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1. Client
O Name : Seoul Semiconductor Co. Ltd
O Address : 97-11, Sandanro 163 beon-gil, Danwon-gu, Ansan-city, Kyunggi-do, Korea, 425-851
O Date of Receipt : Oct. 19, 2013

2. Use of Report : Submission to customer

3. Test Sample : 5630 (P/N : STWxQ14C)

4, Date of Test : Nov. 08, 2013 ~ Dec. 10, 2014

5. Test method : IES LM-80-08 Approved Method for Measuring Lumen Maintenance
of LED Light Sources (Case temperature: 55 T, 85 T, 105 T)

6. Test Environment : Temperature: ( 25 + 2 ) T , Relative Humidity: ( 41 + 10 ) % R.H.

7. Test Results

Case Temperature Case Temperature
Items of LM-80-08 of customer

55 T 85 C 105 C
Number of LED light sources tested 20 20 20
Total Test Time (h) 9 000 9 000 9 000
Average Luminous Flux (Im) 48.380 48.535 48.443
Average Voltage (V) 3.34 3.33 3.33
Average Color Temperature (K)’ 2 675 2 675 2 677
DC Constant Current (mA) 150 150 150
Actual Case Temperature[Ts] (C)" 54.6 84.7 104.7
Actual Ambient Temperature[Ta] (C)" 52.8 82.6 102.6
Air flow velocity (m/s) 0.8 0.8 0.9
Average Lumen maintenance at 9 000 h (%) 97.10 95.11 87.47
Average Chromaticity shift at 9 000 h 0.002 0.002 0.006

# The results shown in this test report refer only to the sample(s) tested unless otherwise
stated. This Test Report cannot be reproduced, except in full.

(Note : Mark ~ is initial value, Mark " is minimum value)

Tested by Approved by
Affirmation |Tester ) Technical Manager .
Name : In Hoi, Sim ){Si ture) |Name : Jung Hee, Lee (Signatiire)

The above test certificate is the accredited test results by Korea
Laboratory Accreditation Scheme, which signed the ILAC-MRA.

2014. 12. 30.

SEOUL SEMICONDUCTOR Co. Ltd
Accredited by KOLAS, Republic of KOREA
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1. Information of samples
Part Number : 5630 (P/N : STWxQ14C)

Package Dimension
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Part Name : Seoul semiconductor chip type warm white LED(2 700 K)
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2. Equipments used for testing
. Model Calibration Calibration
Equipment Name Manufacturer
Name Laboratory Laboratory
. Instrument
Spectroradiometer CAS 140CT KRISS 2014.02.03
System
DC Source meter 2602A Keithley HCT 2013.12.18
Temperature OVEN 1TH1000 GTPS HCT 2013.12.17
Temperature OVEN 1TH1000 GTPS HCT 2013.12.17
Temperature OVEN 1TH1000 GTPS HCT 2013.12.16
Data Logger 34972A Agilent HCT 2014.08.26
Data Logger 34972A Agilent HCT 2014.08.26
DC Source meter OPS-3001 ODA Tech HCT 2013.12.17
DC Source meter OPS-3001 ODA Tech HCT 2013.12.17
DC Source meter OPS-3001 ODA Tech HCT 2013.12.17
Anemometer T9535 TSI HCT 2014.01.08

3. Uncertainty of Measurement

Uncertainty of Chromaticity : v'= 0.004- o'= 0‘)03 (Tue confidence level is about 95 %, k = 2)
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4, Test Results : 55 C

4.1 Lumen maintenance results

No VE(V) |Flux(lm)| CCT(K) Lumen maintenance (%)
0h 1000 h|{2000h|3000h|4000h|{5000 h|{6000h|7000h|8000h|9000h
1 3.37 | 48.046 2 682 100.09 | 99.41 98.94 99.64 98.94 | 100.09 | 97.99 97.06 96.73
2 3.36 | 48.555 2 691 99.62 99.15 99.14 99.51 98.72 | 100.28 | 97.98 97.12 97.17
3 3.30 49.179 2 684 99.62 99.02 98.71 99.22 98.82 100.21 97.82 96.83 96.68
4 3.37 48.197 2 677 100.44 | 99.93 99.95 100.13 99.49 100.84 98.40 97.54 97.63
5 3.34 | 48.239 2 685 100.24 | 99.73 99.65 99.98 99.31 | 100.86 | 98.45 97.30 97.23
6 3.35 48.047 2 644 100.14 99.15 99.31 99.74 99.16 100.41 98.15 96.85 96.99
7 3.34 | 47.906 2 681 100.30 | 99.36 99.34 99.75 98.84 | 100.09 | 97.83 96.59 96.72
8 3.32 | 48.608 2 670 99.97 99.31 99.35 99.54 99.20 | 100.32 | 98.13 97.18 97.17
9 3.34 | 48.404 2 664 99.75 99.24 99.34 99.73 99.29 | 100.63 | 98.09 97.26 97.50
10 3.35 | 47.561 2 687 100.30 | 99.66 99.35 99.46 98.81 99,57 97.27 96.51 97.34
11 3.32 | 48.523 2 650 99.31 98.48 98.49 98.57 97.53 98.52 95.89 94.48 95.70
12 3.35 | 48.363 2 679 100.26 | 99.47 99.58 99.72 99.24 | 100.36 | 98.19 95.86 96.61
13 3.34 | 48.095 2 678 99.52 98.84 98.81 99.06 98.28 99.68 97.27 95.85 95.89
14 3.34 | 48.669 2 710 100.09 | 99.46 99.32 99.70 99.25 | 100.43 | 98.11 97.27 97.46
15 3.32 48.085 2 666 100.18 99.35 99.07 99.42 99.15 99.99 97.95 97.09 97.77
16 3.34 48.251 2 641 100.23 99.60 99.38 99.94 99.42 100.68 98.51 97.06 98.28
17 3.35 48.881 2 696 100.06 99.37 99.08 99.45 98.65 100.08 98.18 96.76 96.94
18 3.36 48.036 2 686 100.40 | 99.68 99.67 99.84 99.68 100.83 98.56 97.61 97.49
19 3.35 | 49.276 2 658 100.55 | 99.56 99.51 99.96 99.43 | 100.64 | 98.57 97.38 98.12
20 3.34 | 48.677 2 673 99.67 99.22 99.18 99.49 99.09 | 100.17 | 97.95 96.21 96.58
Max. | 3.37 49.276 2 710 100.55 99.93 99.95 100.13 99.68 100.86 98.57 97.61 98.28
Ave. | 3.34 48.380 2 675 100.04 99.35 99.26 99.59 99.02 100.23 97.96 96.79 97.10
Min. | 3.30 47.561 2 641 99.31 98.48 98.49 98.57 97.53 98.52 95.89 94.48 95.70
Med. | 3.34 | 48.307 2 679 100.11 | 99.36 99.33 99.67 99.16 | 100.30 | 98.10 97.06 97.17
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4.2 Chromaticity shift results

No v | v Chromaticity shift [Au'?']
0h 1000h | 2000h | 3000h [ 4000h [5000h | 6000h | 7000h | 8000 h | 9000 h

1 0.264 0.523 0.001 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
2 0.264 0.524 0.001 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
3 0.264 0.521 0.001 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
4 0.265 0.523 0.001 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
5 0.264 0.522 0.001 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
6 0.266 0.521 0.001 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
7 0.264 0.524 0.001 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
8 0.265 0.521 0.001 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
9 0.265 0.521 0.001 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
10 0.264 0.522 0.001 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
11 0.265 0.525 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
12 0.265 0.522 0.001 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
13 0.264 0.526 0.001 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
14 0.263 0.522 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
15 0.265 0.521 0.001 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
16 0.266 0.521 0.001 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
17 0.264 0.522 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
18 0.264 0.523 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
19 0.265 0.524 0.001 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
20 0.265 0.523 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
Max. | 0.266 0.526 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
Ave. 0.265 0.523 0.001 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
Min. 0.263 0.521 0.001 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
| Med. 0.264 0.522 0.001 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
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5. Test Results : 85 C

5.1 Lumen maintenance results

| - VE(V) | Flux(lm) I CCT(K) Lumen maintenance (%)
0h 1000 h|{2000h|{3000h|4000h|5000h|6000h|7000h|8000h|9000h
21 335 | 48.483 2 662 98.15 | 97.88 9755 | 97.40 | 97.09 | 98.17 | 96.16 | 95.28 | 95.60
| 22 3.34 48.163 2 699 97.44 97.26 97.16 97.17 96.50 97.43 95.07 93.71 93.81
23 3.33 48.315 2 705 99.33 98.99 98.70 98.43 97.98 98.48 96.12 94.37 94.34
24 3.32 48.838 2 664 97.75 98.35 98.10 98.25 97.58 98.52 96.15 95.02 95.16
25 3.37 47.956 2 647 99.12 98.99 98.52 98.42 98.13 99.13 96.95 95.79 95.85
26 333 | 48517 2 642 98.01 97.78 97.52 97.53 | 97.01 97.85 9553 | 9448 | 94.91
27 332 | 48325 2 679 99.39 | 9915 | 98.96 | 98.84 | 98.50 | 99.55 97.08 | 95.63 | 96.04
28 3.31 48.673 2 652 98.11 97.88 97.98 97.81 97.16 98.14 95.76 94.41 94.81
29 3.35 49.087 2 677 98.52 98.28 97.87 97.58 97.02 97.94 96.01 94,94 95.93
30 3.35 | 49.090 2 687 99.29 99.10 | 98.79 | 98.94 98.31 99.27 | 97.25 | 96.27 | 96.87
31 3.31 48.866 2 667 99.17 98.77 97.88 98.26 97.80 98.17 96.12 94.38 94.67
32 3.34 48.421 2 691 97.78 97.61 97.39 97.29 96.43 96.86 94.86 93.12 93.72
33 3.33 48.925 2 687 98.89 98.41 98.26 97.76 97.15 97.84 95.90 94.24 93.95
34 3.32 48.815 2 643 98.43 98.31 98.07 97.95 97.00 98.02 95.98 95.05 95.02
35 3.31 48.687 2 676 98.98 98.69 98.31 98.08 97.69 98.33 96.54 95.69 95.85
36 3.34 48.231 2 676 99.38 98.91 98.74 98.69 98.09 99.19 97.23 95.99 96.17
37 3.34 48.394 2 686 97.66 97.75 97.28 97.18 96.34 97.07 94.31 92.75 93.42
38 3.30 | 48.374 2 674 98.72 | 9858 | 98.61 98.53 | 98.01 98.71 96.90 | 95.97 | 96.21
39 3.37 | 48.343 2 69 99.07 | 98.91 98.63 98.92 | 98.22 | 98.89 | 96.64 | 9529 95.69
40 3.33 48.196 2 699 98.28 97.89 97.80 97.73 97.03 97.71 95.43 94.03 94.18
Max. | 3.37 49.090 2 705 99.39 99.15 98.96 98.94 98.50 99.55 97.25 96.27 96.87
Ave. | 3.33 48.535 2 675 98.57 98.37 98.10 98.04 97.45 98.26 96.10 94.82 95.11
Min. | 3.30 47.956 2 642 97.44 97.26 97.16 97.17 96.34 96.86 94.31 92.75 93.42
| Med. | 3.33 48.452 2 677 98.62 98.38 98.08 98.01 97.37 98.17 96.12 94.98 95.09
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5.2 Chromaticity shift results

X W | v Chromaticity shift [ A7
° 0 h 1000h |2000h | 3000h | 4000h [ 5000h [ 6000h [ 7000 h [ 8000 h [ 9000 h

21 0.265 0.523 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

22 0.264 0.521 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.003 0.002

23 0.264 0.521 0.001 0.002 0.002 0.002 0.002 0.002 0.002 0.003 0.002

24 0.265 0.524 0.001 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

25 0.266 0.521 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

26 0.266 0.522 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.003 0.002
27 0.264 0.522 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

28 0.266 0.523 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.003 0.002

29 0.264 0.524 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.003 0.002

30 0.264 0.525 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

31 0.265 0.525 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.003 0.003

32 0.264 0.521 0.002 0.002 0.002 0.002 0.002 0.002 0.003 0.003 0.003

33 0.264 0.522 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.003 0.002

34 0.266 0.523 0.001 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
35 0.265 0.523 0.001 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

36 0.264 0.525 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

37 0.264 0.520 0.002 0.002 0.002 0.002 0.003 0.003 0.003 0.003 0.003

38 0.265 0.519 0.001 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

39 0.263 0.523 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.003 0.002

40 0.264 0.521 0.001 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Max. 0.266 0.525 0.002 0.002 0.002 0.002 0.003 0.003 0.003 0.003 0.003

Ave. 0.265 0.522 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Min. 0.263 0.519 0.001 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Med. 0.264 0.522 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
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6. Test Results : 105 T

6.1 Lumen maintenance results

| o VE(V)| Flux(im) | cCT(K) Lumen maintenance (%)

0 h 1000 h|2000h |3000h |4000 h|5000h|6000h|7000h]|8000h]|9000h

41 | 333 | 48180 | 2657 | 9834 | 9711 | 94.05 | 9376 | 9346 | 93.37 | 9138 | 89.06 | 88.30
42 | 331 | 48847 | 2706 | 99.82 | 97.65 | 93.77 | 9226 | 9146 | 9125 | 89.63 | 87.97 | 85.88
43 | 331 | 48842 | 2673 | 9970 | 9828 | 9529 | 9479 | 9499 | 9504 | 9322 | 9110 | 8911
44 | 332 | 48953 | 2646 | 9931 | 9797 | 96.04 | 9615 | 9646 | 9641 | 9447 | 9249 | 9057
45 | 336 | 48974 | 2690 | 99.05 | 9829 | 9596 | 96.05 | 96.05 | 96.06 | 93.74 | 9158 | 89.40
46 | 334 | 47533 | 2690 | 98.95 | 9610 | 9159 | 9070 | 90.94 | 91.35 | 89.96 | 8832 | 86.92
47 | 334 | 48633 | 2688 | 9935 | 98.01 | 9514 | 9498 | 9476 | 9443 | 92.80 | 90.81 | 88.94
48 | 331 | 48855 | 2694 | 99.09 | 97.99 | 9569 | 9573 | 9599 | 9559 | 9430 | 9274 | 90.63
49 | 331 | 48856 | 2675 | 9879 | 9750 | 9523 | 94.69 | 95.09 | 9533 | 9347 | 9171 | 90.26
50 | 335 | 47.902 | 2 689 | 9952 | 9810 | 9532 | 9491 | 9435 | 9437 | 9255 | 9046 | 87.96
51 | 334 | 48130 | 2642 | 9620 | 9356 | 90.06 | 89.21 | 88.78 | 89.05 | 87.27 | 8512 | 83.19
52 | 334 | 49172 | 2659 | 9666 | 9458 | 91.04 | 89.80 | 89.94 | 89.10 | 87.00 | 8513 | 84.35
53 | 334 | 48164 | 2659 | 9757 | 9599 | 9238 | 9167 | 9124 | 9111 | 8877 | 8715 | 85.03
54 | 334 | 48468 | 2707 | 97.01 | 9429 | 9134 | 8955 | 89.67 | 8911 | 8730 | 85.49 | 84.89
55 | 334 | 47.885 | 2681 | 9588 | 9350 | 9054 | 89.93 | 90.07 | 89.76 | 8815 | 8616 | 84.28
56 | 3.30 | 47.954 | 2689 | 9868 | 9650 | 9356 | 9299 | 93.03 | 9262 | 9080 | 8917 | 87.36
57 | 335 | 47.923 | 2 655 | 9764 | 9552 | 9315 | 9151 | 91.09 | 9117 | 8922 | 8635 | 86.06
58 | 3.30 | 48635 | 2682 | 9768 | 9574 | 9316 | 9251 | 92.09 | 9174 | 8981 | 88.20 | 8644
59 | 332 | 49031 | 2674 | 9898 | 9846 | 9690 | 9470 | 9472 | 9389 | 9222 | 9081 | 89.16
60 | 3.36 | 47.908 | 2 684 | 99.04 | 98.02 | 9596 | 9579 | 96.03 | 9624 | 9469 | 92.98 | 90.67
Max. | 3.36 | 49172 | 2 707 | 99.82 | 98.46 | 9690 | 9615 | 96.46 | 9641 | 94.69 | 92.98 | 90.67
Ave. | 333 | 48443 | 2677 | 9836 | 9666 | 9381 | 93.08 | 93.01 | 9285 | 91.04 | 8914 | 8747
Min. | 3.30 | 47533 | 2642 | 9588 | 9350 | 90.06 | 89.21 | 88.78 | 89.05 | 87.00 | 8512 | 8319
Med. | 3.34 | 48550 | 2 681 | 9887 | 97.30 | 9391 | 9338 | 9325 | 9299 | 91.09 | 89.12 | 87.66
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6.2 Chromaticity shift results

Chromaticity shift [Au'v]

No ' T i

0h 1000h | 2000h | 3000h [ 4000h [ 5000h | 6000 h | 7000 h | 8000 h | 9000 h

41 0.265 0.525 0.002 0.003 0.003 0.003 0.003 0.004 0.004 0.004 0.006
42 0.263 0.524 0.002 0.003 0.004 0.004 0.004 0.004 0.004 0.005 0.007
I 43 0.264 0.526 0.002 0.002 0.003 0.003 0.003 0.003 0.003 0.004 0.005
44 0.266 0.524 0.002 0.002 0.003 0.003 0.003 0.003 0.003 0.003 0.005
45 0.263 0.525 0.002 0.002 0.002 0.002 0.003 0.003 0.003 0.003 0.005
46 0.264 0.524 0.002 0.003 0.005 0.005 0.005 0.005 0.005 0.006 0.007
47 0.264 0.521 0.001 0.002 0.002 0.003 0.003 0.003 0.003 0.003 0.006
48 0.264 0.520 0.002 0.002 0.002 0.003 0.003 0.003 0.003 0.004 0.004
49 0.265 0.523 0.002 0.002 0.003 0.003 0.003 0.003 0.003 0.003 0.005
50 0.264 0.521 0.002 0.002 0.003 0.003 0.003 0.003 0.003 0.004 0.005
51 0.266 0.523 0.002 0.003 0.004 0.004 0.004 0.005 0.005 0.006 0.007
52 0.265 0.524 0.002 0.003 0.004 0.004 0.004 0.004 0.005 0.005 0.007
53 0.266 0.521 0.002 0.003 0.003 0.004 0.004 0.004 0.004 0.005 0.007
54 0.263 0.522 0.002 0.003 0.004 0.004 0.005 0.005 0.005 0.005 0.007
55 0.264 0.522 0.003 0.004 0.005 0.005 0.005 0.005 0.006 0.006 0.007
56 0.264 0.522 0.002 0.003 0.003 0.004 0.004 0.004 0.005 0.005 0.005
57 0.265 0.525 0.002 0.002 0.003 0.004 0.004 0.004 0.005 0.005 0.006
58 0.264 0.522 0.002 0.003 0.003 0.004 0.004 0.004 0.005 0.005 0.006
59 0.264 0.524 0.002 0.002 0.002 0.003 0.003 0.003 0.004 0.004 0.005
60 0.264 0.521 0.001 0.002 0.002 0.003 0.003 0.003 0.004 0.004 0.005
Max. | 0.266 0.526 0.003 0.004 0.005 0.005 0.005 0.005 0.006 0.006 0.007
Ave. | 0.264 0.523 0.002 0.003 0.003 0.003 0.004 0.004 0.004 0.005 0.006
Min. | 0.263 0.520 0.001 0.002 0.002 0.002 0.003 0.003 0.003 0.003 0.004
Med. | 0.264 0.523 0.002 0.002 0.003 0.003 0.004 0.004 0.004 0.005 0.006
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7. Charts for average lumen maintenance and chromaticity shift

7.1 Average lumen maintenance chart
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7.2 Average chromaticity shift
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8. Photograph

[raneny

< Ts measurement point >

-. Thermocouple bead is placed after removing PSR of PCB. It is not in contact with anode/cathode.

- The End -




