yongin-si, Gyeonggi-da 17113, Korea)

4. Description of auxiliary equipment and Operating time
1} Instrument Intagrating spheare ISP1000-100
2} Instrument CAS140-CT
3) Keithley 2425 Sourcemsatar
4) Elactrical condition
- Drive current : 1 000 ma
- Typical voltags : 3.06 V
- Tatal input power : 3.06 W
- Average current density per LED die : 499 nh/nef
- Average power density per LED dig ; 1.52 W
* LED packages are driven with a constant direct currant.
5) Test duration : 17 000 k
This report may not be reproduced sxcept in full
without permission of Samsung Electranics
F-PO6-03{2020.04.01) Page (3 )/ Pages { 34 )
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SAMSUNG
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Report Mo. : SLED-19-031-R02
5. Ambient conditions including airflow, temperature and relative humidity

The minimal airflow is maintained in chamber.

The ambient temperature around the LED packeges inside chamber is controlled by air fiowing

and tha thermocouple readings are monitorad.

- Case temperature | Conlorlled to -2 ©

- Surrounding air temperature : Contoriled to -5 T

- Relative humidity : < 65 % R.H.

6. Case lemperature (Test point temperature)

Case Temperature
Measurement Point

7. Drive current of the LED light source during lifelime test
See Sub-clause 9.1, 9.2 and 9.3

8. Initial luminous flux and forward voltage
See the table

9. Lumen maintenance data for each individual LED light source
See the table

This report may not be reproduced except i full SAMSUMG ELECTROMNICS LED BUSINESS
without permission of Samsung Electronics 1, Samisung-ro, Giheung-gu, Yorgin-s
F-POS-03(2020.04.07) Page (4 ) / Pages ( 34 ) Gyeonggi-da 17113, Kores



SAMSUNG

Report Mo, : SLED-19-031-R02

9.1 Test condition 1 55 °C

Drive Current 1 000 mA

Measurement Current 1 000 mi

NG, Flue (Im} | VF (V) Lumen Maintenance (%)

G h 500h |1000h|2000h|3000h]4000n] 5000R [ 6000N

IIIIIIIIII 1 3351 di04 | 997 | 593 | 986 | 98.5 08.4 G886 GB 5
........... 2 .].3377 | 3053 | 991 | 988 | 986 | 984 | 984 | 964 | 9a1
_________ 3 [ 3415 | 30717 | 996 | 989 | 88 | e85 | 984 | 983 | 940
LA | 3320 | 3070 | 991 | 87 | o6 | 986 | 984 | 986 | 983
___________ 5 | 3355 | 3028 | 999 | 89 98,4 983 08,1 982 | 982
_________ 6 os | Som [ sma [ Tsen | es3 | Tae | sma [ ses | ose
e 3393 | 3060 | 996 | 990 | 983 | 983 | 986 | 9as | @90
_________ o[ Tsats 30y [ oo [ser | ses e | sm [ sea | da2
o2 13359 | 3043 | go7 | 993 | 985 | 989 | oma | oas | gar
BN RET N R T T N N T T
.11 [ 3387 ]-3081 | 994 | 991 | 990 | 989 | 988 | 988 | 989

| 75 |'3339 | 3019 | 999 |99z | 985 | 989 | 986 | 984 | 983
17 | 3410 | 3046 | 992 98.8 9.7 986 | 985 | 985 ag.5
(982 73033 [ 988 |Te94 | Teey | Tees | seg | ses | s
18 1 3346 | 3037 | 1000 | 99.2 | 930 | 987 | 985 | 985 | 984
________ 20 | 3320 | 3104 | 9us | 99s 988 | 989 | 98B | 988 | 986

| Median | 3382 | 305 | 995 | 989 | o987 | 986 | 985 | 985 | 684
ol I o L5 O B S P 2 we L 0 L B 0.3

This report may not be reproduced except in full SAMSUNG ELECTRONICS LED BUSIMESS
without permission of Samsung Electronics 1. Samsung-ro, Giheung-gu Yongin-si
F-PD5-03(2020.04.01) Page {5) / Pages { 34) Gyeonggi-do 17113, Korea



SAMSUNG

9.1 Test condition 1 55 "C
Drive Current 1 000 mA
Measurement Current 1 000 mA
Mo, Lumen Maintenance (%)

7000 h | 8000 | 9000 h |10 000 h]17 0oo h[12 000 h[13 000 h]14 00G K] 15 000 K
s | 934 ] 984 | 964 ) 983 | 984 | 983 | 985 | 586
2..4.918 | o1& | s77 | 918 | 976 | 977 | 976 | o7 | sii
3. %81 | 981 | 981 | 982 | 979 | 979 ["978 | o790 | om0 |
4 |1 983 | 984 | 984 | o84 | 983 | 84 | 9a3 984 | 986 |

________ 5. 380 | 981 | 978 | 979 | 978 | 978 | 978 | a79 | 979
......... 6 ] 983 | 9e8s | aas | o087 | o8 | 987 | oae | 986 | 987
IIIIIIIII 7 | @87 | 9.7 | sas | 986 986 | 985 0g5 | 986 | 986
......... B .J.81.].983 | 981 | 982 | om1 | oma | o081 |'o83 |"omd
,,,,,,,,, 9 | o7a |91 [ 980 | 979 | 976 | 979 | 976 | 977 | 978
......... 10 | o78 |-973 | 978 | 978 | 977 | 978 | 976 | 977 | 97
| 11 | 85 | o84 | 084 | o84 | @83 | oa3 | eat | 982 | 982
...... 12 | 81 | 83 | 982 | 982 | 981 | 983 | 981 | 983 | 984
13 985 | 987 986 | 985 985 | 985 | o84 | 984 agd
14 %81 | 983 982 | 983 981 | 9a1 | e80 | a1 a2
IIIIIII 15 og.2 983 | 982 | 982 | 980 | 981 | 978 | 980 | 981
........ 8 | 583 98.5 982 | 982 93,2 982 | 981 | 981 0B.2
. 4 984 | 986 984 98 .4 983 B4 | 983 | 984 GBS
.18 | 982 | 983 | o81 | 982 | 980 | 981 | 979 | 9mg | 980
19 | o982 | e84 | 982 | 981 | 980 | 980 | 978 | 918 | 979
......... 20 | 982 | 982 | w1 | 981 | o7g | ove | 977 | 977 | 976
Mean [ 932 | 8.3 982 1. 982 1 982 | 960 1 981 98.2
Median | 982 | 983 | 982 | 982 [ 981 | e82 | seo | o981 | 982
ctddev | 02 n.2 02, fi) 02 03 0.3 D3 03 | 03
[ Max | oAy 58 7 986 | 987 08 6 98.7 98.6 936 | 987
....... T B B B A R B S

SAMEUNG ELECTROMICS LED BUSIMESS
1, Samsung-ro, Giheung-gu, Yongin-si
Gyeonggi-do 17113, Korea

This report may not be reproduced axcept in full
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SAMSUNG

Report No. : SLED-19-031-R02
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9.1 Test condition 1 55 *°C
Drive Current 1 000 mh
Measurement Current 1 000 mh
Mo Lumen Maintenance (%)
16 000 h|17 000 h| 18 000 h|19 000 h) 20 000 hi21 000 k|22 000 k{23 000 K24 DDO h
P———— 1 gals Y] p— gE'E .......
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SAMSUNG ELECTRONICS LED BUSINESS
1. Sarmsung-ro, Gikeung-gu, Yongin-si,
Gyecnggi-da 17113, Korea
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SAMSUNG

Report Mo, | SLED-19-031-R02

9.1 Test condition 1 55°%C
Drive Current 1 000 nA
Measurement Current 1 000 md
Mo, ' v Chromaticity Shift {Au'v')
0h sa0h | 1000h|2000h[3000h [ 4000hR]5000h|6000h
1. ]02611 [05262 |00004 [0.0005 | 00006 [000D7 (00007 | 00007 | 0000 7
2. 02620 05274 100002 | 00004 |0.0004 [00005 | 00006 |0.0006 |00006
3 |02634 05291 (00001 [0.0002 |0.0003 | 00003 00004 | 0.0004 | 00004
4 102625 /05277 |00002 00004 [0.0005 |0.0005 | 00005 |0.0006 | 0.0006
5 |02632 (05300 [00002 [0.0004 |0.0005 | 00006 |0.0006 | 0.0006 | 0.000 6
6_ [ 02624 | 05274 [00001 | 00004 [00004 [00005 |00005 |0.0006 | 0.0005
7 |02623 |05270 | 00005 | 00006 | 00007 |00008 |oooos [ooo0e |o0008
8,_.02622 | 05285 0000) | 00004 |00005 |00096 00005 | 0.0006 | 0.0006
9 |02524 |05275 |00004 | 0.0006 |0.0006 |D0037 | 00007 | 0.0007 | 0.0008
1002627 | 05295 | 00003 | 0005 00005 [0.0006 |00007 | 00007 | 00007
________ 11 |02620 [05272 [D0002 (00003 [ocoos |o0o006 | 00006 | 00005 | 0.000 5
lllllllll 12 |02634 (05282 | 00003 [00003 | 00005 |00005 [00005 |0.0006 | 00006
_________ 13 02630 | 05266 [0.0000 |0.0004 (00005 |0.0005 00006 | 0.0006 | 0.000 6
.14 02621 |05268 (00003 | 00004 [0.0004 | 00005 | 00005 | 00006 |0.0008
15 Jo2623 |05278 |00004 (00005 [ 00006 [0.0007 |0.0007 | 0.0007 |0.0008
_______ 16 | 02625 [05269 |00004 | 00004 00006 |0.0005 | 00006 | 00006 |0.0006
IIIIIIII 17 02621 [05268 {00003 | 00005 [0.0006 | 0.0006 |0.0006 | 00007 | 00007
18102609 | 05266 [00001 | 0.0004 | 0.0004 | 0.0005 | 0.0006 |0.0006 |0.0006
.08 |02633 105282 100004 | 00004 | 00005 |0.0006 | 00006 | 0.0006 | 0.0007
......... 20 |02623 |05280 [00002 {00004 |0.0006 | 00005 (00005 | 0.0006 | 0.000 6
Mean | 0.2624 | 05277 | 00003 | 00004 | 0.0005 | 00006 | 00006 | 0.OODG | 0.0006
“Median | 0262 3 | 05274 | 00003 | 00004 | 00005 |0000S | 00006 | 00006 | 0.0006
“stddev | 00007 | 00011 [00001 | 00001 [0.0001 | 00001 [00001 | 00001 |0.0001
" Max | 02534 |05300 |oooos |oooos |oooo7 |ooooa |ogooa | oooos | 0.0008
| Min | 02609 |05262 00000 |cooo2 (000032 |00003 |00004 | 00004 | 00004

SAMSUNG ELECTRONICS LED BUSINESS
1, Samsung-ro. Giheung-gu, Yongin-si,
Gyeonggi-da 17113, Korea

This repart may not be reproduced except in full
without permission of Samsung Electronics
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SAMSUNG

Report Mo, : SLED-19-031-R02

9.1 Test condition 1 55 °C
Drrive Current 1 000 mA
Measurement Current 71 000 mA
Na Chromaticity Shift (Au'v)
7000h|8000h|9000nh|10000h|11 000 h][12 000 h[13 000 K[ 74 000 h]15 OGO h
,,,,,,, 1..100007 100007 | 00008 | 00007 | 00008 | 00008 | 00008 | 0.000 8 | 0.000 8
200006 {0000 | 00005 [00006 [08007 {00006 | 00006 [0:000'6 | 60606
3 .|00005 [00005 [0.0005 00004 [0.0005 |0.0005 | 00005 [0.0005 |00005 |
[ owone {007 oouo7 oo e [ 0007 80007 o007 [00007 {0057
> 0005 | DOCOE 1 00007 | 00006 | 00007 | 00006 | G.0007 |0.0007 |0.0006
6. |00006 |00006 | 00006 [0.0006 | 00006 |0.0006 | 00006 |00006 |0.0006
| 7 |00008 | 000039 | 00009 | 00008 00008 |00008 |00008 |oo0ds |00008
5 [ator [00607 00007 [oco [osan's |ooso7 (60067 [acan [6o0a7
.9 |o0o0s |00008 [00009 | 00008 |0.0008 | 00008 | 0.0008 | 0.000 8 | 0.0008 |
o[t [ose0 s [00007 | Gnd's [0000s |00t [0oo8s [0060 [csons”
11 |00006 |00006 [00006 | 00005 |00006 |000OS | 00D0G |00ODS | 0.0005
1200006 | 00006 | 00006 | 00006 | 00007 | 00006 | 00006 | 00006 |0.0006
1300006 {00006 [00007 00006 | 00007 [00006 00007 [0.0007 | 0.000 7
14 [00006 |0.0006 [0.0006 | 0.0006 | 0.0006 |0.0006 | 0.0006 | 0.0006 | 0.000 6
15_ 100007 [00007 | 00007 |0.0007 | 00007 |00007 | 00007 |0.0006 | 00006
16| 00007 [00007 | 00007 [0.0007 |0.0007 | 00007 [00008 | 00007 | 00007
17 100007 § 00007 | GO0 2 | 00007 | a00na | (000 T | 0000 5 | 0008 | 00007
........ 18| 00006 | 0000 6 | 00006 00006 |0.0007 |00006 | 00006 | 00006 | 00006
1900007 100007 100007 | 0.0007 | 00007 |0.0007 | 00007 | 00007 | 00007
_________ 20, o000 [00007 100007 | 00006 | 00007 | 00007 | 00007 | 00006 | 60007
Mean |0.0007 [00007 [00007 [0.0006 | 00007 00007 | 00007 [0.0007 |0.0007
“Median | 0.000 7 | 0.0007 | 00007 | 00006 | 00007 |00007 | 00007 | 0.0007 |0.0007
stddev [00001 | 00007 [00007 | 00001 |0.000 1 [00001 | 00001 100001 |0.000
Max |00ODE | 00009 |00009 |00008 | 00008 |0.0008 | 00008 |0.0008 |0.0008
"""" Min |D.0005 [00005 [00005 [00004 [0000S |00005 {00005 |0.0005 |0.0005

SAMSLUNG ELECTROMICS LED BUSINESS
1, Samsung-ro, Giheung-gu, "r'nngin-s:,
Gyeonogi-do 17113, Korea

This report may not be reproduced except In full
without permission of Samsung Electronics
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SAMSUNG

Report No. - SLED-12-031-R02
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9.1 Test condition 1 55 *C
Drive Current 1 000 ma
Measurement Current 1 000
Na. Chromaticity Shift {Au'v'
16 000 h| 17 000 h| 18 000 h| 12 000 h| 20 000 k|21 000 h[22 000 K] 23 00D h| 24 000
1. Jop00s 00008 ] L.
....... Z |bho006 (00006 |
R I B B e e
llllllll " To007 65808 -
....... 5 |ooooe [0o006 ]| 9
& |o0oo6 | 00006 Rt [ 1 | i) (i
N B e o
T R R ATLIRA: DA et Sl i (SR
llllllllll s s o sy ol
T T R e .
|11 Joeeoos Joeeos | ] T T
|12 [oooos Jooooe | T
I 7 7 N Y e S S 3
| 14 |00005 | 00005 ¢ ;

15 | 0.0006 | 0.000 6 - ) )
=Akstaa el o ol el el abmem il
R e e A i

18 | 0.0006 | 0.0006 z
19 | 00007 | o007 :

20 | 00006 | 00006 -
JMean 1000307 00007 | (BN I, |
.... Median | 00007 00007 | I ) AT [
dcdew FEOR PEROOE | oo e cadian e Do el el e b L
Max |0o008 |oomos [ | | [
....... e e B B Y || S | .

SAMSUNG ELECTRONICS LED BUSIMNESS
1, Samsung-ro, Giheung-gu. Yongin-si
Gyeanggi-do 17113, Korea
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Report Mo. : SLED-12-0371-R0Z

8.1 Test condition 1 585 °C
Drive Current 1 000 mA
Measurement Current 1 000 mA
No. CCT (KD
0k 500h | 1000h|2000h]| 30000 [4000n]5000h] 6000h
1 | 270 2737 | 2740 | 271 | 2743 [ 2743 | 2743 | 2743
ks 4.3 2705 2710 | 2m3 | 2713 72715 |T371s 2716 | 2716
IIIIIIIII 3 2668 | 2670 | 2672 | 2674 | 2673 | 2676 | 2675 | 2675
S| 2 696 2638 | 2702 | 2705 | 2704 | 2705 | 2707 | 2707
s 2671 2674 | 2678 | 2680 | 2681 | J681 | 2682 | 2682
B T 2608 | 2704 | 2704 | 2706 | 2706 | 2707 | 2707 |
o e i 2711 | 2712 | 2714 | 2716 | 2716 | 2715 | 2715 |
R 2699 | 2705 | 2707 | 2707 | 2708 | 2709 | 2709
9 | 2694 | 2701 | 2704 | 2705 | 2707 | 2707 | 2708 | 2708 |
10 2681 2687 | 2690 | 2691 | 2692 | 2692 | 2693 | 2693
L 2707 272 | 2713 | 2716 | 2717 | 2717 | 2716 | 2716
e 2672 2676 | 2678 | 2680 | 2680 | 2681 | 2682 | 2681
2 T 2668 2686 | 2695 | 2697 | 2696 | 2698 | 2699 | 2699
14 2 707 e | 2w | 2ra | 2me | 26| 279 | 2797
15 | 2697 12705 [ 2706 | 2708 | 2709 | 2710 [ 2709 | 2711
e e L 2703 | 2704 | 2706 | 2705 | 2706 | 2707 | 2707
B 2706 271 | 2ma [ 2m7 [ 277 [2am7 | 2me | 278
IIIIIIIII 18 | 273 12733 | 2740 [ 2740 | 2742 | 2743 | 2744 | 2744
e | 2674 | 2680 | 2681 | 2683 | 2684 | 2685 | 2684 | 2685
|20 2697 270 | 2704 | 2707 | 2706 | 2707 | 2707 | 2707
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, b i
Mean 2 696 2700 | 2703 | 2705 [ 2706 | 2706 | 2707 | 2707
Median 2 697 2700 | 2704 | 2706 | 2706 | 2707 | 2708 | 2708
stddev | 17 W w.l w9 | 38 L m | m
Tmax | 2732|2737 | 2740 [ 2741 | 2743 | 2743 | 2744 | 2744
" Min 2 GBS Z6I0 | 2672 | 2614 | 2673 | 2676 | 2675 | 2678

SAMSUNG ELECTRDMNICS LED BUSINESS
1, Samsung-ra, Giheung-gu, Yongin-si,
Gyeonggi-da 17113, Korea

This report may not be reproduced except in full
without permission of Samsung Electranics
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SAMSUNG

Report No. : SLED-19-031-R02

9.1 Test condition 1 55 °C
Drive Current 1 000 mA
Measurement Current 1 000 mit
N CCT (K
7000 h | 8000 | 9000 h |10 000 N[ 11 00D h]12 000 h]13 000 h|14 000 h] 15 000 h
1.1 2743 | 2743 | 3744 [ 2743 [ 2744 | 2742 | 2743 | 2742 | 2742
,,,,,, 2 |2m6 | 2716 | 2715 | 2716 | 2716 | 2715 | 2715 | 2715 | 2714
........... 3 12676 | 2676 | 2676 | 2675 | 2676 | 2675 | 2675 | 2675 | 2674
IIIIIIIII 4 | 2706 | 2708 | 2707 | 2707 | 2708 | 2707 | 2707 | 2707 | 2707
___________ 5 J.2682 | 2682 | 2683 | 2682 | 2682 | 2681 | 2682 | 2681 | 2661
LB f2ron farer | avor | 2707 | 2707 | 2706 | 2707 | 2706 | 2706
LI o leme | 2716 | 2716 | 2715 | 2716 | 2714 | 2715 | 274 | 2713
B l2rmo | 270 12710 | 2709 [ 2710 | 2700 | 2700 | 2708 | 2708
9 2707 | 2708 | 2709 | 2707 [ 2708 | 2707 | 2708 | 2707 | 2707
B TN T TR RS NEC NEC e A
M a7y | 2vin | arir | amw [ avie | 276 | 275 | 274 | 27ia
IIIIIIII 12 | 2683 | 2682 | 2682 | 2681 | 2683 | 2681 | 2682 | 2681 | 2681
13 | 2698 | 2698 | 2699 | 2699 | 2609 | 2698 | 2699 | 2698 | 2698
| 14 | 2716 | 2716 | 2716 | 2716 | 2716 | 2718 | 2715 | 2715 | 2714
| 75 | 2709 | 2710 | 2710 | 2709 | 2709 | 2708 | 2708 | 2707 | 2706
.16 | 2708 | 2708 | 2709 | 2707 | 2709 | 2707 | 2708 | 2707 | 2707
______ 77 |27 | 278 |29 |2y |2ame [any | ame [ 277 | 277
18 2743 | 2743 | 2743 | 2743 | 2744 | 2742 | 2742 | 2742 | 2741 |
IIIIIII 19 | 2685 | 2685 | 2685 | 2685 | 2685 | 2684 | 2684 | 2684 | 2683
20 | 2708 | 2708 | 2708 | 2707 | 2708 | 2707 | 2707 | 2706 | 2706
Mean | 2707 | 2707 | 2707 | 2707 | 270B | 2706 | 2707 | 2706 | 2706
(Median | 2708 [-2708 | 2709 | 2707 | 2709 | 2707 | 2708 | 2707 | 2707
addes| 8 | | |8 | i | i || e | @
 Max | 2743 | 2743 | 2744 | 2743 | 2744 | 2742 | 2743 | 2742 | 2742
[ Min | 2676 | 2676 | 2616 | 2575 | 2676 | 2675 | 2675 | 2675 | 2674

SAMSUNG ELECTROMNICS LED BUSIMESRS
1, Bamsung-ro, Giheung-gu, Yongin-si,
Gyeonggi-do 17113, Korea

This report may not be reproduced except in full
withaut permission of Samsung Electronics
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SAMSUNG

Report No. : SLED-19-031-R02

9.1 Test condition 1 55 *C
Drive Current 1 000 mA
Measurement Current 1 000 md
- . CCT (k)
16 000 h| 17 0OC h| 18 000 h| 19 000 K| 20 000 hi21 000 h| 22 000D k)23 000 K24 00O h
L2 T8 | 2741
TN R S PR o T —— o |
IIIIIIIIII N .‘.5?"* 25?4 L0 e N
iy i o e e o[ Ml el [Py
. T 0 WV IR ok ek E
: 2?95 it sl
; ..,?..%1 B BT T . ST e i (ORI =
IIIIIIII : 5766 Ul Mt PR oA | SRS [N
....... e A
e T e e e e Eietas i S
_ﬁ ...... ;_'?13 2?13 ..................... o s | . || V.
_______ 12 | 2680 | 2680 B TR
IIIIIII 137 See |5 ke A s e e
IIIIIII W [ 24 | 2714 i
R T B e L e e e
T o I Pl e o e g it e e
; i7 2?1? """ 2?15" """""""" D L et Tt L L LT LTIT| TT T T Tr T ——
L BETHE Tﬂ: ___________________ M1 i—am— | ) | I [
i P Bt B S b e e R B
_____ 20 | 2706 | 2706 i e [ £i
Mean | 2705 | 2705
g e R CE (IPSTIIONY MCIICIONE VY RO T 1
T S RPN o i M A
Max | 2742 | 2741
S e e IR || A | S (E—
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Report No, : SLED-19-031-R02

)

i

9.2 Test condition 2 85 °C
Drive Current 1 000 nA
Measurement Current 1 000 nA
No. Flux (Ilm) | WV (V) Lumen Maintenance {%)
0h 20h |T00h| 200K 30000 | 4000h | 5000 K | 6 D00 h
3 3394 | 3084 | 989 | 989 54 98,7 982 983 68,1
IIIIIII 2 3356 | 3055 | 993 | 987 | 984 | w82 | 979 | 978 | @81
i 31 | aos [ o7 | o3 i e e S
BN TR T T T
| 5| 3394 | 3043 | 993 | 994 | 992 | 990 | 087 | ome | a4 |
ol 3436 | 3104 | 997 | 094 | 986 | 986 | 985 | o085 | o84 |
IIIIII 7 | 3341 | 3003 | 996 | 989 | sss | om4 | oa1 | @83 | 982
8 l3mw1 3073 | 991 | 990 | 986 | 982 | oo | 981 | 98
D 3339 | 3058 | 989 | 9a7 | 985 | o84 | 979 | 980 | 979 |
IIIII 10 | 2338 | 3033 | 995 | 994 | 991 | 989 | 986 | 987 | 985 |
- w2y | 306 | 966 | 56s e = = S R
12 13383 [ 305 | 996 | 988 | 983 | 98z | 977 | @80 | 919
T S e TR T T e
14 | 3379 | 3033 | 996 | 993 | o987 | 985 | 983 | o984 | o082
15 | 3352 | 3028 | 998 | 990 | 986 | 983 | 981 982 | 980
6 | 3327 [ 3074 | 991 | o87 | oe4 | 983 | oo | 981 | et
7| 3 [ So0s | se0 | s | 393 | sea | wre | wa | s
18 | 3462 | 3063 | 990 | 988 | 985 | 984 | 982 | 984 | 982
19 | 3389 | 3105 | 993 08.9 og.7 98 4 0E.2 984 | 983
.20 | 3372 | 3016 | 998 | 992 [ 990 | e8e | 982 | 982 | 981
............ | == } —— 2|
Mean | 3374 | 3.08 994 | 99.0 98,7 985 | 982 98.3 98.2
Median | 3368 | 306 | 994 | 990 | 986 | 984 | 982 | 983 | 982
e S = = e & T &1 = 55
| Max | 3462 | 310 | 999 | 995 | 993 | 990 | 987 | 988 | 986
....... e T T L T e e = = = =
This report may not be reproduced except in full SAMSUNG ELECTROMICS LED BUSINESS
without permission of Samsung Electronics 1. Samsung-ro, Giheung-gu, Yongin-si,
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SAMSUNG

Report No. | SLED-19-031-R02

9.2 Test condition 2 85 °C
Drive Current 1000 mA
Measurement Current 1 000 mA
No. Lumen Maintenance (%)
JOOh | BOO0 K| 9000k (10000 K{11 000 K| 12 000 k|13 000 h{ 14 000 K15 ODO R
(ot 980 | 980 | 979 97.9 97.7 o7.7 97 6 377 977
______ 2 982 | oso | o | e2 [wa0 | 919 | 980 | e 83
- o B M O N e e e 2.
| 286 | 583 | 583 982 | 981 | 980 | 980 | 9a1 ag1
e I 85 98> | 5B 984 981 | 981 | sa2 | 983 382
6 o84 | o83 | 982 | oa4 | o83 982 | 982 a1 | o83
74282 | 982 [ 981 | s81 | 980 | 9a1 | 981 | A2 | 983
- 981 | 981 [ 980 | e81 | sRo | oa1 | @82 | om2 | o9sa
: 98.0 978 | 978 578 | 976 a7.7 97.7 978 | 978 |
10 985 | 984 | 984 | o83 | 881 | @81 | 982 | 983 | 9a3
1 984 | 982 | o980 | ogo | 978 | o788 | 978 | g79 | 979 |
______ 12 | 983 |-983 | 982 | sa1 | 982 | oso | 982 |'9ai | o8y
13 981 | 979 | o79 | a7g | 978 | o79 | o7a | sap | o9mi |
14 981 | 9a.0 973 | 980 | 978 o7 | 9715 |. 975 | o7F
......... T S0 | o5 P R B B o
16 979 | 978 | 977 | o977 | 976 | 975 | 975 | 975 | e |
v a7 T srs | w5 | s w5 | oia | wra | ona | oo
18 ‘:]H- -2 T 9 E 2 a3 a7 9_ _____ 979 97.9 9?9_ QBIH IIIIIIIIIIII QEL .
19 | 981 | 97.8 977 | 976 974 973 973 973 | 974
20 [ 979 | 978 | 977 | e76 | 974 | 973 | 973 | 74 | 973
........... i
Mean | 982 98,1 580 98.0 97.9 97.8 a97.9 a7.9 980
Median | 981 | %61 | 980 | 980 | 979 | 979 | o975 | 980 | 981
stddev| 02 [ 03 | 02 | o3 | 03 | e3 | @3 | 03 | 03
Max 936 98.5 G984 o84 98.2 94.2 98.3 o83 B84
....... e R B o e St S
This repert may not be reproduced except in full SAMSUMNG ELECTROMNICS LED BLISINESS
without permission of Samsung Electronics 1, Samsung-ro, Gikeung-gu, Yongin-si,
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SAMSUNG

Report Mo, : 5LED-19-031-R02

9.2 Test condition 2 85 °C
Drive Current 1 000 mA
Measurement Current 1 000 mA
No. Lumen Maintenance (%)
16 000 h| 17 000 h| 18000 h{19 000 h| 20 000 K| 27 000 h{22 000 h|23 000 K| 24 000 h
) e | 977
....... _; 951 i = —
i ‘:}82 'EIEI_E .................. L e i ST
41 ':'I'BD . Qﬂ.ﬂ e | [T ma——
: ey s == d WErE L] L e W e
E| 9&1 NS;E.E ............ 8 N RN/ ke WO R (e R LITRL (A PERTIITILY
: vp s el A A I Masma e e
H %3 .EEE ..............................................
IIIIIIIIII 9 | o77 | 978 B
0| 983 | 983 Be = il e
llllllllll 1 375 i ; — | || T,
12 98,2 TR T T R
..... = EIE.D ....... e R BE T L] D OO B ST ] LT
S N et 4 VSRR
s fers |evs I T L 1
_16 llllllllll ETE ......... s ............
7 974 | 974 | L ..
___| 1EI. ..... H‘:'iESEI \ { T TSI WA ) R W e W
IIIIIIII o iy i
T L T R PR o e M) 1 Y i
JMean | 979 L 98 1 e _— N
Median | 980 GE.0
tddes |03 | Toa [T
Max S 98.3
i =5 = St e s e e e e L e gy
This report may not be reproduced except in full SAMSUNG ELECTROMNICS LED BUSMESS
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SAMSUNG

Report Mo, ; SLED-19-031-R02

9.2 Test condition 2 RS *C
Drive Current 1 000 mh
Measurement Current 1 D00 =i
NG u' v Chrematicity Shift (A’
oh 500nh | 1o00h| 2000k 30000 [4000h] 5000 h] 6 000N
.1 lo2e23]05279 [00003 | 00004 |0.0006 |00006 | 00006 | 00007 | 0.0007
2 |02633 |05292 |000071 [00004 [0.0004 00005 |00006 | 00007 |0.0006
3 0262405282 | 00001 (00004 |0.0004 | 0.0006 | 00006 | 0.0007 |0.0006
.4 |02635 |05276 | 00004 (00005 | 00006 |0.0006 | 00007 |G0007 |00007
5 102619 | 05286 (00004 |0.0005 |0.0006 |0.0006 |00006 |(00007 | 0.0007
.6 02617 |05272 | 00001 | 00004 | 00005 | 00006 | 00007 |(0.0007 |0.0007
7 |02613 05276 00002 00004 |00004 |00005 | 00005 | 0.0006 | 0.0006
8 |02624 05291 [00003 | 0.0005 |0.0007 |0.0006 |0.0008 | 00007 |00007
9 |02639 05284 [00003 (00004 |0.0006 | 0.0005 | 00006 |0.0007 |0.0006
_.Jo |02615 (05278 [00003 | 00005 [0.0006 |0.0006 |0.0007 | 60007 | 00007
11 |02637 05290 |00002 | 00004 (00005 |0.0006 | 00007 | 0.0006 | 0.0007
12 |02623 |05278 |00004 00005 | 00006 | 00007 00005 |o0009 |Dodog
13 | 02613 |05270 [00004 [00005 |0.0007 (00009 [0000B | 0.0009 | 00009
14 102635 |05287 [00004 00004 00005 |00005 00007 |00008 | D000 6
15 ]02621 05277 | 00003 | 0.0006 | 0.0008 [ 0.0008 | 0.0009 | 0,0008 | 0.000 8
16 102614 |05271 |00002 | 00005 |0.0006 00007 | 00009 |0.0008 | 0.0008
17 lo2625 |05273 |00003 |0.0003 [0.0005 00006 00006 | 00007 | D.0007
| 718 | 02619 [05270 [00003 (00004 | 0.0006 | 00006 | 00007 |0.0008 |D.0007
_ 19 02632 |05281 [00002 | 00003 00005 | 00005 |0.0006 | 0.0005 | D000 6
.20 02640 [0529¢€ [00002 [0.0004 00004 |0.0005 | 00006 | 00006 | 00007
Mean |0.2624 (05280 | 00003 [0.0004 |0.0006 |0.0006 |00007 | 00007 [ 00007
Median | 0.262 3 | 0.527 & [ 00003 [0.0004 | 0.0006 [00006 | 00007 | 00007 | D000 T
stdclev | 0.0008 | 00008 [00001 | 0.0001 f0.0001 [0.0001 00001 | 00007 | 00001
Max 102640 | 05296 {00004 00006 00008 |00009 | 00009 |00009 [0.0009
Min |02613 |05270 [00001 | 00003 [00004 (00005 [00005 | 00005 | D.0006

This report may rat be reproduced except in full
without permission of Samsung Electronics

F-POG-03(2020.04.07)

SAMSUNG ELECTRONICS LED BUSINESS
1, Samsung-ro, Giheung-gu, Yongin-gi,

Page { 17 } / Pages { 34 ) Gyeonggi-do 17113, Korea



SAMSUNG

Report Mo, ; SLED-19-031-R02

9.2 Test condition 2 85 °C
Drive Current 1 000 mé
Measurement Current 1 000 mA
Na. Chromaticity Shift {Au'v')
7000h | 8000h | 9000h[10000h[11 000 h[12 000 h]13 DOD h|14 000 h|15 00O b
1_|ooooe |ooooe [0.0007 [ 00007 [0.0007 |0.0007 | 0.0007 | 0.0007 | 0000 7
2 |00006 |00006 | 00007 |0.0006 |0.0006 |0.0006 | 0.0006 | 0.0006 | 00007 |
IIIIIIIII 3 |00006 | 00006 |0.0006 |0.0006 |0.0006 00006 |0.0006 | D.0OD 6 | 00006 |
4 |o0008 |00008 | 00007 |0.0007 [0.0007 |00007 |00007 |0.0007 | 00007
5. 00006 [ 00008 [0.0007 [0.0006 | 00007 100007 | 60007 | 0.080 7 | 0,006 7
IIIIIIIII 6 .100007 [00007 [D000s | 00007 (00008 | 00008 | 00008 |nooos | 00008 |
7 |00006 | 00006 [0.0005 |0.0006 |00005 |0o005 |00005 | 00005 | 00006 |
o [Goovs | bouos o008 | eoe 7 o007 [ 00607 o007 [00007 00007
______ 9 00006 (00007 [0.0007 |0.0006 00007 |00007 |0.0007 |0.0007 |0.0007
_______ 10100007 [00007 [00008 |0.0007 [00007 |0.0007 |0.0007 | 0.0008 | 60008
______ 1100009 [00009 [ 00010 [0.0010 |0.0010 |0.0010 | 0.00710 | 0.001 1 | 0.001 1
.12 ]00009 | 00010 [00011 00011 00012 [00012 |00072 |00073 [00013
13 ]00010 |00010 |00011 | 00012 [00012 [00012 00012 |0o0t2 |000r3
IIIII 14 |0o0008 | 00008 | 00010 |0.0010 [00011 [00071 |0.0012 | 00012 | 00012
.15 10001000010 |00070 {00010 {00010 00011 | 00011 |0.00171 00012
16 |00010 |oo0i 0 |cooi1 [00010 | 00011 [00611 | 00011 | 00071 | 00011
17 |oooos 00009 [0.0009 |o.0009 00010 [00011 | 60071 | 00011 | 00011 |
18 00009 [00009 | 00010 00011 [0.0011 [00011 |0.0011 [0:0012 |0001 2
19 ]0.0007 | 00008 [00008 |0.0008 00008 |0.0005 | 0.0009 | 00010 |0.0010 |
20 | 00008 | 00007 00008 [0.0008 [00008 | 00009 [00009 | 0,009 |0.060 8
Moy LSOO R 4 OUOUN. Lo 0 LN 6 1 G000 8 PE000 D JUCHD S | oAb e 10000 2.
Median ] 0.0008 00008 00008 100007 | 00008 100008 | 00008 {00009 00009
std.dev | 0000 1 00002 | 00002 | 0.0002 {00002 00002 | 0.0002 00002 |0.0002
~Max |0.001 0 00010 [00011 [00012 00012 [00012 |C0012 |00013 [00013
Min | 0.0006 | 00006 [00005 |00006 |00005 [00005 | 00005 |0.0005 |D0006

F-PO6-03(2020.04.01)
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SAMSUNG

9.2 Test condition 2 85°C
Drive Current 1 000 mA
Measurement Current 1 000 md
No. Chromaticity Shift (Au'v')
16 000 h| 17 000 h|18 00C h]| 19 00D h| 20 000 h{21 000 k{22 OO0 h| 23 000 hi24 000 h
Y e SO00 7L 00008
200007 | 0003 7 = ja—C ] |7 S | ——— i ——_—
- o e e D e i ke S WL Sl |
4 ............. e P L A =L - -
5 .... nm& 7 el B Rty R s IS e T [ =
i nn:mg {J.Uﬁ{l ) T e [ e e SR
3 e o I i e . e S I P B 3y e I
= : ..... ﬂﬂﬂﬂ g Hhﬂﬂﬂ N L e K !
---------- 5 ['0a00 7 por . e | L e
it 2 DIIH:] 2 U-DU{J S| P | S (TR SR i it
i R e s e G s Gl | =_—— il
IIIIIII 12 It
- g W | TSR0 . O WY | T
lllllll 5 Iy, S - "
.15 Joootz Jooora | m M T i T
BT SR T TR T T I DA I [ AN | e
llllllll .o o P
SRR TR Whal e it (i ) ISR K R M
- g e R e i
.20 oooiofooora | T R el [ e e g e
MEE“ I:I'DDD g Dlﬂl:}1 ﬂ IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Median 00009 J0oo09 | f N 1 L L ]
stddev | 0.000 2 | 0.000 2 A—— L M TR i
....... Max 100013 100014 | by e
Min | 00006 [ 0.000 &

SAMSUNG ELECTROMICS LED BUSIMESS
1, Samsung-ro, Gheung-gu Yongin-s.
Gyeonggi-do 17113, Korea
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SAMSUNG

Report Mo, 1 SLED-19-031-R02

9.2 Test condition 2 B85 °C
Drive Current 1 000 mA
Measurament Current 1 000 mA
Na. CET (K}
0 h 500h | 1000nh]|2000n| 30000 [4000h] 5000R] 600D N
.........  fo) 2698 | 2702 | 2704 | 2708 | 2707 | 2707 | 2708 | 2707
........ 2 2672 .).2673 | 2677 | 2678 | 260 | 2681 | 2681 | 2680
3 E e S 2695 | 2700 | 2700 | 2703 | 2703 | 2704 | 2703
=4 5 L | 2678 | 2680 | 2682 | 2682 | 2683 | 2683 | 2683
i 2703 2709 | 2710 (2712 | 2711 | 272 | 2713 | 2712 |
Tl 2. 2713 | 278 [ 2719 [27:1 | 2722 | 273 | 2731
[ 2720 2723 | 2726 | 2727 | 2728 | 2728 | 2729 | 2728
o 2691 2695 | 2699 | 2701 | 2700 | 2703 | 2701 | 2700
_________ s | Jess 2687 | 2688 | 2691 | 2600 | 2691 | 2692 | 2691
0 2715 2720 | 2722 | 2724 | 2725 | 2725 | 2726 | 2724
T M 2663 2665 | 2668 | 2669 | 2671 | 2672 | 2672 | 2 672
........ 12 [ .26 2703 | 2705 [2706 | 2709 | 2711 | 2711 | 2711 |
g 2722 2728 | 2729 | 2732 | 2735 | 2734 | 2736 | 2735
il e 2669 2674 | 2674 | 2676 | 2676 | 2679 | 2680 | 2677 |
L 2702 2707 | 2 [2ma Jzn3 [2ns [ 2ms [ 2718
T 2719 12721 | 2726 | 2727 | 2729 | 2732 [ 2730 [ 2730
17 2 696 2700 | 2700 | 2704 | 2705 [ 2705 | 2708 | 2705
ralhs 2 709 2714 | 2715 | 2719 | 278 | 2720 | 2722 | 2719 |
_____ 19 2 678 2680 | 2682 | 2685 | 2683 | 2685 | 2685 | 2684
P e 2654 [ 2657 | 2659 | 2660 | 2661 | 2663 | 2663 | 2663 |
Mean 2 694 2607 | 2700 | 2702 | 2702 | 2704 | 2704 | 2703
“Median | . 2697 2701 2702 [ 2705 | 2706 | 2706 | 2707 | 2706
sadev| o0 -l v T a1 Il oo | v I & | a1
CMax | 2722 2728 | 2729 | 2732 | 2735 | 2734 | 2736 | 2735
“Min | 2 654 3657 | 2659 | 2660 | 2661 | 2663 | 2663 | 2663

SAMSUNG ELECTRONICS LED BUSINESS
1. Samsung-ro, Gikeung-gu, Yongin-si,
Gyeonggi-da 17113, Korea

This repoert may not be reproduced axcept in full
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SAMSUNG

9.2 Test condition 2 BS °C
Deive Currerit 1000 =h
Measurement Current 1 000 mh
w0 CCT (k)
7000h|8000h | 9000h 10000 h[11 000 h]12 000 |13 00O h| 14 00D h]15 000 h
_________ 1 | 2707 [ 2706 | 2707 | 2705 | 2708 | 2705 [ 2705 | 2705 | 2704
IIIIIIIII 2 | 2680 | 2679 | 2680 | 2678 | 2678 | 2678 | 2677 | 2677 | 2617
3 1272 ["2701 | 2700 | 2701 | 2700 | 2699 | 2699 | 2699 | 2698
4 | 2884 | 2683 | 2682 | 2580 | 2680 | 2680 | 2679 | 2679 | 2679
________ 5. |.2711 1273 [ 2711 | 2710 | 2710 | 2710 | 2709 | 2709 | 2709
IIIIIIII B 2721 | 2720 | 2722 | 2720 |27 | 2720 | 2720 | 2720 [ 2720
IIIIIIIIII 7 |27 | 2727 | 2725 | 2726 | 2725 | 2724 | 2724 | 2724 | 2723
B | 272 | 2701 | 2701 | 2698 | 2698 | 2698 | 2608 | 2697 | 2697
9 | 2697 | 2692 | 2691 | 2680 | 2690 | 2689 | 2689 | 2689 | 2689
Lo 12725 | 2723 | 2725 | 2723 | 2723 | 2723 | 2723 | 2v:2 | 2722
11 | 2675 | 2675 | 2675 | 2675 | 2676 | 2676 | 2675 | 2676 | 2675
12 2y J'2zmz [2m3 | 2713 | 2714 | 274 | 2714 | 2718 | 2715
IIIIIIII 13 273 | 2736 | 2738 | 2738 | 2739 | 2738 | 2737 | 2737 | 2738
IIIIIIIII 14 | 2680 | 2679 | 2682 | 2682 | 2683 | 2663 | 2684 | 2683 | 2684
________ 15 | 2716 | 2716 | 2716 | 2715 | 2715 | 2716 | 2716 | 2716 | 2716
| 16 | 2733 | 2733 [ 2733 | 2733 | 2733 | 2733 | 2733 | 2732 | 2732
W 2706 | 2708 | 2708 | 2708 | 2709 | 2709 | 2709 | 2709 | 2709
18 ] 2722 |27 | 2723 | 2723 | 2723 | 2724 | 2723 | 2724 | 2724
| 19 | 2687 | 2667 | 2686 | 2686 | 2687 | 2687 | 2688 | 2688 | 2668
| 20 | 2665 | 2664 | 2665 | 2664 | 2665 | 2665 | 2664 | 2665 | 2665
PR ) [ N [0 B TR | [ i T
Mean | 2704 | 2704 | 2704 | 2703 | 2704 | 2704 | 2703 | 2703 | 2703
Median | 2706 | 2707 | 2707 | 2707 | 2707 | 2707 | 2707 | 2707 | 2707
Mean ) 270 2L = 5 T v -
Max | 2736 | 2736 | 2738 | 2738 | 2739 | 2738 | 2737 | 2737 | 2738 |
(“Min | 2665 | 2664 | 2665 | 2664 | 2665 | 2665 | 2664 | 2665 | 2665

This repart may not be reproduced except in full SAMSUNG ELECTROMNICS LED BUSIMESS
without permission of Samsung Electranics 1, Samsung-ro, Giheung-gu, Yongin-z,
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SAMSUNG

Report Mo. : SLED-19-031-R02

9.2 Test condition 2 85 °C
Drive Current 1 000 mk
Measurement Current 1 000 mA
Ng. CCT (K
16000 h{17 000 h| 18 000 h|19 000 h|20 000 h|21 000 h|22 000 k|23 000 k24 000 K
lllllll 1 E 704 2704
llllllllll 2 | 2677 | 2678 F T
g T I i MR e Emm B s S S
.... T T e T iy FEE.S [T T i
iR 2709 | 2709 N P T
: TR 3 '.-'EI;IP e T, T
IIIIII N '.-'23 : ?23
...... 8 | 2697 | 2606 1 =
2 f2es [oes9 | 1 L. T Al i
g = TEE e ) S e e e by b A
11 <2 B e T e I TS M i
= 5555 ?1_5 ....... V) IS || LI——| — RN
IIIIIIIII i3T5 | 5 e sy i Ml KRR, S e
T ey L Pl e <ot el b
s Lar Lamr I [ | e e 5 e e 08
........ 15 2}32 e e > BN SRR TIe Y
7 cxi g R e o [ s | SRR
7o _2?24 Y e [ S R e X5 (I A
o 2 682 o B i e g b e i Sy
20 | 2666 | 2665 e b e I R R
..... s o, L R o R0 ) ) (RSO (yprmmreunes| | ueae ORI, |
NI T RN ONM) NN AR TN V] M
el ot Loabo o oo b Lope e B B bl ol
...... Max | 2736 | 2736 L R -
i 2666 | 2665
This report may not be reproduced except i full SAMSUNG ELECTRONICS LED BUSINESS
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Report Mo. : SLED-19-031-R02

9.3 Test condition 3 105 °C
Dirive Current 1 000 mk
Measurement Current 1 000 mk
N Flux {Im)| W (W} Lumen Maintenance (%)
oh 500h | 1000k | 20000 | 3000R]4000h] 5000 h|6000h
iy 3397 | 3071 | 996 | o0 | 988 | 986 | 982 978 977
_______ 7 O O BT I
....... 3 |.3438 | 3042 | 999 | 996 | 985 | 983 | o979 | a77 | 974
______ 4 | 3349 | 3017 | 095 |e87 | 982 | oa1 | ors | @5 | 974
lllllll 5 | 340 | 3025 | 987 | 982 | 979 | o800 | 976 | 977 | 974
.6 13433 13089 | 986 | 984 | o1 | o790 | o75 | 977 | 972
IIIIII 7 3307 | 3083 | 994 | 993 983 | 979 | o9ts | 473 370
________ 8 | 324 | 3028 | 993 | 985 | 983 | o78 | 978 | ov3 | oeg
....... g 3442 | 3039 | 096 | 982 | 985 | 983 | a7a 97.5 913 "
10 | 3409 | 3030 | 995 | 988 | 987 | 983 | 982 | 976 | 976
_____ 11 | 3375 | 3058 | o985 | 981 | 977 | 974 | o1 | @72 | ova
12 | 3399 | 3035 | 990 | 984 | 82 | 978 | 976 | 973 970
13 | 3398 | 3081 | 993 987 | 984 | 982 | 977 a74 | 870
14 | 3410 | 3042 | 988 | o985 | og4 | 982 | 979 | 976 | 976 |
....... 15 | 3305 | 3056 [ 1001 | 998 | 994 [ 985 | 81 | 81 | 980 |
....... 16 | 3366 |'3096 | 987 | 983 | 983 9re . g4 | 975 1. 374
17 | 3349 | 3005 | 990 | 986 | 983 982 | 974 97.3 97.2
18, | 3411 | 3087 | 987 | e85 | 983 | o0 | 77 | 974 | 970
19 | 2405 | 3089 | 092 | o1 | 988 | oas | os0 | 975 | 975
20 | 3343 [ 3m8 | 937 | 992 | 984 985 | 980 975 | 973
............................................................... b I
.............................................. wiidids
...................................................... | B S
Mean | 3387 | 305 | 992 | 987 | 984 98 1 7.7 | 975 973 |
[ Median | 3398 | 305 | 993 98,5 98,3 8.1 97.7 975 973
e o R 2 o e T T
[ Max | 3442 | 310 | 1001 | 998 | 994 | 985 | 982 | 981 | 980 |
""" Min | 3305 | 302 | 985 | 981 | 977 | 974 | 971 | 970 06,2
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SAMSUNG S22
W N
Repart No. : SLED-19-D31-R02
9.3 Test condition 3 105 €
Drive Current 1 000 mh
Measurement Current 1 000 mA
- . Lumen Maintenance (%)
7000 |[8000h 9000k [10000h]11 000 h[12 000 |13 000 h| 14 000 h|15 000 h
= T o74 | 974 | @75 | | 974 973 | 972 97.2 97 1 97.2
________ 2 | 963 | 968 | 970 | o970 | 968 | ovo | 970 | wrn | 971
W T T 74 | 971 | 973 | or3 ['a72 | e72 w71 | g7y | g
e o I < e A T O S g71 | 970 | o7o | 969 | 970
5. |.971 | se9 | 970 | 970 | 967 | 967 | 966 | 965 | 968
.8 | oo | oro | 972 | o70 | oes | ves | 968 | 967 | 968
2.7 ) 967 | o | 958 | 966 | 965 | 965 | 964 | 964
....... 8 | %6 | 96 | 965 | 964 | 964 | 963 | 962 | 9s0 | 61
o 571 | 970 | 972 | 971 | gro | 970 | 970 | 963 | 870
_______ 10 | 975 | 973 | 975 | 974 | e73 |97 | 970 | 969 | 969
| 11 | e7o | %9 [ o71 | o971 | o70 | 970 | 971 | 970 | 971
| 12 | 969 | 970 | 969 | 965 | 968 | 968 | 969 | 967 | 969
e - i g7.2 | 970 | 97.1 9685 | 967 967 | 966 96,6 95T |
R 972 | 969 | 968 | 966 | 963 | 961 | 961 960 | 960
A 977 | 972 972 | 972 | 969 | 967 | 965 | 963 | 963
_________ 16 | 973 | 972 | 971 | o70 | 969 | 968 | 967 | 966 | 965 |
. % | erp | sip 97.1 97.1 97.0 970 970 | 96.8 969
18 | 970 | 970 | 971 | 970 | w69 | oeo 069 | 969 969
g | oz2 | aza | 973 | 974 571 | 870 97.1 97.0 | 871
20 | 99 | 966 | 969 | 266 | %65 | 964 | 964 | 92 | 963
T L i e L .
Mean | 971 7.0 a7.1 97 .01 96.9 968 | 96.8 %7 | 968
Median | 971 | 970 | 971 | 970 | %9 | 969 | 969 | 968 | 969
T L L 0 =
...... Max | S7F | 374 | 915 | 974 | 973 | 972 972 | 911 97.2
Min 86,6 96.6 06,5 964 96.3 96,1 96.1 95.0 96.0
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SAMSUNG

Report Mo. : SLED-19-031-R02

9.3 Test condition 3 105 °C
Drive Current - 1 000 mA
Measurement Current 1 000 md

N Lumen Maintenance (%)
16 000 h) 17 000 h| 18 000 h{ 19 000 h| 20 Q00 h|21 000 hi22 000 k|23 000 h| 24 000 h
1] 9% | 870
| | RN T G P T S i DR i
" 570" 9?.!!;':'"“_I : SR L VS R | ! L et LIl [t ol
4 G50 ey g e T i s SRS EweNTT ) FESC N NSRS R e
e e P Gl il i A R (LSS i
w e AR ST Tty LT e R g e
2 e SEE - il i e e e e
- EEﬁ BEE ................. e
I 00 ) 0 R s o ¥ L
0 EET = 5 ............ B e
;s 11_____ %3 363 S s i ] =,
R ol N T 75T Rl 5o R o (s | G |
1-3 - 9515 7 R Al i O s e
14 | e58 | 958 | P ey g B
P - o e e i b T
i !E. IIIIIII EIEE- 963 ....................... A LD i
—” T s o N s 0 SO I S
8. 93 | s67 | = o
19 959 | 968 -
0 I I y (BRI, puetey prormeer
Mean | 568 SIS0 Y WO W SR F— A— B S
Maedian | 96.7 ) %5 1 .. TR, TSR R v S
LT N NN NN SO I I B
 Max | 971 | 970 |
oo i g S e e
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SAMSUNG =
Report Mo. : SLED-13-031-R02
9.3 Test condition 3 105 €
Drive Current 1 000 mA
Measurement Current 1 000 mid
No. u' ¥ Chromaticity Shift (Au'v)
0h 500h | 1000h|[2000h[3000h]4000h]5000h]6Q00N
1 |02609 05362 [0.0005 | 00013 [0.001 4 | 0001 6 | 0.001 6 | 0.007 6 | 0.001 6
2 |o2642 05289 | 00006 |0.0007 |0.0010 00008 | 00070 | D007 1 | 00077 |
3 |o2e19 [05272 (00009 [0.0013 (00017 [00015 00016 | 00015 |0.0015
IIIIIIIIII 4 |02614 |05272 |0.0010 [0.0013 (00014 |00015 00016 | 00015 |00014
5. 02633 |05285 [a0006 (00009 (00011 100012 | 00012 |0.0075 |0.007 4
_______ 6 |o2e30 |05277 |00006 [D0005 [ooooe [o0009 |oonod |00005 | 00010
o d 102637 |05286 |00009 |0.0008 | 00013 | 00071 |0.0013 | 0.0011 |0.0012
..8 |02623 |05296 | 00009 [0.0012 |0.0014 | 00015 [00016 00015 [0.0014
__________ 9. 102630 |05267 | 00008 [0.0012 [0.0014 | 00015 | 00014 | 00015 |0001 4
1002612 {05287 00004 |0.0010 | 00014 [00013 | 00013 | 06014 |61 5
| 11 |02631 105271 | 00011 [0.0012 00014 [00012 [0.0015 |00013 |00013
12 |oz619 |05280 (00010 |0.0013 | 0.0013 | 00014 00016 | 00015 |0.001 4
13 02620 |05263 | 00009 |0.0012 [00013 | 00014 00014 | 00015 00014
______ 14 |02621 |05273 | 00010 | 00011 (00013 |00015 | 00014 | 00015 |00015
|15 |02622 |05279 [ 00007 | 00011 |00073 [00011 00013 00012 00012
16 |02618 [05258 | 00010 | 00013 |000T6 00015 60017 |0.0015 |0.0014 |
17 02611 [05270 | 00005 | 00007 00010 [00011 |00013 [000171 0,001 1
18 |02613 |05270 | 00007 | 00006 |0.001 0 |0.0013 |0.0012 |0.0013 |00013
19 02635 (05283 [00010 | 0.0010 [0.0013 00011 |00013 [0.0015 |0.001 71
20 02618 |05270 [00011 |00013 00016 |00015 | 00017 | 00016 [000]5
Mean [0.262 3 | 0527 6 [ 00008 | 00011 [0001 3 [00013 | 00014 |0.0014 [0.0013
Median | 0262 0 | 0527 5 [ 00009 [0.0011 |0.0013 | 00014 | 00014 | 00015 |0.001 4
std.dev | 0001 0 | 00010 (00002 |0.0003 |0.0002 | 00002 | 00002 {00002 00002
Max 02642 | 05296 (00011 |0.0013 [00017 | 000716 |00017 |0.0016 00016
Min |02605 [05258 |00004 |00005 (00008 |0O00S | 0.ODOS | 00009 |0.001 0
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SAMSUNG e (@D
Report MNe. : SLED-19-031-R02
9.3 Test condition 3 105 °C
Drive Current 1 000 mA
Measurement Current 1 000 mh
N Chromaticity Shift (Auv')
7000h [ BO00ON|9000h [10000 h[11 000 h]12 000 |13 000 h] 14 000 h] 15 000 h
. 0.0 8 100020 sz....":]..- 0.0020 100020 (00021 | Q0021 | 00021 | 00022
| .2 [D00o17 |00010 [00012 |00017 [00012 [00013 (00073 |0.0013 | 00013
| 3 |D0017 |00016 (00016 | 00015 [00016 |00016 |00076 | 00016 | 00016
4 |00017 {00016 |00016 |00015 | 00016 |00016 |00016 | 00016 | 00017
.5 ]oooi4 |opo17 |00016 [00015 | 00017 [00018 |0.0018 00018 |00019
.5 |0o01o |0oo09 | 00071 | 0.0012 |0.0012 [00013 [00013 | 00013 |00014 |
..... 7 .| 00073 {00013 | 00012 [00012 |00013 (00013 {00073 (00013 [00014
........ 8.../00016 (00016 {00075 | 0.0014 | 00016 | 00016 |00015 | 00015 | 00016
5 |00014 00016 [00016 |00014 (00016 |00016 | 00016 | 00016 |00017
10| 00013 [0.0012 (00074 | 00013 | 00014 [0.0014 | 00014 |00014 |00015 |
11 |00015 |00015 00015 00016 |0.0016 | 00017 | 0.0017 | 0.0017 |0.0018
12 |00015 |00016 (00015 | 00015 (00006 00016 | 00016 |0.001S [00016
13 00015 (00017 (00017 |00017 (00018 |0D019 |00019 00019 [00020
14 00015 (00015 00017 | 00016 |00017 |0.0018 |00017 |00017 |0.0018
15 |0.0013 (00012 [00015 (00013 [0.0014 |0.0015 | 00014 |0.0014 |0.0005
.6 |0g018 |00019 |00019 00018 [0.0019 |0.0020 [00020 00020 |00021
17 |00012 {00014 00013 {00013 [00014 |00015 |00015 00015 00015
.18 _|00012 |00012 | 00014 00013 [00013 | 00014 |00014 [00074 | 00075
| 19 (00013 |00013 | 00016 |0.0015 |0.0016 00016 |00017 |0.0016 00017
.20 | 00016 [00016 {00015 | 00015 [00016 | 00016 [00015 [0.0015 | 00016
Mean | 0.0014 |0.0015 {00015 | 00015 [0.0016 [0.0016 |0.0016 [0.0016 | 00017
“Median | 0,001 5 |0.0015 00015 (00015 [0.0016 |0.0016 | 00016 | 0.0015 | 00016
_stddev | 00002 [0.0003 00002 | 00002 | 00002 [0.0002 | 00002 |0.0002 | 00002 |
" Max |00078 |00020 |00020 |00020 |00020 |000271 (00021 |00021 | 00022
" Min | 00070 |00009 (00011 |00011 00012 |coo13 (00013 |00013 |00013
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SAMSUNG

9.3 Test condition 3 105 °C
Dirive Current 1 000 mA
Measurement Current 1 000 mA
Na. Chromaticity Shift [ Au'v)
16 000 h|17 000 k|18 000 h| 19 000 k|20 000 h|21 000 K| 22 ooo h| 23 ooo h]z4 coo k
........ 1...|08023 | 00023
—3"" 501 = '{:}'ﬂm : TR T TN AT TONES! T
________ 3 06017 [ooom 7 | Hil—
llllllllll WD imma T —_ | — =
..... L3 | 00020 ] 0.002 )
_______ 6 |00015 |00016 |
R TS 0 i o i iy
.......... T "iii:m1 ¥ ﬁml x WYREILI |
S e e e e e
m ':ﬁ'un1 N ETT ) M o i R el ol e s
i ”__ ..IE;?E*..",,_E.... ..-.”-D”T 5 [ _
BRLC- . B R """""""
13 | 00021 | D002 2 = e
IIIIIIII e e e — - PSS || R
15 Joomis ooy 1 T )
......... 1600022 |00023 | ¥ i
47 _Jooms|ooor| ] T
e
..... - :}nna Sy e et o e
20 |o0016 |00017 o) e oo
Mean | 00017 (000 8
edar | 0007 7 (00617 || e i il
_..EE.‘j-‘*E”H.“-':'ﬂU 3 |eooos f oL
Max Joooezfoeo23| |} f ]
S e e ERRRFIL (TNTOTIVUTE) [RSTIVIVRNIL NSRS NSRS MU
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SAMISUNG

Report Mo, : SLED-19-031-R02

9.3 Test condition 3 105 °C
Drive Current 1 000 mA
Measurement Current 1 000 mA
No. CCT (K]
0h 500h | 1000h|2000kR | 3000h|4000h] 5000h]6D0DH
o9 2735 [ 2751 | 2758 | 2761 | 2762 | 2762 | 2762 | 2758
llllllll 3 2652 | ze64 | 2664 | 2669 | 2664 | 2667 | 2669 | 2666
______ 3 l.2708 2727 | 2734 | 2740 | 2735 | 2738 | 2735 | 2733
....... 4 ) .2m8  |2737 [ 2744 | 2745 | 2746 | 2747 | 2744 | 2741
. 5 2674 2685 | 2690 | 2694 | 2694 | 2693 | 2698 | 2695
__________ g0 2 682 2692 | 2600 | 2695 | 2605 | 2693 | 2893 | 2603
- 00 e 2 665 2680 | 2680 | 2689 | 2683 | 2686 | 2682 | 2682 |
B 2691 | 2709 | ama | 277 | iA7 | 2719 | 2vie | EHET
g 2680 | 2696 | 2701 | 2705 | 2706 | 2705 | 2708 | 2702
10 2717 2723 | 2735 | 2742 | 2740 | 2738 | 2739 | 2740
11 2683 2702 | 2704 [ 2709 | 2704 | 2707 | 2703 | 2701
2 e 2705 2724 | 2730 | 2730 | 2730 | 2732 | 2730 | 2727
1 G 2710 2728 [ 2734 | 2735 | 2735 | 2734 | 2735 | 2732
[l =1 2704 2723 | 2723 | 2728 | 2729 | 2727 | 2728 | 2728
W 0 2699 2710 | 2718 | 2721 | 2717 | 2720 | 2716 | 2715
Va0 R ] 2733 | 2730 | 2746 | 2742 | 2744 | o741 | 2735
17, 2726 (2734 | 2738 | 2742 | 2744 | 2747 | 2742 | 2740
8 2328 . 2734|2733 | 2740 | 2744 | 2742 | 2743 | 2740
19 2669 2688 | 2688 | 2693 | 2686 | 2691 | 2603 | 2684
20 2712 2733 | 2738 | 2740 | 2738 | 2742 | 2739 | 2736
Mean 2 698 2714 | 2718 | 2722 | 2721 [ 2722 | 2721 | 2718
Median | 2704 12723 | 2727 | 2729 | 2730 | 2730 | 2729 | 2727
rl'ddw ...................... g 5T ""25" . 24 IIIIIIII ™ i e
..... T E T R T ae D e T
Min 2 652 7664 | 2664 | 2669 | 2664 | 2667 | 2669 | 2666
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SAMSUNG

Repart Mo. : SLED-19-031-R02

9.3 Test condition 3 105 °C

Drive Current 1 000 mA

Measurement Current 1 000 mA

No. CCT K]

FOODh [ B000R | 9000 R 10000 H|11 000 A|12 Q00 k{13 000 h| 14 000 K| 15000 k

e i s |2 F05 | 2763 | 2760 | 2761 | 2761 | 2760 | 2760 | 2760
_______ 2 |.2064 | 2662 | 2661 | 2857 | 2658 | 2658 | 2656 | 2656 | 2655
IIIIIIIII 3 | 2733 | 272 | 2727 | 2723 | 2724 | 2722 | 279 | 2717 | 27117
_______ 4 | 2744 [o7mn | 2737 | 2733 |'2734 |'3732 | 2730 | 2728 | 2728

......................................................

9 | 2700 | 2703 | 2699 | 2694 | 2696 | 2694 | 2692 | 2691 | 2691
10 | 2734 | 2732 | 2732 | 2727 | 2727 | 2725 | 2722 |27 | 2731
11 | 2704 | 2702 | 2693 | 2700 | 2698 | 2698 | 2696 | 2694 | 2694
12 l27es [2727 | 2723 | 2720 | 2720 | 2719 | 2716 | 2715 | 2714
13 | 2734 [ 2736 | 2734 | 2730 | 2732 | 2732 | 2730 | 2730 | 2730
4 |2726 | 2726 | 2728 | 2724 | 2725 | 2725 | 2723 | 2722 | 27az
15 | 2715 [ 2712 | 274 [ 2707 | 2708 | 2707 | 2705 | 2703 | 2703
16 [ 2741 | 2744 | 2740 | 2734 | 2737 | 2736 | 2734 | 2733 | 2734
17 | 2739 | 2743 | 2738 | 2735 | 2736 | 2734 | 2732 | 2731 | 2732
18 12736 | 2735 | 2734 | 2727 | 2728 | 2726 | 2723 | 2722 | 2722
| 19 | 2686 | 2685 | 2687 | 2684 | 2684 | 2683 | 2682 | 2680 | 2680
20 27 275 | 2731 | 2757 | 2727 | 2725 | 2723 | 2721 | 2731
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SAMSUNG

Report No. 1 SLED-19-031-R02

9.3 Test condition 3 105 °C
Diive Current 1 000 mA
Measurement Current 1 000 mA
NG, CCT {K)
16000 h| 17 000 h| 18 GO0 h|19 000 h| 20 000 h|21 000 K| 22 00O K| 23 DOD h| 24 Q00 K
1 2 Toe 2 TG
2 é";risd T e iy e e
3 2 ast 2-_” T SR LB ST TS| [ it
g 5735 [3 i .............. 1! S (TN —— 1i
........... 3 ). 2694 | 2635 il i
.......... 6 2682 [2681 | =~ |
........ 7 ...286s | 2666 L
__________ o BT BB ) M e il )
e 269 | % O N S DO 50
el R e e | e R (e 1L
BT o s ................
s T S = = N
. e 5 e U il o 1 NN
....... e 5 ?24 > ?24 ............ SR (Ee———| -
3 3 704 o R o=l | [ | P
...... T ?35 3 s S
7 e E ey 0 o e ) Bl L L
_______ 8 |27 | 2721 ] R 0
e 5 EEL ] ] A (S| i
[0 [272 | 271 e s T it
|| |/ —— | I— 3 MO L §) (I | f— ——m—
| Mean | 2709 | 2709
Median| 276 | 278 | "
Std'dew EE‘ lﬁ' .......................................................
Wi T e R G e
ot b o ROTTIUAN SHTRAI b vyl i
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SAMSUNG

9.4 Chart
<Lumen Maintenance>
120 r | e e
L]
£ w0 14 i |
:‘E‘ m T - e | =T *5'-5!!:
g 40 | L ' e 105
I 1
0 | | 1 |
|
[ | | | |
i INRNARE HERNENN
L] 20K 4H HO00 A000 10000 12000 1000 600D 18000
Test Duration |h)
~<Chromaticity Shift>
0.02 - N — N = ——
‘ |
|
(|1 | .
.05 et B 0 S BN 4% ER 98 I : {
2 | 11T
3
£ i
g o.0d e ! e
1 I I
g | ~=gcor
£ ' == 105%C
5 I
§.005 1
]
o t t |
1] 2000 4000 S0 2000 10000 1x000 E4000 1GE000 18000 |
Test Duration (k) |
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SAMSUNG §

Report Mo @ SLED-13-031-R02

:EET}
BB ——————— s . |
TR0 4 e L L L L PR i
|
z 1] ]
g |
.E TR . bl L4
' |
g . |
| | | |
5 oz " ) : ;r"" I ——cco
2 .
3 ﬁm—m 8= g5
%zﬁm RSN WSS et L L L ELL L —=105C
2630 4 S B P 10 ] 2SN UL Y T
7580 4Ll | ! | 1
a 2000 000 6000 2000 10000 12000 14000 16000 18000
Test Duration (k)

10. Observation of failures
Mo optical, Electrical or mechanical failure of any LED Package was seen during the lifetime testing.
11. LED light source monitoring interval
] S00 1000 2000 3000 4000 SO00 6000 7000 8000
9 000 10000 11000 112000 13000 14000 15000 16000 17 000
11. Photometric measurement uncertainty
5%

13. TM-21-11 Report : Projecting Long Term Lumen Maintenance of LED Light Source
Table 1 Hepari al sach LM-20 Test Canditian

Description of LED Light Source Tested
|manufacturer, modal,
catziog number)

Test Condition 1 - 65'C Case Temp Test Condition 2 - 85°C Case Temp Tast Condition 3 - 105°C Case Temp
Sampie size S Sample size T Samgle size [ oo
Mumiber of falures _ a Wombaer af failures : o Misrber of faiures a
DUT drive current used @ | G dreve current used in OUT defve current usedin |
thae st (M) 1N [t best vy ! TN the test (mA) i N
Test duraton {hours) : 17,000 |Test durahon (hours) I 17000| [Tesl duratan {howrs) i 17,004
TS CLEtian used il ! TesL Burgtion wsed T i Test duraion used for !
profection {how o bour) | DN pecpection (hour to nour) | BO00- 1000 | | siecton fhour sa haur) : 0= 10N
Tested case temperature | 55 Tesied case |empersue | 85 Tested case wmparslue | 105
"C) | ] | 1) !

o | VBSTE-LT o | 1484E-O7 a : E010EAT
B D Dsae B apa & L DTS
Repared LBO[17K) ihours| | > 102000 Reporied LA | Tk} (fours) = 102000 Reapoad LB k) {hours) : *1[AHD
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SAMSUNG

14. Dimension of samples
4
- = = ‘-—_...:ﬁ 13
| | B ! ]
7 |y | T 5
¥ | -
o \3# / E:
II:-l" ___,.r” i 53
— | ‘,.-'"-. |
=l e f;’f ,.'_ 3 = =8
ﬂ%tf l ,.f'ﬂ | U
Hb:::\:h- -E= {jiu/{ / -
Cathods Mk | Limomwe |
[Top View] [Side View] [Bottom View]
15. Cover models
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