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1. Summary

1.1 Test Results

ltems Condition 1 Condition 2 Condition 3
Required Temperature 55°C 85 °C 105 °C
Mumber of LED light sources tested (ea) 25 25 25
Test Duration (h) & 000 & 000 6 000
Drive Current {mA} 180 150 150
Actual Case Temperature (°C) 54.3 842 105.1
Actual Ambient Temperature (*C) 521 B25 101.5
Air flow velocity (m/s) 0.89 0.85 0.83
Average Initial Luminous Flux (lm) 55.408 55.998 55.800
Average Initial CCT (K) 2877 2673 2679
Average Initial Volatge (V) 3.07 .07 oy
Average Lumen maintenance (%) 89,4 98.1 97.2
Average Chromaticity Shift 0.000 7 0.0010 0.001 3

# 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

SEOQUL Semiconductor
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2. General Information : IES LM-80-08 Test Report Requirement

2.1 Number of LED Light Sources tested

25 Packages lested al aclual case temperature 54.3 °C
25 Packages tested at actual case lemperature 84.2 C
25 Packages tested at actual case temperature 105.1 T

2.2 Description of LED light Sources

LED Package Part Number : STW8Q14D
+  LED Forward Current [IF] : 150 mA
- LED Package Dimension 56 mm X 3.0 mm

2.3 Description of Auxiliary equipment

Temperature controlling chamber for LED package/array/module consists of the water cooling heat-sink plates
to control the case lemperature of each device and of the power supply required by LM-80 test conditions,

Photometric measurement tester for LED packagefarray/module consists of the integrating sphere with
temperature controlling system({TEC) and of programmable current source meter.

2.4 Operating Cycle
«  Drive Current 150 mA

Typical Voltage : 3.07 V
All tested LED packages are driven with a constant direct current.

2.5 Ambient conditions including airflow, temperature and relative humidity

Controlled ambient conditions

Ambient temperature -5°C
Air flow velocity <1 mis
Relative humidity <65 RH

SEOUL Semiconductor [-140410-05-K-01
3Mm Feb. 02, 2015
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2.6 Case Temperature (Test Point temperature)

LED temperature measurement point is shown in the picture below.

Case Temperature Measurement Point Package Dimension

Top View Bottom View

2.7 Drive Current of the LED light source during lifetime test
See the Test Data MNo. 1, 2and 3

2.8 Lumen maintenance data for each individual LED light source
See the Test Data No. 1, 2and 3

2.9 Observation of LED light source failures
Mo failures

2,10 LED Light source monitoring interval

All tested package measurement at each case temperature conditions have 1 000 h interval.
0, 1 000, 2 000, 2 000, 4 000, 5 000, 6 000, 7 000, 8 000, & 000 and 10 000 h

2.11 Photometric measurement uncertainty

Seoul Semiconductor maintain a tolerance of + 3.0 % on flux measurements for LM-B0 testing

2.12 Chromaticity shift over the measurement time

Seethe TestDataNo. 1, 2and 3

SEOQUL Semiconductor [-140410-05-K-01
163, Sandan-ro. Danwon-au.Ansan-city. Gyeonagl-do 4M Feb. 02, 2015
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3. Test Data

3.1 Condition1:[Ts =55 T]

[ LUMEN MAINTENANCE ]

- Vi(V) | Flux({im) | CCT(K) Lumen Maintenance (%)
' Oh 1000 h 2 000 h 3000 h 4000 h 5000 h 6000 h
1 3.08 55.184 2675 100.4 99.9 99.7 98.6 100.2 98.6
2 3.07 56.038 2 700 100.5 100.0 99.8 98.5 100.7 99.3
3 3.07 55823 2 690 100.3 99 8 99.6 98.7 100.3 98.7
4 3.06 55.985 2 699 100.4 99.6 99.6 98.6 100.1 98.8
5 3.06 56.149 2 683 100.6 100.1 99.8 98 4 100.4 99.0
6 3.05 55.174 2678 100.3 100.1 99.5 98.8 99.7 97.9
7 3.07 55.954 2678 100.3 100.0 99.7 98.4 100.3 99.0
8 3.06 55,502 2 681 100.5 100.0 99.8 986 100.5 99.1
g 3.07 56.126 2 675 100.9 100.4 100.1 98.8 100.8 99 4
10 3.06 55112 2675 100.5 1002 99,9 98.5 1006 99 0
11 3.07 56.158 2 698 100.3 100.1 99.8 98.8 100.8 99.3
12 3.07 55,9568 2 663 100.4 100.2 99.9 98.7 100.5 99.5
13 3.08 55571 2 701 100.1 100.0 99.7 98.5 99.7 98.5
14 3.06 54.361 2677 101.6 99.9 99.5 98.9 100.0 98.7
15 3.06 54 581 2 654 101.3 100.4 100.4 99.7 100.4 99.5
16 3.07 95.339 2673 101.5 100.7 100.8 100.1 101.1 100.1
17 3.07 54 946 2678 101.4 100.3 100.2 99.7 100.5 99.9
18 3.06 54,993 2 668 101.4 100.7 100.6 99.8 100.8 100.0
19 3.07 55,569 2 660 101.3 100.6 100.5 99.8 100.8 99.8
20 3.07 54.909 2 651 101.3 100.6 100.6 100.0 100.8 99.8
21 3.07 55.010 2 651 101.5 100.8 100.8 100.1 101.0 100.2
22 3.06 54,363 2 656 101.5 100.8 100.8 100.2 101.0 100.3
23 3.08 55657 2 701 1016 100.8 101.0 100.3 101.3 1006
24 3.08 55635 2675 101.2 100.6 100.9 100.1 101.1 99.7
25 3.08 54.779 2 687 101.3 100.7 100.7 99 8 100.8 100.2
Max. 3.08 56.158 2 701 101.6 100.9 101.0 100.3 101.3 100.6
Ave. 3.07 55.395 2677 100.9 100.3 100.1 99,2 100.6 99.4
Min. 3.05 54.361 2 651 100.1 99.6 99.5 98.4 99.7 97.9
Med. | 307 55.502 2 676 100.9 100.2 99.9 98.8 100.6 99.4
Std 0.01 0.561 15 0.5 0.3 0.5 0.7 04 0.7
Lumen Maintenance (%)
105.0
100.0 9= S — "‘-—-:___—__‘_‘_—______--—-"-"-*_-‘—--——-__*
895.0
90.0
85.0 - 1 1 | 1 B
1000 h 2000h 3UClh 4000h 5000 h 6000 h
SEQUL Semiconducior I-140410-05-K-01
163 Sandan-ro_Danwon-gu Ansan-city, Gyeonggi-da, 5M Feb. 02, 2015
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[ CHROMATICITY SHIFT ]
N u' | v Chromaticity Shift

' 0h 1000 h 2 000 h 3000 h 4000 h 5000 h 6000 h
1 0.265 2 0.522 7 0.000 4 0.000 7 0.0010 0.001 0 0.001 2 0.000 8
2 0.264 1 0.522 4 0.000 3 0.000 5 0.000 7 0.001 0 0.001 0 0.000 8
3 0.264 3 06237 0.000 2 0.000 4 0.000 9 0.0010 0.0011 0.000 8
4 0.264 1 0.522 8 0.000 3 0.000 6 0.000 8 0.000 9 0.001 2 0.000 7
5 0.264 B 0.523 3 0.000 2 0.000 4 0.000 & 0.000 8 0.000 9 0.000 5
6 0.265 1 0.523 2 0.000 2 0.000 4 0.000 8 0.0009 0.001 1 0.0006
7 0.265 1 0.5230 0.000 2 0.000 4 0.000 8 0.000 7 0.000 8 0.000 5
8 0.2650 0.522 7 0.000 4 0.000 5 0.000 7 0.0010 0.001 3 0.000 8

) 0.265 2 0.523 3 0.000 2 0.000 5 0.000 6 0.000 7 0.0009 0.000 6
10 0.265 3 0.522 4 0.000 3 0.000 4 0.000 5 0.000 7 0.000 9 0.000 5
11 0.264 2 0.522 4 0.000 1 0.000 2 0.000 5 0.000 8 0.0009 0.000 4
12 0.265 4 0.5264 0.000 4 0.000 3 0.0007 0.0010 0.0008 0.000 6
13 0.264 1 0.5221 0.000 4 0.0005 0.0006 0.000 7 0.0007 0.000 5
14 0.264 8 0.524 6 0.0009 0.0010 0.0015 0.001 4 0.0017 0.001 2
15 0.266 1 0.5237 0.000 4 0.000 4 0.0010 0.001 2 0.001 4 0.001 2
16 0.265 1 0.523 8 0.000 4 0.000 4 0.000 9 0.000 9 0.001 1 0.0006
17 0.2652 0.522 0 0.000 7 0.000 8 0.0010 0.001 0 0.001 4 0.0009
18 0.265 4 0.5237 0.000 4 0.0006 0.0010 0.001 1 0.001 2 0.000 9
19 0.265 2 0.524 7 0.000 5 0.0008 0.0005 0.0010 0.001 1 0.0007
20 0.266 1 0.524 5 0.000 3 0.000 6 0.000 8 0.001 4 0.001 3 0.0011
21 0.266 4 0.522 7 0.000 3 0.000 3 0.0006 0.000 9 0.000 8 0.000 7
22 0.2658 0.524 1 0.000 3 0.000 3 0.000 8 0.000 8 0.0010 00006
23 02840 0.522 7 0.000 5 0.000 6 0.000 8 0.0010 0.001 1 0.0007
24 02651 0.623 6 0.000 4 0.000 5 0.0007 0.000 8 0.000 8 0.0007
25 0.2646 0.522 8 0.000 2 0.000 3 0.000 8 0.0010 0.001 1 0.000 8
Max. 0.266 4 0.525 4 0.000 9 0.0010 0.001 5 0.001 4 0.001 7 0.001 2

Ave. 0.2650 05233 0.000 4 0.000 5 0.000 8 0.0010 0.001 1 0.0007
Min. 0.264 0 05220 0.000 1 0.000 2 0.000 5 0.0007 0.0007F 0.000 4
Med, 0.2651 0.5232 0.0003 0.0005 0.0008 0.0010 0.001 1 0.0007
Std. 0.0007 0.0009 0.000 2 0.000 2 0.000 2 0.000 2 0.000 2 0.000 2
Chromaticity Shift
0.0080 - e —
0.0060
0.0040
0.0020 : :
0.0000 @ i — - % -
1000 h 2000 h 2000 h _ 40600 h 5000h 6000 h
SEQUL Semiconducior [-140410-05-K-01
163 Sandan-ro, Danwon-gu, Ansan-city Gyeonogi-oo, &6/M1 Feb. 02, 2015
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3.2 Condition 2: [Ts =85 T]

[ LUMEN MAINTENANCE ]

N Vi(V) | Flux(im) | CCT(K) Lumen Maintenance (%)
Oh 1000 h 2000 h 3000h 4 000 h 5000h 6000 h
1 3.06 55,748 2 656 99.9 99.9 99.4 97.7 99,1 97.5
2 3.07 56.036 2 658 99.8 100.0 99.5 97.9 99.2 97.8
3 3.07 56.147 2683 99.6 99.8 99.5 97.7 98.9 97.5
4 3.06 56.439 2677 89.5 99.9 99.5 976 88.7 97.2
B 3.08 86.123 2679 99,7 100.3 99.3 7.8 g9g9.2 97.8
6 3.05 55,732 2 661 99.5 99.6 99.2 97.3 98.5 97 1
7 3.06 56.324 2 640 99.8 100.0 99.5 98.0 99.3 97.9
8 3.07 56.025 2 661 99.7 99.9 99.4 97.7 99.1 97.7
g 3.07 56.476 2 689 986 89.8 99.4 97.7 88.2 98.0
10 3.08 55825 2675 99 4 99.7 993 977 98.8 97.5
11 3.08 55.308 2670 99.4 996 89.0 97.5 98.7 876
12 3.07 55.426 2703 101.1 89.5 99.1 97.7 98.8 98.6
13 3.08 56.031 2 641 101.2 99.6 100.2 98.9 99.5 98.9
14 3.07 56.068 2662 101.1 8998 100.2 088 99.5 8988
15 3.08 55.867 2 660 101.2 99.6 100.1 98.7 99.1 98.3
16 3.08 55.969 2 658 99.7 99.9 100.0 98 1 98.2 98.2
17 3.07 55.474 2 658 101.0 99.4 99.6 984 988 97.7
18 3.07 56.208 2 702 101.3 99,7 100.1 98.7 99.3 98.6
19 3.07 56.100 2677 101.1 99.5 100.1 98 6 99.1 98.5
20 3.08 55.857 2678 101.3 999 100.4 59,2 98.7 88.9
21 3.08 56.168 2 666 101.1 99.7 100.2 987 99.1 98.1
22 3.08 56.521 2 696 101.2 897 899 98 5 989 978
23 3.08 55 844 2 689 101.2 999 100.1 9g8.8 99.9 99.1
24 3.08 55.513 2672 101.1 99.7 100.0 98.7 99.6 98.9
25 3.10 55.051 2 657 100.7 963 99.7 98 1 a9 4 085
Masx. 3.10 56.521 2703 101.3 100.3 100.4 99,2 99.9 99.1
Ave. 3.07 55 971 2 671 100.4 99.8 99.7 98.2 99.1 96.1
Min. 3.05 55.308 2 640 99.4 99.3 99.0 97.3 98.2 97.1
Med. 3.07 56.025 2 670 100.7 96.7 99.6 98.1 99.1 98.0
Std. 0.01 0.312 17 0.8 0.2 0.4 05 04 06
Lumen Maintenance (%)
105.0 |
100.0 e — e
S — il
95.0 !
90.0 |—
85.0 — -
1000 h 2000 h ERV il 4000k 5000 h 6000 h
SEOUL Semiconductor 1-140410-05-K-01
163, Sandan.ra Danwan-gu ANSaR-city, Gysonggi-do. M Feb. 02, 2015
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[ CHROMATICITY SHIFT ]
NG u' | v Chromaticity Shift
' Oh 1000 h 2000h 3000h 4000 h 5000h 6000 h

1 0.2659 0.524 2 0.000 5 0.0006 0.0011 0.0013 0.001 4 0.0011
2 0.2659 0.523 8 0.000 4 00006 0.0010 0.001 1 00013 0.000 9
3 0.2650 0.522 1 0.000 2 0.000 4 0.0009 0.0010 0.001 2 0.00086
4 0.2650 0.523 5 0.000 3 0.0005 0.000 8 0.0013 00013 0.0008
5 0.264 9 05235 0.000 1 0.000 4 0.0008 0.0010 0.001 2 0.000 8
6 0.2657 0.5236 0.000 3 0.0006 0.0011 0.001 4 00016 0.0010
T 0.266 6 0.524 5 0.000 1 0.000 5 0.0009 0.0011 0.0011 0.000 8
& 0.265 8 0.523 5 0.000 5 0.0008 0.001 2 0.001 2 0001 3 0.0011
a 0.264 0 0.5231 0.000 3 0.000 4 0.0008 0.0008 0.0008 0.0007
10 0.265 3 05226 0.000 3 0.000 4 0.001 2 0.0010 0.001 3 0.0009
11 0.26852 0.524 2 0.000 2 0.0005 00009 0.o0o009 0.000 8 0.000 8
12 0.264 1 0.5219 0.0006 0.0009 0.0012 0.001 5 0.001 5 0.0015
13 02667 0.524 0 0.000 4 0.000 6 0.001 2 0.001 2 0.001 4 00010
14 02656 0.524 3 0.000 4 0.000 7 00010 0.0013 0.001 4 0.001 1
15 0.2857 0.524 4 0.0005 0.0006 0.0013 0.0016 0.001 4 0.0013
16 0.2658 0.524 6 0.000 3 0.000 4 0.000 6 0.0011 0.001 0.0008
17 0.266 0 0.523 2 0.0008 0.0009 0.001 4 0.0017 0.0018 0.001 5
18 02640 05227 0.0006 o.0010 0.0013 00015 0.0016 0.001 2
19 0.2650 0.523 5 0.0005 0.0008 0.0010 0.001 4 0.001 4 0.001 2
20 02650 0.623 1 0.000 2 0.000 4 0.0007 0.001 1 0.000 9 0.000 8
21 0.265 3 0.524 9 0.000 3 0.000 3 0.001 2 0.001 2 0.001 3 0.001 2
22 02640 05242 0.0005 0.0006 0.001 4 000186 0.0018 0.0016
23 026846 05228 0.000 4 0.000 4 0.0008 0.0011 0.0011 0.000 7
24 0.265 4 05227 0.000 5 0.000 6 0.001 1 0.0013 0.0013 0.001 0
25 02857 05248 0.000 4 0.000 4 0.0010 00013 0.0012 0.0008

Max. 0.266 7 0.524 9 0.0006 0.0010 0.001 4 0.0017 0.0018 0.0016

Ave. 02653 05238 0.000 4 0.000 & 0.001 1 0.001 2 0.001 3 00010

Min. 026840 052189 0.000 1 0.000 3 0.00086 0.0009 0.000 9 0.0006

Med, 0.2653 0.5235 0.000 4 0.0006 0.0010 0.001 2 0.0013 00010

Sid. 0.0007 0.0008 0.000 86 0.0010 0.001 4 00017 0.001 8 0.001 6

Chromaticity Shift

0.008 ,

0.006

0.004

0.002

& e
) | _‘*ﬁ\\‘\.-‘_
1000 h 2000 h 2000h T 4000h S000h 6000 h
SEQUL Semiconductor [-140410-05-K-01
183 Sandan-ro, Danwon-guAnsan-city, Gyeonpgl-oo, B/M1 Feb. 02, 2015
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3.3 Condition 3 : [ Ts =105 T]

[ LUMEN MAINTENANCE ]

i Vi(V) | Flux(im) | CCT(K) Lumen Maintenance (%)
Oh 1000 h 2000 h 3000 h 4000 h 5000 h 6 000 h
1 3.07 55710 2 667 99.6 99.7 99.3 96.6 97.8 96.6
2 3.06 56.070 2678 99.8 99.7 99,2 96.7 97.7 96.6
3 3.07 56.435 2 694 99 8 99 8 99,1 96.5 97.6 96.3
4 3.07 56.231 2 687 99.8 99.8 99.3 96.8 98.0 96.8
5 3.05 55.329 2 668 100.0 100.1 99.7 97.1 98.1 97.1
6 3.06 55.923 2 680 99.5 99.5 99.0 96.4 96.8 95.4
7 3.07 55,379 2 681 100.3 99.9 99.2 97.4 98.6 97.5
8 3.06 56.186 2 688 99.9 99.9 99.3 96.8 97 .6 96.5
g 3.07 56.722 2 699 100.1 100.0 993 95.9 98.0 969
10 3.07 56.457 2 670 99.9 100.1 99.4 97 1 98 4 97.2
11 3.09 56.001 2 686 99.9 100.0 99.3 96.9 97.8 966
12 3.08 55.606 2 682 100.0 100.0 99.4 97.2 98.2 97.1
13 3.07 56.017 2 700 99,1 98.9 98.0 96.4 97.7 96 8
14 3.07 55269 2 681 99.9 99.6 99.2 97.2 97.9 97.1
15 3.08 55,958 2 648 100.9 100.0 99.8 97.4 98.3 97.5
16 3.08 56.128 2 686 101.0 100.1 99.7 97.3 97.9 97.2
17 3.07 56.088 2 681 101.0 100.1 99.8 97.5 97.9 97.2
18 3.08 65.676 2 682 100.7 100.1 995 97.4 98.3 98.1
19 3.07 56.002 2670 101.0 100.1 99.7 97.7 98.3 97.9
20 3.07 55.408 2 667 101.0 100.1 99.6 97.8 99.1 98.1
21 3.07 56.162 2 684 101.0 100.1 99.6 97.4 98.3 97.7
22 3.08 55.811 2 682 101.1 100.0 997 97.3 98.3 97.8
23 307 55,116 2 667 101.0 100.1 99 6 97.2 98, 1 97.5
24 3.07 56,253 2 680 100.8 100.1 997 97.2 08 3 97.7
25 3.08 55 879 2 662 101.1 100.1 99.7 97.4 98.8 98.2
Max. | 3.09 56.722 2 700 101.1 100.1 99.8 97.8 99.1 98.2
Ave. 3.07 55873 2 679 100.3 99.9 99.4 97.1 98.1 97.2
Min. 3.05 55,116 2 648 99,1 98.9 98.0 96.4 96.8 954
Med. | 3.07 55,958 2 681 100.1 100.0 99.4 97.2 98.1 97.2
Std. 0.01 0.414 12 0.6 0.3 0.4 0.4 0.4 0.6
Lumen Maintenance (%)
105.0 - — T
2000 * * ""-—..‘__
“M‘_’— — : —
95.0
90.0
85.0 —_—— - '
1000 h 2000 h 3uC9h 4000 h 5000 h 6 000 h
SEOUL Semiconductor 1-140410-05-K-01
163, Sandan-ro, Damwon-gu Ansan-city, Gyeonggi-do. aM1 Feb. 02, 2015
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[ CHROMATICITY SHIFT ]

i u' | v Chromaticity Shift

' Oh 1000 h 2 000 h 3 000 h 4000 h 5000 h 6 000 h
1 0.2655 05234 0.000 4 0.000 7 0.001 1 0.0012 0.001 4 0.001 3
2 0.265 0 0.523 0 0.000 5 0.000 9 0.001 2 0.001 4 0.0016 0.001 3
3 0.264 5 05219 0.000 4 0.000 8 0.001 1 0.001 4 0.0016 0.001 3
4 0.264 6 0.523 0 0.000 3 0.000 5 0.000 8 0.001 1 0.001 3 0.001 1
& 0.265 6 06226 0.000 3 0.000 & 0.0009 0.0011 0.001 4 0.001 1
6 0.264 7 0.524 3 0.0002 0.000 4 0.000 8 0.0012 0.00186 0.001 2
7 0.265 1 0.5219 0.000 3 0.000 7 0.001 1 0.0018 0.0019 0.0015
8 0.264 6 0.522 8 0.000 2 0.000 6 0.000 9 0.0013 0.0016 0.000 9

9 0.263 6 05257 0.000 3 0.000 6 0.001 2 0.0015 0.0016 0.001 3
10 0.265 2 0.524 5 0.000 & 0.000 7 0.001 2 0.001 4 0.0016 0.001 2
11 0.264 4 0.524 4 0.000 5 0.0007 0.001 2 0.001 5 0.0016 0.001 1
12 0.264 7 0.523 86 0.000 4 0.000 7 0.0013 0.001 1 0.0015 0.001 2
13 0.264 0 0.522 7 0.000 5 0.000 9 0.001 5 0.001 8 0.0018 0.0018
14 0.264 7 0.523 9 0.000 5 0.000 8 0.0011 0.001 3 0.0017 0.0015
15 0.266 4 0.523 5 0.000 3 0.000 8 0.0010 0.0013 0.0015 0.001 1
16 0.264 7 0.5230 0.000 5 0.0007 0.001 2 0.001 3 0.001 6 0.001 3
17 0.264 9 0.523 1 0.000 5 0.0007 0.0010 0.001 4 00015 0.0015
18 0.264 8 0.522 6 0.0008 0.00086 0.0010 0.001 3 0.0015 0.001 2
19 0.265 4 0.523 1 0.0007 0.000 8 0.001 2 0.0017 0.001 7 0.0017
20 0.265 4 0.524 2 0.000 & 0.000 & 0.0012 0.001 4 0.0017 0.0015
21 0.264 6 05239 0.000 5 0.0007 0.0010 0.0014 0.0017 0.0015
22 0.264 8 0.523 1 0.000 5 0.000 & 0.001 2 0.001 4 0.0014 0.0013
23 0.2656 0.523 1 0.000 7 0.000 8 0.0010 0.0013 0.0013 0.0011
24 0.2650 0.522 3 0.000 5 0.000 9 0.001 4 0.001 4 0.001 5 0.001 3
25 0.2656 05248 0.000 6 0.0009 0.0012 0.001 4 0.001 5 0.001 3
Max. 0.266 4 0.525 7 0.000 8 0.000 9 0.0015 0.001 8 0.001 8 0.001 8

Ave, 0.264 8 0.523 4 0.000 5 0.000 7 0.001 1 0.001 4 000186 0.0013
Min. 0.2636 0.5219 0.000 2 0.000 4 0.000 8 0.001 1 00013 0.000 9
Med. 0.264 9 0.5231 0.0005 0.0007 0.0011 0.001 4 00016 0.0013
Std. 0.0006 0.0009 0.0001 0.000 1 0.000 2 0.000 2 0.000 1 0.000 2
Chromaticity Shift
0.008
0.006
0.004
0.002 l
| I — . ——— —
i 1 |
0, -
1000 h 2000 h 2000 h T 4000h S000h 6000 h
SEOUL Semiconductor I-140410-05-K-01
163 Sandan.m Danwon-ou Ansan-citv Gveonool-to 101 Fab. 02 2015
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