Rev: 002

Product Family Data Sheet

LM561A - 5630 Middle Power LED

Introduction

Features

» View Angle: 120 °

» Precondition : JEDEC Level 2a

e Dimension : 5.6 x 3.0 x 0.95 mm

» ESD withstand Voltage : + 5KV [HBM]

up to

Applications

A

* INDOOR LIGHTING : Ambient Light, LED tube, Down light, LED bulbs and Ceiling Light

http://www.samsungled.com
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AL

1. Product Code Information
1) Luminous Intensity Bins (Ts = 257TC)

Nominal Sorting Condition Im @50mA
Product Code Flux Rank
CCT Intensity Bin Flux Range (cd)
S1 4.68 ~ 5.55
SPMWHT5225D5WAWO0S0
2700K SPMWHT5225D5WAWMS0 SO S2 5.55 ~ 6.41
SPMWHT5225D5WAWHS0
S3 6.4 ~7.28
S1 497 ~ 584
SPMWHT5225D5WAV0S0
3000K SPMWHT5225D5WAVMS0 SO S2 5.84 ~ 6.71
SPMWHT5225D5WAVHS0
S3 6.71 ~ 7.58
S1 5.10 ~ 6.00
SPMWHT5225D5WAU0S0
3500K SPMWHT5225D5WAUMS0 SO S2 6.00 ~ 6.90
SPMWHT5225D5WAUHS0
S3 6.90 ~ 7.80
S1 5.20 ~ 6.14
SPMWHT5225D5WAT0S0
4000K SPMWHT5225D5WATMS0 SO S2 6.14 ~ 7.08
SPMWHT5225D5WATHS0
S3 7.08 ~ 8.02
S1 5.30 ~ 6.24
SPMWHT5225D5WAR0S0O
5000K SO S2 6.24 ~ 7.18
SPMWHT5225D5WARMS0
S3 7.18 ~ 8.12
S1 5.20 ~ 6.13
SPMWHT5225D5WAQO0S0O
5700K SO S2 6.13 ~ 7.07
SPMWHT5225D5WAQMS0
S3 7.07 ~ 8.00
S1 5.10 ~ 6.03
SPMWHT5225D5WAP0S0
6500K SO S2 6.03 ~ 6.96
SPMWHT5225D5WAPMS0
S3 6.96 ~ 7.89
Notes:

1) SAMSUNG ELECTRONICS maintains a tolerance of +5% on Luminous Intensity measurements.

http://www.samsungled.com
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2) Luminous Flux Bins (Ts = 257C)

Nominal Sorting Condition Im @50mA
Product Code Flux Rank
CCT Flux Bin Flux Range (Im)

S1 14.02 ~ 16.61
SPMWHT5225D5WAWO0S0

2700K SPMWHT5225D5WAWMS0 SO S2 16.61 ~ 19.21
SPMWHT5225D5WAWHS0

S3 19.21 ~ 21.80

S1 14.89 ~ 17.49
SPMWHT5225D5WAV0S0

3000K SPMWHT5225D5WAVMS0 SO S2 17.49 ~ 20.10
SPMWHT5225D5WAVHS0

S3 20.10 ~ 22.70

S1 15.27 ~ 17.97
SPMWHT5225D5WAUQS0

3500K SPMWHT5225D5WAUMSO0 SO S2 17.97 ~ 20.67
SPMWHT5225D5WAUHS0

S3 20.67 ~ 23.36

S1 15.57 ~ 18.39
SPMWHT5225D5WATO0S0

4000K SPMWHT5225D5WATMSO0 SO S2 18.39 ~ 21.20
SPMWHT5225D5WATHSO0

S3 21.20 ~ 24.02

S1 15.87 ~ 18.69
SPMWHT5225D5WARO0SO

5000K SO S2 18.69 ~ 21.50
SPMWHT5225D5WARMSO0

S3 21.50 ~ 24.32

S1 15.57 ~ 18.37
SPMWHT5225D5WAQO0S0

5700K SO S2 18.37 ~ 21.17
SPMWHT5225D5WAQMS0

S3 21.17 ~ 23.97

S1 15.27 ~ 18.06
SPMWHT5225D5WAP0S0O

6500K SO S2 18.06 ~ 20.84
SPMWHT5225D5WAPMSO0

S3 20.84 ~ 23.63

Notes: Luminous Flux(®,, Im) values are representative reference only

http://www.samsungled.com
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3) Color Bins (Ts = 257C)
1) Color Binning

Nominal . . .
ceT Product Code Color Rank Chromaticity Bins
, W1, W2, W3, W4, W5, W6, W7, WS,
SPMWHT5225D5WAWO0S0 WO(Whole bin)
W9, WA, WB, WC, WD, WE, WF, WG
2700K
SPMWHT5225D5WAWMS0 | WM(Quater bin) w6, W7, WA, WB
SPMWHT5225D5WAWHSO0 WH(Half bin) | W5, W6, W7, W8, W9, WA, WB, WC
, V1, V2, V3, V4, V5, V6, V7, V8,
SPMWHT5225D5WAV0S0 VO(Whole bin)
V9, VA, VB, VC, VD, VE, VF, VG
3000K SPMWHT5225D5WAVMS0 VM(Quater bin) V6, V7, VA, VB
SPMWHT5225D5WAVHS0 VH(Half bin) V5, V6, V7, V8, V9, VA, VB, VC
, U1, U2, U3, U4, U5, Ue, U7, US,
SPMWHT5225D5WAU0S0 UO(Whole bin)
U9, UA, UB, UC, UD, UE, UF, UG
3500K SPMWHT5225D5WAUMS0 UM(Quater bin) u6, U7, UA, UB
SPMWHT5225D5WAUHS0 UH(Half bin) U5, U6, U7, U8, U9, UA, UB, UC
, T1, T2, T3, T4, T5, T6, T7, T8,
SPMWHT5225D5WAT0S0 TO(Whole bin)
T9, TA, TB, TC, TD, TE, TF, TG
4000K SPMWHT5225D5WATMS0 TM(Quater bin) T6, T7, TA, TB
SPMWHT5225D5WATHS0 TH(Half bin) T5, T6, T7, T8, T9, TA, TB, TC
SPMWHT5225D5WAR0SO RO(Whole bin) R1, R2, R3, R4, R5, R6, R7, R8
5000K
SPMWHT5225D5WARMS0 RM(Quater bin) R1, R2, R3, R4
SPMWHT5225D5WAQO0SO0 QO(Whole bin) Q1, Q2, Q3, Q4, Q5, Q6, Q7, Q8
5700K
SPMWHT5225D5WAQMS0 | QM(Quater bin) Q1, Q2, Q3, Q4
SPMWHT5225D5WAP0S0 PO(Whole bin) P1, P2, P3, P4, P5, P6, P7, P8
6500K
SPMWHT5225D5WAPMS0 PM(Quater bin) P1, P2, P3, P4

http://www.samsungled.com
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2) Chromaticity Region & Coordinates
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2) Chromaticity Region & Coordinates (Continued)

Region‘ CIE X \ CIE Y ‘Region‘ CIE X \ CIE Y

V rank (3000K)

Region‘ CIE X \ CIE Y |Region| CIE X \ CIE Y
W rank (2700K)

0.4373 | 0.3893 0.4465 | 0.4071
0.4418 | 0.3981 0.4513 | 0.4164

W1 W9
0.4475 | 0.3994 0.4573|0.4178
0.4428 | 0.3906 0.4523 | 0.4085
0.4428 | 0.3906 0.4523 | 0.4085
0.4475 | 0.3994 0.4573|0.4178

W2 WA
0.4532 | 0.4008 0.4634 | 0.4193
0.4483 | 0.3919 0.4582 | 0.4099
0.4483 | 0.3919 0.4582 | 0.4099
0.4532 | 0.4008 0.4634 | 0.4193

w3 WB
0.4589 | 0.4021 0.4695 | 0.4207
0.4538 | 0.3931 0.4641|0.4112
0.4538 | 0.3931 0.4641|0.4112
0.4589 | 0.4021 0.4695 | 0.4207

w4 weC
0.4646 | 0.4034 0.4756 | 0.4221
0.4593 | 0.3944 0.4700 | 0.4126
0.4418|0.3981 0.4513|0.4164
0.4465 | 0.4071 0.4562 | 0.4260

W5 WD
0.4523 | 0.4085 0.4624 | 0.4274
0.4475 | 0.3994 0.4573|0.4178
0.4475 | 0.3994 0.4573|0.4178
0.4523 | 0.4085 0.4624 | 0.4274

W6 WE
0.4582 | 0.4099 0.4687 | 0.4289
0.4532 | 0.4008 0.4634 | 0.4193
0.4532 | 0.4008 0.4634 | 0.4193
0.4582 | 0.4099 0.4687 | 0.4289

w7 WF
0.4641(0.4112 0.4750 | 0.4304
0.4589 | 0.4021 0.4695 | 0.4207
0.4589 | 0.4021 0.4695 | 0.4207
0.4641(0.4112 0.4750 | 0.4304

w8 WG
0.4700 | 0.4126 0.4813 | 0.4319
0.4646 | 0.4034 0.4756 | 0.4221

http://www.samsungled.com

0.4147/0.3814 0.4221|0.3984
0.4183|0.3898 0.4259|0.4073
V1 V9
0.424210.3919 0.4322|0.4096
0.4203|0.3833 0.4281|0.4006
0.4203|0.3833 0.4281|0.4006
0.424210.3919 0.4322|0.4096
V2 VA
0.43000.3939 0.4385|0.4119
0.4259|0.3853 0.4342|0.4028
0.4259|0.3853 0.4342|0.4028
0.43000.3939 0.4385|0.4119
V3 VB
0.43590.3960 0.4449|0.4141
0.4316|0.3873 0.4403|0.4049
0.4316|0.3873 0.4403|0.4049
0.4359|0.3960 0.4449|0.4141
V4 VC
0.4418|0.3981 0.4513|0.4164
0.4373]0.3893 0.4465|0.4071
0.4183|0.3898 0.42590.4073
0.4221|0.3984 0.4299|0.4165
V5 VD
0.4281|0.4006 0.4364|0.4188
0.424210.3919 0.4322|0.4096
0.424210.3919 0.4322|0.4096
0.4281|0.4006 0.4364|0.4188
V6 VE
0.434210.4028 0.4430|0.4212
0.43000.3939 0.4385|0.4119
0.43000.3939 0.4385|0.4119
0.4342|0.4028 0.4430|0.4212
V7 VF
0.4403|0.4049 0.4496|0.4236
0.43590.3960 0.4449|0.4141
0.43590.3960 0.4449|0.4141
0.4403|0.4049 0.4496|0.4236
V8 VG
0.4465|0.4071 0.4562|0.4260
0.4418]0.3981 0.4513|0.4164
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2) Chromaticity Region & Coordinates (Continued)

Region| CIE X | CIE Y [Region| CIE X | CIE Y

T rank (4000K)

Region| CIE X | CIE Y |Region| CIE X | CIE Y
U rank (3500K)

0.3889 | 0.3690 0.3941 | 0.3848
uq |0-3915/03768| - ]03968 03930
0.3981 | 0.3800 0.4040 | 0.3966
0.3953 | 0.3720 0.4010 | 0.3882
0.3953 | 0.3720 0.4010 | 0.3882
0.3981 | 0.3800 0.4040 | 0.3966

U2 UA
0.4048 | 0.3832 0.4113 | 0.4001
0.4017 | 0.3751 0.4080 | 0.3916
0.4017 | 0.3751 0.4080 | 0.3916
0.4048 | 0.3832 0.4113 | 0.4001

U3 UB
0.4116 | 0.3865 0.4186 | 0.4037
0.4082 | 0.3782 0.4150 | 0.3950
0.4082 | 0.3782 0.4150 | 0.3950
0.4116 | 0.3865 0.4186 | 0.4037

U4 uc
0.4183|0.3898 0.4259 | 0.4073
0.4147 | 0.3814 0.4221|0.3984
0.3915 | 0.3768 0.3968 | 0.3930
0.3941 | 0.3848 0.3996 | 0.4015

U5 UD
0.4010 | 0.3882 0.4071 | 0.4052
0.3981 | 0.3800 0.4040 | 0.3966
0.3981 | 0.3800 0.4040 | 0.3966
0.4010 | 0.3882 0.4071 | 0.4052

U6 UE
0.4080 | 0.3916 0.4146 | 0.4089
0.4048 | 0.3832 0.4113 | 0.4001
0.4048 | 0.3832 0.4113 | 0.4001
0.4080 | 0.3916 0.4146 | 0.4089

u7 UF
0.4150 | 0.3950 0.4222 | 0.4127
0.4116 | 0.3865 0.4186 | 0.4037
0.4116 | 0.3865 0.4186 | 0.4037
0.4150 | 0.3950 0.4222 | 0.4127

us UG
0.4221 | 0.3984 0.4299 | 0.4165
0.4183|0.3898 0.4259 | 0.4073

http://www.samsungled.com

0.367 |0.3578 0.3702|0.3722
- 0.3726]0.3612 9 0.3763| 0.376
0.374410.3685 0.3782|0.3837
0.3686|0.3649 0.3719|0.3797
0.3726]0.3612 0.3763|0.3760
0.3783|0.3646 0.3825|0.3798

T2 TA
0.3804 |0.3721 0.3847|0.3877
0.374410.3685 0.3782|0.3837
0.3783|0.3646 0.3825|0.3798
0.3840|0.3681 0.38870.3836

T3 B
0.3863|0.3758 0.3912|0.3917
0.3804 |0.3721 0.3847|0.3877
0.384 |0.3681 0.3887|0.3837
0.3898/0.3716 0.395 |0.3875

T4 TC
0.3924|0.3794 0.3978|0.3958
0.3863|0.3758 0.3912|0.3917
0.3686 | 0.3649 0.3719|0.3797
0.374410.3685 0.3782|0.3837

T5 D
0.3763| 0.376 0.3802|0.3916
0.3702]0.3722 0.3736|0.3874
0.374410.3685 0.3782|0.3837
0.3804 |0.3721 0.3847|0.3877

T6 TE
0.3825|0.3798 0.3869|0.3958
0.3763| 0.376 0.3802|0.3916
0.3804 |0.3721 0.3847|0.3877
0.3863|0.3758 0.3912|0.3917

T7 TF
0.3887|0.3836 0.3937|0.4001
0.3825|0.3798 0.38690.3958
0.3863|0.3758 0.3912|0.3917
0.3924 0.3794 0.3978|0.3958

T8 TG
0.395 |0.3875 0.4006|0.4044
0.3887|0.3836 0.3937|0.4001
8/%
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2) Chromaticity Region & Coordinates (Continued)

Region| CIE X \ CIE Y |Region‘ CIE X | CIE Y

P rank (6500K)

Region‘ CIE X \ CIE Y ‘Region| CIE X \ CIE Y
R rank (5000K)

0.3371 | 0.3490 0.3366 | 0.3369
nq 0345103554 | 0.3440/03428
0.3440 | 0.3427 0.3429 | 0.3307
0.3366 | 0.3369 0.3361|0.3245
0.3451 | 0.3554 0.3440 | 0.3428
0.3533 | 0.3620 0.3515 | 0.3487

R2 R6
0.3515 | 0.3487 0.3495 | 0.3339
0.3440 | 0.3427 0.3429 | 0.3307
0.3376 | 0.3616 0.3381|0.3762
0.3463 | 0.3687 0.3480 | 0.3840

R3 R7
0.3451 | 0.3554 0.3463 | 0.3687
0.3371|0.3490 0.3376 | 0.3616
0.3463 | 0.3687 0.3480 | 0.3840
0.3551 | 0.3760 0.3571|0.3907

R4 R8
0.3533 | 0.3620 0.3551|0.3760
0.3451 | 0.3554 0.3463 | 0.3687

Q rank (5700K)

0.3215 | 0.3350 0.3222 | 0.3243
0.3290 | 0.3417 0.3290 | 0.3300

Q1 Q5
0.3290 | 0.3300 0.3290 | 0.3180
0.3222 | 0.3243 0.3231/0.3120
0.3290 | 0.3417 0.3290 | 0.3300
0.3371|0.3490 0.3366 | 0.3369

Q2 Q6
0.3366 | 0.3369 0.3361|0.3245
0.3290 | 0.3300 0.3290 | 0.3180
0.3207 | 0.3462 0.3196 | 0.3602
0.3290 | 0.3538 0.3290 | 0.3690

Q3 Q7
0.3290 | 0.3417 0.3290 | 0.3538
0.3215 | 0.3350 0.3207 | 0.3462
0.3290 | 0.3538 0.3290 | 0.3690
0.3376 | 0.3616 0.3381|0.3762

Q4 Q8
0.3371 | 0.3490 0.3376 | 0.3616
0.3290 | 0.3417 0.3290 | 0.3538

Notes:

SAMSUNG ELECTRONICS maintains +0.005 tolerance of CCx, CCy

http://www.samsungled.com

0.30680.3113 0.3093 (0.2993
o, |03144]0.3186|  0.3161/0.3059
0.3130{0.3290 0.3144(0.3186
0.30480.3207 0.3068(0.3113
0.31440.3186 0.31610.3059
0.3221/0.3261 0.3231(0.3120

P2 P6
0.3213]0.3373 0.3221(0.3261
0.3130{0.3290 0.3144(0.3186
0.30480.3207 0.3028 | 0.3304
0.3130{0.3290 0.3115(0.3391

P3 P7
0.3115/0.3391 0.3099 | 0.3509
0.3028|0.3304 0.3005 |0.3415
0.3130{0.3290 0.3115[0.3391
0.3213]0.3373 0.3205 | 0.3481

P4 P8
0.3205/0.3481 0.3196 | 0.3602
0.3115|0.3391 0.3099 | 0.3509
9 /54
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2. Luminous Flux Characteristics (Ts = 257C)

Nominal CCT If(mA) V£(V) Power(W) Flux(Im) Lm/W
50
(Sorting Current) 2.91 0.15 16.7 114
60 2.95 0.18 19.8 112
65 2.97 0.19 21.2 110
70 2.99 0.21 22.7 108
80 3.03 0.24 26.0 107
2700K 90 3.07 0.28 29.0 105
100 3.10 0.31 31.9 103
110 3.14 0.35 34.8 101
120 3.17 0.38 37.6 99
130 3.21 0.42 40.4 97
140 3.24 0.45 431 95
150 3.27 0.49 45.8 93
50
2.9 0.15 17.2 118
(Sorting Current)
60 2.95 0.18 20.5 116
65 2.97 0.19 21.9 113
70 2.99 0.21 23.5 112
80 3.03 0.24 26.9 111
3000K 90 3.07 0.28 30.0 109
100 3.10 0.31 33.0 106
110 3.14 0.35 36.0 104
120 3.17 0.38 38.9 102
130 3.21 0.42 41.7 100
140 3.24 0.45 445 98
150 3.27 0.49 47.3 96
50
(Sorting Current) 2.91 0.15 17.8 122
60 2.95 0.18 21.2 120
65 2.97 0.19 22.6 117
70 2.99 0.21 242 116
3500K 80 3.03 0.24 27.7 115
90 3.07 0.28 31.0 112
100 3.10 0.31 34.1 110
110 3.14 0.35 371 108
120 3.17 0.38 40.1 106
130 3.21 0.42 43.1 104
140 3.24 0.45 46.0 102

http://www.samsungled.com 10 /%4
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Nominal CCT If(mA) VF(V) Power(W) Flux(Im) Lm/W
50
2.91 0.14 18.3 126
(Sorting Current)
60 2.95 0.17 21.8 123
65 2.97 0.19 23.3 121
70 2.99 0.2 25.0 119
80 3.02 0.24 28.6 118
4000K 90 3.06 0.27 31.9 116
100 3.10 0.31 35.2 113
110 3.14 0.35 38.3 111
120 3.17 0.38 414 109
130 3.20 0.42 445 107
140 3.24 0.45 475 105
150 3.27 0.49 50.4 103
50
(Sorting Current) 2.91 0.15 18.7 129
60 2.95 0.18 22.3 126
65 2.97 0.19 23.8 123
70 2.99 0.21 255 122
80 3.03 0.24 29.2 121
5000K 90 3.07 0.28 32.6 118
100 3.10 0.31 35.9 116
110 3.14 0.35 39.1 113
120 3.17 0.38 42.3 111
130 3.21 0.42 454 109
140 3.24 0.45 48.4 107
150 3.27 0.49 514 105
50
(Sorting Current) 2.91 0.14 18.5 127
60 2.95 0.17 221 124
65 2.97 0.19 23.6 122
70 2.99 0.2 25.3 120
80 3.02 0.24 28.9 119
5700K 90 3.06 0.27 32.3 116
100 3.10 0.31 35.5 114
110 3.14 0.35 38.7 112
120 3.17 0.38 41.8 109
130 3.21 0.42 449 107
140 3.24 0.45 47.9 105
150 3.27 0.49 50.9 103
http://www.samsungled.com 11/5
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Nominal CCT If(mA) VA(V) Power(W) Flux(Im) Lm/W
50
(Sorting Current) 2.91 0.14 18.4 126
60 2.95 0.17 22.0 123
65 297 0.19 234 121
70 2.99 0.2 25.1 120
80 3.02 0.24 28.8 118
6700K 90 3.06 0.27 32.1 116
100 3.10 0.31 35.3 113
110 3.14 0.35 38.5 111
120 3.17 0.38 41.6 109
130 3.21 0.42 447 107
140 3.24 0.45 47.7 105
150 3.27 0.49 50.7 103
Notes:

Luminous Flux(®,, Im) values are representative reference only

http://www.samsungled.com
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3. Characteristics

1) Absolute Maximum Rating

Item Symbol Rating Condition
Operating temperature range Top -40C ~ +85C -
Storage temperature range Tstg -40C ~ +100°C -
LED junction temperature T, 110°C -
Forward Current I 150 mA -
Peak Pulsed Forward Current lrp 300 mA Duty 1/10 pulse width 10ms
Thermal resistance R, j-s 17.7CIW Junction to solder point
Assembly Process Temperature - 260TC, < 10sec -
ESD - 5kV HBM
2) Electro-optical Characteristics
Item Unit CCT Rank Min Typ Max
A1 2.8 - 2.9
. 4 voltage? A2 2.9 - 3.0
orward voltage B §
(@50 mA, Ts = 25C) \Y WA A3 3.0 3.1
A4 3.1 - 3.2
A5 3.2 - 3.3
S1 4.68 - 5.55
2700K SO S2 5.55 - 6.41
S3 6.41 - 7.28
S1 4.97 - 5.84
3000K SO S2 5.84 - 6.71
S3 6.71 - 7.58
S1 5.10 - 6.00
3500K SO S2 6.00 - 6.90
S3 6.90 - 7.80
L I ) S1 5.20 - 6.14
uminous Intensity
(@50 mA, Ts = 25C) cd 4000K SO S2 6.14 - 7.08
S3 7.08 - 8.02
S1 5.30 - 6.24
5000K SO S2 6.24 - 7.18
S3 7.18 - 8.12
S1 5.20 - 6.13
5700K SO S2 6.13 - 7.07
S3 7.07 - 8.00
S1 5.10 - 6.03
6500K SO S2 6.03 - 6.96
S3 6.96 - 7.89
http://www.samsungled.com 13 /%4
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2) Electro-optical Characteristics (Continued)

Item Unit CCT Rank Min Typ Max
S1 14.02 - 16.61
2700K SO S2 16.61 - 19.21
S3 19.21 - 21.80
S1 14.89 - 17.49
3000K SO S2 17.49 - 20.10
S3 20.10 - 22.70
S1 15.27 - 17.97
3500K SO S2 17.97 - 20.67
S3 20.67 - 23.36
S1 15.57 - 18.39
(@é‘;"r:qi”Ac”uﬁsFL”’g;oc) m | 4000K | SO | s2 | 1839 : 21.20
S3 21.20 - 24.02
S1 15.87 - 18.69
5000K SO S2 18.69 - 21.50
S3 21.50 - 24.32
S1 15.57 - 18.37
5700K SO S2 18.37 - 21.17
S3 21.17 - 23.97
S1 15.27 - 18.06
6500K SO S2 18.06 - 20.84
S3 20.84 - 23.63
overse volage v |- . o7 | - | 12
Color Rendering Index® Ra - 5 80 - -
Notes:
1)~3) SAMSUNG ELECTRONICS maintains a tolerance of Vg+0.1 V, lvi+5 %, R, 3.0 on
measurements
4) Luminous Flux(®., Im) values are representative reference only
http://www.samsungled.com 14 /%4



AL

4. Typical Characteristics Graph (1. = 257)

1) Spectrum Distribution

[CCT
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[CCT : 3500K]
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[CCT : 5000K]

Spectrum Distribution
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[CCT : 6500K]

Spectrum Distribution
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2) Forward Current Characteristics (Ts = 25TC)

[Relative Luminous Flux vs. Forward Current]

Relative Luminous Flux vs. Forward Current
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3) Temperature Characteristics

[Relative Luminous Flux vs. Ts]
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4) Color shift Characteristics

[Forward Current vs. Color Ax, Ay] (Ts = 25%)

Forward Currentvs. Color Ax, Ay
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5) Derating Curve

Forward Current Derating Curve
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6) Beam Angle Characteristics

—h
—
L]

Radiation Diagram
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5. Outline Drawing & Dimension

@
® Cathode Anode

5
RBE - L
@ ﬂm 5 H .
Nl 448 - - N / T~
| | L[ ‘—
Anode Cathode 2.1 0.4
0.6 2.5 0.6
5 \ \
S __; O
I ey ;
| 5.6 | o
I b
o 0.6 s
[

Recommended Land Pattern

1. Tolerance is £0.1 mm
2. The maximum compressing force is 15N on the body @
3. Do not place pressure on the encapsulation resin ®

Notes:

1) This LED has built-in ESD protection device(s) connected in parallel to LED Chip(s).

2) Ts point & measurement method

(1 Measure the nearest point to the thermal pad. If necessary, remove PSR of PCB to reach Ts

point.

@ Thermal pad must be soldered to the PCB to dissipate heat properly. Otherwise, LED can be
damaged.

3) Precautions

(1) The pressure on the LEDs will influence to the reliability of the LEDs. Precautions should be
taken to avoid the strong pressure on the LEDs. Do not put stress on the LEDs during heating.
(@ Re-soldering should not be done after the LEDs have been soldered. If re-soldering is
unavoidable, LED’s characteristics should be carefully checked before and after such repair.
® Do not stack assembled PCBs together. Since materials of LEDs is soft, abrasion between two
PCB assembled with LED might cause catastrophic failure of the LEDs.

http://www.samsungled.com 23 /%4
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6. Reliability Test Items and Conditions

1) Test Iltems and Results

Test Item Test Conditions Test Sample
Hours/Cycles No
125°C 24hrs drying — 60°C, 60%RH 120hrs
MSL Test — 260°C 10sec 3 cycles 1 cycle 50
Room Temperature 25°C+3°C, DC150 mA 1,000 hrs 50
Life Test
High Temperature 85°C£3°C, DC110 mA 1,000 hrs 50
Life Test
High Temperature o o
- . 60°C+3°C, 95%+2%RH, DC150 mA 1,000 hrs 50
Humidity Life Test
High Temperature 85°C+3°C, 85%+2%RH, DC150 mA,
humidity On/Off Test On/2sec, Off/5sec 100,000 cycles 50
Low Temperature -40°C+3°C, DC100 mA 1,000 hrs 50
Life Test
Temperature -10°c ~ 25°C,95%RH ~ 65°C,95%RH 10 cveles 50
humidity Cycle DC100 mA, 24hrs/1 cycle y
-45°C/15min < 125°C/15min, 150 cycle
Thermal Shock — Reflow 260°C — Hot plate 180°C 1 cycle 100
High Temperature Ta=100°C+3°C 1000 hrs 11
Storage
Low Temperature o & mo
Ta=-40°c+3°C 1000 hrs 11
Storage
Temperature -10°c ~ 25°C, 95%RH ~ 65°C, 95%RH 10 cveles 11
humidity Cycle 24hrs/1 cycle y
R1 : 10MQ,
R2 : 1.5KQ, :
ESD(HBM) Ay . R; C - 100pF, 5 times 5
ﬂ‘; - V = 5KV
: R1 : 10MQ,
R2 : 0Q, :
ESD(MM) C : 200pF, 5 times 5
V = +0.2kV
100~2000~100Hz, 200m/s?,
Vibration Test Sweep 4min, 48min, 4 cycles 11
X, Y, Z 3 direction, each 1 cycle
: 1500G, 0.5ms,
Mechanical Shock Test 3 shocks each X-Y-Z axis 5 cycles 11
2) Criteria for Judging the Damage
Limit
Item Symbol Test Condition
Min Max
Forward Voltage Ve I[r = 50 mA Init. Value*0.9 Init. Value*1.1
Luminous Intensity Iv lr = 50 mA Init. Value*0.8 Init. Value*1.2

http://www.samsungled.com 24 | HA
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7. Solder Conditions
1) Reflow Conditions ( Pb Free )

Reflow Frequency : 2 times max.

Peak Temp. @ 260£57T, Max, 10sec

100

o
L=

200 250 300

il
-

250 —
= lime above 220T : Max. 80sec
L
— 200 —
2 Preheating : 150~180T Max. B0sec
8 —] i
E : ;
2 100 — | i
B ! i Max. Temp. gradient in Cooling : -5 /sec
A0 — i i
N | ] I | |
f .

g0-120sec [Timelzac)]

2) For Manual Soldering
Not more than 5 seconds @Max. 300°C, under soldering iron.

http://www.samsungled.com 25 /%4
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8. Tape & Reel

1) Taping Dimension

(&) . - T 2 +0.05 (3)
'?1 . i 15 - - !
i 3 .
P i
H ¥
; O |
v/—.l.\\1 > 1 " ] * » i - —
14) A=\
= LO0 20,30
\‘ 1§ | ik _\ -
.\“‘.’./. 4 /8 e | = i i
! Y

Anode Mark (Cutting side

* AY

Tapping Diretion

(unit : mm)

0.0 3
£ 1
( B {'1:3':
* |:_:;_q'l
00 v
) a
@

Start

More than 500mm
Unloaded tape

Mounted with
LED package

http://www.samsungled.com

More than 100~200mm
Unloaded tape

Leading part more than
500mm
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2) Reel Dimension (max 2,500 pcs)

15.4"°

13.0"°

.......

Tolerance *0.2 , Unittmm

(1) Quantity : The quantity/Reel to be 2,500 pcs.

(2) Cumulative Tolerance : Cumulative tolerance/10 pitches to be +0.2mm
(3) Adhesion Strength of Cover Tape : Adhesion strength to be 0.1-0.7N when the

cover tape is turned off from the carrier tape at 10°C angle to be the carrier tape.

(4) Packaging : P/N, Manufacturing data code no. and quantity to be indicated on a

damp proof Package.

http://www.samsungled.com
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9. Label Structure
1) Label Structure

@0O@ED
A1%1S1

(TR m
GLAV94001 / 1001 / 2,500 pcs
Ty

T

SPMWHT5225D5WA % 0S0 A1 1 S1B‘1\

Rank Code

N.B) Denoted rank is the only example.

S¢' means All kind of Chromaticity Coordinate Rank.

Rank Code

@® : Forward Voltage(Vr) Rank (refer to page. 3)

©@ : Chromaticity Coordinate Rank (refer to page. 4)

@®® : Luminous Intensity(cd) Rank (refer to page. 3)

2) LOT Number

A151S1

SPMWHT5225D5WA % 0S0 A1x1S1 01
T
GLAV94001 / 1001 / 2,500 pcs
i

Phiusunng

D2R@EEDE® / 1@d© / 2,500 PCS

®©@ 0 ® 0 0

VEC)
@b©

: Production Site (S:SAMSUNG ELECTRONICS, G:TIAJIN CHINA)

. L (LED)

: Product State (A:Normality, B:Bulk, C:First Production, R:Reproduction, S:Sample)

: Year (V:2011, W:2012, X:2013...)
: Month (1 ~ 9, A, B)

:Day (1 ~9, A B~YV)

: Reel Number (1 ~ 999)

http://www.samsungled.com

The Lot number is composed of the following characters

: SAMSUNG ELECTRONICS LED Product number (1 ~ 999)
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10. Packing Structure

1) Packing Process

Reel

A151S1

SPMWHT5225D5WA % 0S0 A1%1S1 01
e
GLAV94001 / 1001 / 2,500 pcs
i

P iusung

Aluminum Vinyl Bag

A151S1

SPMWHT5225D5WA % 0S0 A1%1S1 01
L St D
GLAV94001 / 1001 / 2,500 pcs [, [/.q
i -
o e

\ 3T

I

Material : Paper(SW3B(B))
SIZE(mm)

TYPE Y

L W H /
7inch |245+5| 22045 | 18215
(@ SIDE a [0
H

A141S1

CHIP LED
SPMWHT5225D5WA % 0S0 A1%1S1 01

[T m Y
GLAV94001 / 1001 / 25,000 pcs
i

L /
&  [Box Label]

A

-

http://www.samsungled.com 29 /%4
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2) Aluminum Packing Bag

CAUTION LEVEL A151S1

2 a SPMWHT5225D5WA %0S0 A1%1S1 01
T s

This bag contains

MOISTURE SENSITIVE DEVICES GLAV94001 / 1001 / 2,500 pcs
IEECEEE TR R TR R e
1. Shelf life in sealed bag' 12 months at <40 and <90%
relative bumidity (RE) g y,

2. Peak package body temperature: 240 T
3. After this bag is opened, devices that will be subjected to
reflow soldor or other high temperature processes must be:
a. Mounted within 672 hours at factory conditions of equal to
or less than 30C /60% RH, or
b. Stored at <10% RH
4. Devices require bake, before mounting, i
a.Humidity Indicator Card is > 66% when read at 23+5T, or
b. 2a is not met,
5. If baking is required, devices must be baked for 1 hours at 60+5C

Note: if device containers cannot be subjected to high temperature or N

shorter bake times are desired, reference IPC/JEDEC J-STD-033 for

bake procedure,

Bag seal due date:

(i blank, see code label) @ ‘ AT;:EMNFON &.H}

Note: Level and body temperature by IPC/ JEDEC J-STD-020 ‘ E \M’E“'ﬁ"?m ﬁ
W o AtE ® Important
o] ¢EujE A WL £7 A FANZEH AFE BB This Al Zipper bag is designed to protect the enclosed
71 S18ke] AF=HL st AL Folle 4 €9 Y& 4 products from moisture and ESD. Once opened, the
Age AL AFF products should be soldered onto the printed circuit
%7 9 AA72RE AEFE BE 7] SJEA ANE T AE board immediately. When not in use, please do not
4 g AN £ gl Yol B3 A7 v ALd leave the products unprotected by the Al Zipper Bag.
A ge AAE 2 Ho ¥& e A F5E £ilo] To repack unused products., please ensure the zip-lock
3 FA 93 AHERE SAHEA WEste] FA7] v is completely sealed with the dry pack left inside.

Silica gel & Humidity Indicator Card in Aluminum Vinyl Bag

http://www.samsungled.com 30 /54
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11. Precaution for use

1) For over-current-proof function, customers are recommended to apply resistors to
prevent sudden change of the current caused by slight shift of the voltage.
W&z LXNE ol M2 OIAIE Ols0l 2ol 0FJIEl= d7e =2t HatE & XIot)|
floil Meh so £XIE HEE.

2) This device should not be used in any type of fluid such as water, oil, organic
solvent, etc. When washing is required, IPA is recommended to use.
Nse 2, € ﬁjlgu 22 %M EEAMe At=EE2 MEtDH, ME0 ERE Allls
IPA AIEE2 HE

uzh

3) When the LEDs illuminate, operating current should be decided after considering the
ambient maximum temperature.

LEDS| & Al, & d]= FH 302k

i

ot Z2EE 00k &

4) LEDs must be stored in a clean environment.
If the LEDs are to be stored for 3 months or more after being shipped from
Samsung Electronics, they should be packed by a sealed container with nitrogen gas
injected.(Shelf life of sealed bags: 12 months, temp. ~40C, ~90%RH)
LEDS S22 HEst 2F0A EEIAHMOF GtH, 2 MEENIZRH E228=
3ME = 1 0l 220 ER0t0H 2 Dt S3e 2EZEJ|0 2250 0F &

A=
(2& bagel =% : 12 g, 2& 2& ~40C, &% ~90%RH)

5) After storage bag is open, device subjected to soldering, solder reflow, or other
high temperature processes must be:
2= Bag0l HE& =0, =0ILt reflowsS2l =2 250 &
A0l 28T 00F &

G

rr

M=

rlo

Ct

0(0

2

L

a. Mounted within 672 hours(28 days) at an assembly line with a condition of no
more than 307C/60%RH,

a. NIE2 30C/60%RHECH Z2HLE Y2 X TAHUA 672A12H28L)0ILHAI =&GHOF &

b. Stored at <10%RH.

b. 10% 0I5t2l MAUHESZUH AN S22 00 &.

6) Repack unused Products with anti-moisture packing, fold to close any opening and
then store in a dry place.

AESHA €2 H3Z2 LSZ0 €0 S RRAE S0tA TAl Z2EE =,
AXe FA0A 22 HS 2EE.

http://www.samsungled.com 31 /%4
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7) Devices require baking before mounting, if humidity card reading is >60% at 23+5C.

grot SEHAIGIES X0t 23+5TCOHIA 60% Ol&t0lctH, M3 A& M0l bakingdhOF &

8) Devices must be baked for 1 hour at 65+5¢C, if baking is required.
OtoF baking0| ZRSICHH, MZS 65+5TOHAM 1AI2F & baking &0 0F &f.

9) The LEDs are sensitive to the static electricity and surge. It is recommended to
use a wrist band or anti-electrostatic glove when handling the LEDs.
LED= E&D| & AX0 elZs MB0IE2Z, LED H&Z=2 U2 Aoz E&D|
HANELO0ILL ==HEE AIEOHIIE HEE.
If voltage exceeding the absolute maximum rating is applied to LEDs, it may cause
damage or even destruction to LED devices.

ohor B} 6/8XIS EDHots X0l LEDO) JtoHXIS, LED AXHs THIIEIALY
ca" 4 US.

Damaged LEDs may show some unusual characteristics such as increase in leak
current, lowered turn-on voltage, or abnormal lighting of LEDs at low current.
EaE ME2 s£872 30t Tun on 82| XMoot M 8R0UAS HES=E &2

o
Ol HEs B2 = US.

10) VOCs (volatile organic compounds) can be generated from adhesives, flux, hardener
or organic additives used in luminaires(fixtures).

Transparent LED silicone encapsulant is permeable to those chemicals and
they may lead a discoloration of encapsualnt when they expose to heat or light.

VOCs(sl2s 2| sl@2)= SII70 AIBES ®EH, Flux, 23,
RIS BOHUM S0 LED QI EXHS Shsta,
9 20 CECIYS [ B0 T B US

This phenomenon can cause a significant loss of light emitted(output) from the
luminaires(fixtures).

Olgfet a2 SIFZ2RH U= 2o s

ror

PN
==

Mo

AL O]
T A

0/0

=
=

In order to prevent these problems, we recommend you to know the physical
properties of the materials used in luminaires, They must be selected carefully.
Olefst 2H & LHXE FoHM, SIF0 AIEE = XHHO e 282 €10

oI5t SE T 0 OFE!.

http://www.samsungled.com 32 /%4
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11) Risk of Sulfurization (or Tarnishing)

The LED from Samsung Electronics uses a silver-plated lead frame and

its surface color may change to black(or dark colored) when it is exposed to sulfur(S),
chlorine (Cl) or other halogen compound.

AHEIIC LEDE Ag(2)2 368 2lEZ g2 AIEE. 0 el&EZy el EHO
2H(S), EA(Cl), = UE 222 sgEss0l =il Ag(2)2 BE(E= oF2M)e=2
BtE = US.

Sulfurization of lead frame may cause intensity degradation, change of
chromaticity coordinates and, in extreme cases, open circuit. It requires caution.
IS Tl &3(Sulfurization)e 22 Xof, MIH Hg U
| o

—
d2 LED R&(Open) &S €22 =& A2U =20t

u

>.
Ty
Ue!

2

0
0

Due to possible sulfurization of lead frame, LED should not be used and

stored together with oxidizing substances made of materials in a following list,

: Rubber, plain paper, lead solder cream and so on.

elE T 23 (Sulfurization)2l 20| & ALl LED= Oteie =52 =2
o

AL
— e
S atstd 22S0 &MU HE, AFE0] S20tgh @ 0%, B 30|, g8 38 S

[m]

r
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12. Hazard Substance Analysis - SGS

SGS

Test Report No. rFesoiotLr-cTsavaAT2-16422 Issued Date: 2012.04. 30 Fage 1of6

To:  gAMSUNG ELECTROMICS CO.. LTD.
Mongseo-dong
Giheung-gu
‘fongin-si
Gyeonggi-do
Fonza

The following merchandise was submitted and dentfied by the chent as -

%GS5 File Mo. D AYAA12-18422

Product Name - LED Package

Itern Mo./Part No. - 5630 WHITE PKG

Received Date - 2012.04. 23

Test Period t2012.04. 24 to 2012.04.30

Tesi Resulis * For further details, pleaze refer to followng page(s)

Test Performed 5G5S Korea tested the sample(s) selected by applicant with follawing results.

Test Comments - By the applicant's specifc request, the sampling and testing was performed only for the part

indicated in the photo without disassembly.
5G5S Korea Co. Lid.

Jinhee Kim
Cindy Park
Jerry Jungl Testing Person Jeff Jang ! Chemical Lab Mgr

BALY

et o
e

gt -g2, Avpergm Canordg-de. Koras 431000
i - — | pp -

FOED Viss i |

Mlarbar o i 550 Do SoodiE Gisane o Srvellezal
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Test REpﬂl't MNo. Fea0104/LF-CTSAYAA12-16422 Issued Diate: 2012. 04. 30 Page 2 of &
Sample No. - AYAA1Z-18422.001
Sample Description - LED Package
Itern Mo./Part No. - 5630 WHITE PEG
Materials o NiA
Heavy Metals
Teet tams Unit Tast Method MDL Rezults
Cadmium {Cd) mgiig With reference o IEC 6232122003, ICP as MDD,
Lead (Ph] mglig ‘With reference fo IEC 6232122003, ICP 5 MO
Karcury (Hg) mgrg WIth reference fo IEC 623212004, ICF 2 ND.
Hexavalent Chromium (Cr V1) mgiig With reference to IEC 6232122008, UN-VIS MDD,
ATBENIC (AB) magrkg Wiith reference to EPA 2052{1336), U3 EPA i0 LR ER
E0108({1996). ICP
Antimony (Sb) magrkg With reference to EPA J0S52{1396), U3 EPA 10 MO
601081 1998). ICP
Beryllum (Ba) mgig Wiih reference to EPA 3052{1336), US ERPA as M.D.
E0108{ 1998}, ICP
Flame Retardants-PEBs/PEDEs
Teat tams Uit Tast Method MDL Resgults
kanobromatdphienyl maglig With reference fo IEC 6232122008, GC-MS 5 LAER
Dibromabiphenyl maglig With reference to IEC 6232122008, GC-MS 5 MO
Tribromobipheny mglog Wihh reference to IEC £2321:2003, GC-ME 5 M0
Tetrabromobiphenyl mgiig With reference to IEC 6232122008, GC-MS 5 MDD,
Pentabromabiphenyl mgrig With reference o IEC 623212008, GC-ME 5 M.D.
Hexabramobipheny mglig With reference fo IEC 6232122003, GC-MS 5 M.D.
Heplabromablpheny! mgrig With reference to IEC 623212008, GC-MS 5 MO,
Octabromobiphenyl myglig With reference to IEC 623212008, GC-MZ g M.D.
Wonabromablghenyl mglug With reference fo IEC 6232122008, GC-MS 5 M.D.
Decabromobipheny mglig With reference fo IEC 623212008, GC-MS 3 M.D.
Kanobromodiphenyl ether mg g Wihh reference to IEC £2321:2003, GC-ME 5 M0
Cibromadiphienyl sther mgiig With reference fo IEC 6232122008, GC-MS 5 LAER
Tribromodiphenyl ether maglig With reference to IEC 6232122008, GC-MS 5 MO
Tetrabromodiphenyl ether mglog Wihh reference to IEC £2321:2003, GC-ME 5 M0
Pentabromaodiphenyl ether magreg With reference to IEC 6232122003, GC-MS 5 M.D.
NOTE: (1) MN.D. = Mot detected.{<MDL)
Zimg'kg = ppm
(2} MOL = Nethod Detection Limit
4} - = Mo regulation
51 Negative = Undetectable [ Positive = Detectable
@) " = Quaktative analysis (No Undt)
(71" = Boiling-water-extraction:
Mepgative = Absence of CrVl coating
Fositwe = Presence of OVl coating; the detected concentration in boting-water-sxiraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area
e St e LETaT. £ 4 b i e o o i Sty e Sl i e of et
T;::.._'.'.'E.".'E:.':C‘.'L':__.:... - — e B
ogye-tong. Dangun-ga, Amgmag-ul, Gyworgghde, Konas 431-080
T (031 DR 256 Qo deee gop b oo ke ree b coTs gD
FO5Z Virsind I Viariber of Fia 555 Group (ocdlE GRamme & Survalle

http://www.samsungled.com

35/%



SGS

Test REPD‘H Mo. Fest101/LF-CTSAYAR2-16422 Issued Date: 2012. 04. 30 Page 3 of &

Sample No. - AYAA12-18422.001

Sample Description - LED Package

Item No.fPart No. - 5630 WHITE PG

Materials - MIA

Flame Retardants-FBBEs/PBOEs
Teset ams unit Tagt Method MDL Regulis
Hexabramodiphenyl ether mgig WK reference o |[EC £2321:2003, GC-MS g 8.0,
Heplabromodiphenyl ether mg g Wih reference to IEC £2321:2003, GC-M3 S H.D.
Octabromodiphenyl ether mg g Wih reference to IEC 6232122008, GC-MS s N.D.
wonabromaodiphenyl sther mg g Wih reference to IEC £2321:2003, GC-ME = 4.0,
Decabromodiphenyl ether mg g Wih reference to |IEC 6232122003, GL-M3 5 H.D.

Halogen Contents
Teat hams Uit Tast Method MDL Ragults
Broming(Sr) mg g BS EN 145522007 , IC ] N.D.
ChiarneCl} maq g BS EM 145823007 , IC 30 4.0,
Fluaring(F} mqglig BS EM 14582°2007 , IZ g &0
lodine]l} mig g BS EN 14582:2007 , IC 50 H.D.

Organctin Compounds
Test hams Unit Tagt Method MDL Regulis
Kanobutyttin (MBT] mgig DMN 284D07-13 . GCIMS a1 8.0,
Dioutyltin (DBT) magiig DN 384D7-13 . GC/M3 o1 H.D.
Tribukyiin [TST) mig g DIN 384D07-13 . GC/MS 0.1 H.D.
Bls (tribuiyHinjoxige (TSTO) mgfig DN 284D07-13 , GCIMS o1 8.D.
Bls (tribulyHimaxige (TSTO)" mg g DN 38407-13 . GC/IM3 0.1 H.D.
Tetrabuiylin [TeST) mg g DIN 38407-13 . GCIMS 01 N.D.
TriphenyEin [TERT) mgiig DIN 35407-13 . GCME 0.1 D
WanooctyRIn{MOT) mg g DN 284D07-13 , GC/IM3I 0.1 4.0
Dhoctylin{DOT) mg g DHN 28407-13 , GC/MS a1 4.0

Dtheris)
Teat ams Uit Tast Mathod MDL Rasgulta

WOTE: (1) M.D. = Mot detected.{<MDL)

21 mg'kg = ppm

(21 MDOL = Method Detection Limit

| - = No regulation

Megative = Undetectable | Positive = Detectable

| " = Quaktative analysis (Mo Unit)

= Boiling-water-extraction:

Megative = Absence of CrVl coating

Positwe = Fresence of CrVl coating; the detected concentration in boding-water-exdiraction
solution = equal or greater than 0.02 mg/kg with 50 em2 sample surface area

Tun st & by Campay bt T — T Ty S —
s i - o gy S i i o B it sl el e o i of-Chant's
et f e Tor Cammania - iy et i
o v P B o e apr b
} e oy S5 worgg-de, Ko 4 1}
38 Horea i ' 14 T IR e r e T !
FOSZ Versiand | T

http://www.samsungled.com 36 /%4



>
SG:

Test Report No. resoio1LF-CTSAYAA12-16422 lssued Date: 2012 04.30 Fage 4 of &

Sample No. . - AYART2-18422.001

Sample Description - LED Package

ltem NoJPart No. - 5630 WHITE PKG

Materials NiA
Teat Hams unit Tast Method MDL Rasuliz
PFOSIPerfugsmoctane mgig L5 EPA 3540C/3550C, LCMS 1 MDD
Sudonales-AcidMetal Saltamids)

Picture of Sample as Received:

NOTE: {1)M.D. = Mot detected.{<MDL)

{2) mglkg = ppm

{3 MOL = Method Detection Limit

{4] - = Mo regulation

{51 Megative = Undetectable | Fositive = Detectabls

181" = Quafative analysis (Mo Unit)

171" = Boiling-water-extraction:
Megative = Absence of CrVl coating
Positve = Presence of CrVl coating; the detected concentraton m boding-water-exiraction
solubion 5 equal or greater than 0.02 mg'kg with 50 cm2 sample surface area.

T by e o ke it o B oo e o feey S e i et sl 4 i sl g s, i et ety e it o i i s Dol =
e A Tor ity e e -
e . ,_=|-|.|.|‘|=
A Thw Oooaliey, B55-0, Wagye-dorg. Danged-ga, Arpng-a, Gymegg-dc. Koan 43 1000
5= pwwn oL | 4 0E2 A3 AESE QTS 1 AT [ ARDE £XE

FO52 Verminnd I Wiwrdm of By 505 Sezaz CSordle GHTANTCR 1 SurreBarsni
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SGS

Test Report No. Fesoi01/LF-CTSAYAA12-16422
Testing Flow Chart for RoHS:Cd/Pb/Hg/Cr* /IPBBs&PBDEs Testing

crb+ crb+

Issued Date: 2012. 04. 30 Page S of &

Cd/PbiHg PBEBs/PBDES

Mechanic_Sample | | Mechanic_Sample

Mechanic_Sample || Mechanic_Sample ||

T
Sample Measurement Sample Measurement Sample Measurement

Sample Measurement

Monmetallic Material | | Metallic Material

Spot Test § Boiling

Acid Digestion with Solvent Extraction
Microwave/Hotplate of the Sample

Water Extraction

| Adding Extraction Solution

| Clean-up with Florisil

Filtration | Column |
| | Heating to 30~35°C _ Adding 1,5
for Extraction Diphenylcarbazide
for Color Development

Residue

IConcentration/Dilution
| of Extraction Sclution |
| Filtration and pH Adjustment |
Filtraticn A Red Cululr Indicates
| Adding 1,5-Diphenylcarbazide | [ the Fresence of Cré+
for Color Development |

Tatal Digestion

ICP-AESIAASIMS | | GCIMS |
| Confirm
| | | A with UV-Vis
DATA DATA |
DATA DATA

The samples were disscied totally by pre-conditioning methed according fo above flow chart for Cd, Po Hg
Section Chief : Gilsa= ¥i

NOTE: (1) MN.D. = Mot detected.(<MDL}
2y mg'kg = ppm
(31 MOL = Method Detection Limit
4} - = Mo regulation
(51 Megative = Undetectable ! Positive = Detectable
8) " = Quaktative analysis (No Undt)
= Bolling-water-extraction:

Mepgative = Absence of CrVl coating
FPositve = Presence of Crifl coating; the detected concentration in bofing-water-sxiraction

solution s equal or greater than 0.02 mg'kg with 50 cm2 sample surface area

e remmun migd o e s Ceriies b Benes Smuw 8
iy e e e

Compy g
it i oy Sem
nga-ga, AT, Gywor ggi-de. Korae 4 ]
50 e e RaL ot e TRl
Ll e reuil

I Sambar of fa 5

FOSE Vs
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SGS

Test REPU‘H No. Fss0101/LF-CTSAYART2- 16422 Issued Date: 2012. 04. 20 Page Gof &

Flow Chart for Halogen Test

Sample screening using XRF.

Liguid containing water{>80%)? Yes
Mo
| Weigh the samples into the combustion boat. |
| Add absorption solution inte the bomb or tube. |
| Admit 02 gas or 02 <Ar2 gas and start the combustion. |
Dilute
the sclution
" - {EPA3DD)
| Allow during absorption of the burnt gas. |

| Analyze absorbed solution using lon Chromatography. li

Data

L

WOTE: (1) M.D. = Mot detected.(<MDL)

12 mg'kg = ppm

(3} MOL = Nethod Detection Limit

14 - = Mo regulation

(5] Negative = Undetectable | Positive = Detectable

(8) "* = Quaktative analysis (No Unit)

(71" = Boiling-water-extraction:
Megative = Absence of CrVl coating
Positwe = Presence of CrVl coating; the detected concentration in boding-water-extraction
solution s equal or greater than 0.02 mg/kg with 50 em2 sample surface area.

Tan dmsrms & mad i B Coeway mimi ot

waoss da Tor © i
e e

FOSE Vs ind I Mamber o e 558 Geoag
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AL

13. Hazard Substance Analysis - SVHC(REACH)

SGS

Test Report No. rssototLF-cTsavaa 12 16118 lssued Date: Aprl 30, 2012 Page 1.of 10

To, SAMSUNG ELECTRONICS COQ., LTD.
418 Mastan-dong
Yeohgtong-gu
Suwon-si
Gysonggi-do
Korea

The follzaing sample(s) was'were submitted and identified byw'on behalf of the clisnt as:-

Presduct Marne : LED Package

em/Part Hame : BEAOIWHITE PEG)

5G5 File Mo T AYAAIZ-16419

Received Date T Apl 23, 2012

Test Period T April 24, 2012~ April 30, 2012

Test Performed 1 BGS Korea testad the sample(s) sslected by applcant with following results

Test Requested 1 Baventy-thres (T3 substances in the Candidate List of Substances of Very High

Caoncern (SWHE) for authorization published by Buropsan Chemicals Agency (ECHA)
on and bsfore Decembsr 19, 2011 regarding Regulation (EC) Mo 190720068 concaming
the REACH.

Thirteen (13) substances in the Public Comsultation List of potential Substances of Very
High Concern (SVHC) published by Burcpsan Chemicak Agency (BCHA) on February
28, 2012 regarding Regulation (EC) Mo 1907 /2008 concerning the REACH.

Test Method 1 Plzase refer to next page(s).
Test Result{s) 1 Plzase refer to next page(s).
Summary : According to the specified scops and analtical technique, concentrations of all SVHC

ara <(.1% in the submitted sample(s).

5GS Korea Co., Lid

Timothy Jeon
Cindy park J
Jinhee Kim "‘U

Sophia Kim
[Testing Persan Jaff Jang  Chemical Lak: Mgr

FOSZ Warsiond BGE Fomm Ca, Lid, | 222, The O val by
82 042 4508 O
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SGS

Test Report No. resoioiLF-cTsavas1z- 16248 lzsued Date: Aprl 30, 2012 Page 2 of 10
Test Method:

SGS InHouse method - Analyzed by ICP-OES, PLM, LWVAVIS, LGME ,GCMS and colorimetric mathod

Remarks:

1. The chemical analysis of specified SVHG is performed by mears of currently available analtical techniques

against the following SVHG related documents published by EGHA:
hitp:decha.suropa. eu/welyquest/candidate-list-table (Candidate list)
Hecha.suropa. eu'enwely'gu estview- article/~jourmal _content'@8ecdc](-bd37- dact-bale-
adsbbeaT 883 (potential list)
These lsts are under evaluation by ECHA and may subject to change in the fulurs.
2. In accordance with Regulation (EC) Mo 1907/2008, amy producer or importer of aricles shall notify ECHA, in

accordance with paragraph 2 of Aricle 7, if a substance meets the criteria in Aricle 57 and is identifisd in

acoordance with Article 58{1) of the Regulation, if {a} the substance is present in those aricles in quantiies
totaling over one tonne per producer or importer pey year; and (b) the substance is present in those arlicles above
a concentration of 0.1% weight by weight fafe).

3 Arick 33 of Regulation (EC) Mo 1907/2006 requires supplier of an artizk containing a substance mesting the
criteria in Article 57 and identified in accordance with Artizle 5901} in a concentration abowve 0.1% weight by weight
(w'w) shall prowide the recipient of the article with sufficient information, svailable tothe supplier, to allvw safe use
of the artizke including, as a minimurm, the name of that substance in the Candidate List.

4. 5G5S adopts the interpretation of ECHA for SWHE in article unless indicated othevwise. Detail sxplanation is

available at the following link:
- bkt fer ebstage. conti bute. sgs.net’corpre achidocuments’ SGS- 0TS SVHC-paper- EN-11.pdf
B, Testresults inthis report are based on the tested sample. This report refers to testing result of composite material

group by equal weight proportion. The matsdial in each composite test group may come from ong article.
& Ifa SVHGC is fourd over the repotting Emit, client is suggested to identify the component which contains the SWHC
and the exact concentration of the SVHG by requaesting further quantitative analysis from the laboratory.

FOR2 Vorsiond BLE Hormm Ca,Lid. | 222, The Ovally, 2225, Hopye-dor, Dngas-3n, A wyang-s, Grscrppi-da, Kores 434 080
i 0024 4802 000 F +23 (001 00 D56 ity wewse, o olmb.oa hr s by pan cor'grsnieh
[ Verria BCE Croup (oo & PR J—
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SGS

Test Report No. resototLF-cTsavaa iz 16118

Test Result{s)

lssued Date: Apnil 30, 2012

Page 3 af 10

Cancentration Reportin R
Substance Mame CAS number EC mumbsr o Lir'Tijt {%}g Classification
Alkanes, C10-13, chlm
{Short  Chain Chisinated | 85535-84-2 2874785 M.C. 0.05 PET
Paraffive)
Anthracens 120127 204-371-1 M.C. 0.05 PET
Banzyl butyl phthalats (BEF) 85-88.7 201-8227 MO 0.05 Towtic for
: ! o ’ Reproduction
Bis | 2-athylhesy [phthalate) i
oEHp P | omsT 204-211-0 N.D. 0.05 Faimter
Blis{tribay Hinjoxicle E&-35-9 200-262-0 MLC. 0.05 FET
Carcinogsn
Caobalt dichloride® TH4E-TE-0 Z31-58g-4 MLC. Q.00s Towic: for
Reproduction
4,4-Diamincdiphenylmesthans 101-77-9 202-074-4 M.O 0.05 Carcinogsn
Diarseni: pentacxide® 1303-23-2 215-116-9 MLC. Q.00s Carcinogen
Ciarssnic tiosice 1327-53-3 215-481-4 MG 0.005 Carcinogsn
Towmic for
Cibutyl phthalate (CEF) 84-T4-2 201-557-4 MO 0.05 R Lcticn
Haxabromeocys kdodecans 2563T-50-4and
(HBZDD)  and  all  major 3194-55-8 247-142-4
diastersoisomars identifisd (134237-51-7, | and 221-8495- MO 0.05 FET
{-HBCDD, @B-HBCDD, - | 134237-50-8, 9
HECDD 134237-52-8)
Carcinogsn
Lead hydrogen arsenate® T784-40-9 Z32-064-2 MO Q.005 Towmic for
Reproduction
Sodium dichromats Carcinogsn
{Sodium dichromsates, 10588-01-9 Mutagen
dehydrate) 7ragiz) | —o41903 M. 0.005 Tosic: for
Raproduction
E-tart-butyh 2 4 B-trivitro- m-
xylene {musk xylens) a1-15-2 201-325.4 M.C. 0.05 vPvE
Trigthy| avsenate” 15808-05-8 427-TO02 M.C. 0.005 Carcinogsn

http://www.samsungled.com




AL

SGS

Test Report No. rssototLF-cTsavaa12- 16210 lssuad Date: Aprl 30, 2012 Page 4 of 10
Substance Mams CAS number EC number Conaefg:}rntion E;ir:.':}'l}g Classification
Ci-isctwty| phthalate{DIBP) B4-88-5 201-5583-2 M.D. (.05 Tewic for Reproduction
2 4-Diritrotolusne 121-14-2 204-450-0 M.D. (.05 Carcinogen
Tris{ 2 chlorosthyl) 115-96-8 204-118-5 M.D. 0,05 Tawic for Reproduction
phosphate
) FBT,vFvEBE
Anthracens oil Ged0-80-5 2OR-G0E-T M.D. .08 Carcinogen
Anthracene ail, PET;vPvB
anthracsna paste; G19EE-17-4 205-278-5 M.D. (.05 Carzinagen
distn. Lights Mutagen
Anthracens ail, PET;vPvE
anthracene paste, @190E6-15-2 205-275-0 M.D. (.05 Carcinagen
anthracens fraction Mutagen
; FET;vFvE
’:::Er’:g;n":& WE40-827 | 202-804-8 N.D. 0.05 Carcinagsn
Mutagen
Anthracens ail, PETvFvEB
anthracene paste Qa4 0-a1-8 202-803-2 M.D. .05 G:ﬂrcinngem
utagen
Cezal tar pitch, PET;vFvB
high temperature BEGGE-03-2 266-028-2 M.D. .08 Carcinogen
Aluminosilicate, Refractory | 850-017-00-8 ’
Caramic Fibres* {Irdes no.) - N.D. 0.005 Garcinogen
Zivcoria Alumincsilicate, | &R0-017-00-8 ;
Reafractary Ceraric Fibres® (Irecdes; mio.) - N.D. 0.005 Garsinogen
Lead sulfiochromate  yellow 3 e Carcinogen
(Gl Pigment Yellow 34)* 1344:37-2 215- 7 N.D. 0.005 Towic for Reproduction
Lead chromate molybdate Garcinogen
?.Imlf?;te red (1. Pigment Red | 12856-85-2 235-758-0 M.D. 0.005 Toic for Reproduction
. Carcinogen
Lead chromats TTER-GT-8 231-248-0 M.D. 0.0085 Toic for Reproduction
. Carzinagen
Acrylamide TE-08-01 201-173-7 M.D. Q.05 M n

http://www.samsungled.com
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SGS

Test Report No. resototLF-cTsavaaiz 16a18

lesued Date: April 30, 2012

Page & of 10

Substance Name CAS number EC number Con G?Q:}mmn E;'ir:&? Classification
L 10043353 233-138-2 ) )
Boric acid® 11113501 2343454 N.C. 0,005 Tewic: for Reproduction

. 15330434
?ni?;';l.’z . traborste, 1217004-3 | 2155404 M.D. 0,005 Taic: for Reproduction
1303-598-4
Tetraboron discdium : "
heptaoids, hydrate* 12267-T3-1 Z35-541-3 N.C. 0,005 Tawic: for R eproduction
Trichloresthylens Ta0-8 2M-167-4 M.Cx .05 Carcinogen
. Carcinogen
Sodium chromate TITE-11-3 231-888-5 M.C. 0,008 Mutagen
Towic for Reproduction
Carcinogen
Ammonium dichromate® Tragoa-s 2321431 M.Cx 0,005 Mutagen
Towic for Reproduction
Carcinogen
Potassium dichromats® TIre-R0-9 Z31-006-8 M.Cx 0,005 Mutagen
Towic for Reproduction
. . Carcinogen
Patassium chromate Tras-00-8 232-140-5 N.Cn 0,005 Mutagsn

http://www.samsungled.com
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SGS

Test Report No. resototLF-cTsavas12- 16215 lssued Date: April 30, 2012 Page 6 of 10
Substance Mame CAS number | EC number Cen “:Q;mtmn T;'ﬁr:&? Classification
. Carcinogen
Caobaltilly sulphats® 101 24-43-3 233-334-2 M.C. 0.005 Toxic for Freproduction
o R Carcinogen
Cobalt(ll) dinitrate 10141-05-8 233-40241 M.C. 0.005 Toxic for Freproduction
. . Carcinogen
Cobaktilly carkonsate E13-T%1 208-1680-4 M.C. 0,005 Toaic for Flepraduction
P . Carcinogen
Caobaltill) diacetate T1-48-F 200-TEE-8 M.C. 0.008 Toxic for Freproduction
2-Methoxysthanal 105-B6-4 203-T13-7 M.C. 008 Tewic for Repraduction
2-Ethoeysthanal 10-80-5 a0a-g0d-1 M.C. 0.08 Tewic for Reproducton
. L Carcinogen
Chromium triceide 1333-22-0 215-807-8 M.Cx 0,005 M n
Acids gensrated from
chramium trioxide and
their clgomers:
Chromic acid Tras-od-5 Z1-801-5 M.D 0.005 Carzinogen
Cichromic acid 13530-88-2 Z38-881-5 - '
Oligoemers of chromic
ackd and dichromic
ack
1-methyk 2-pyrrolidons gra-50-4 212-828-1 M.C. (.05 Tewic for Reproduction
2-athooysthy| acetats 1M1-15-8 203-830-2 MO .05 Tawic for Reproduction
1,2-berz enadicarbosylic
acid, di-C&-8-branced alkyl | 71228-80-8 Zre-158-1 MO (.05 Tawic for Reproduction
esters, GT-rich
1,2-berz enadicarbosylic
ackd, d-CT-11-brarched and | &2515-42-4 & 1-084-8 M.C. 008 Tomiz for Reproduction
linear alkyl| ssters
: Carcinogen
1,2 3-trichloroprapane Ge-18-4 A2-486-1 M.Cn (.05 Taic for Reproduction
Hydrazine A | 20e-1140 M. 0.05 Carcinagen
Strontium chromate® Traee-2 232-142-8 M.CL 0,005 Carzinogen
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SGS

Test Report No. resototLF-cTsavaatz 16110 lesued Date: Aprl 30, 2012 Page 7 of 10
CAS c trati Reporti -
Substance Mame number EC number an aggo}ra el Lir?-.':i,tr{éﬁr«'l}g Classification
1,2-Dichloroethans 107-06-2 203-458-1 MO .05 Cardnogenic
2, 2'dichlore-4,4'- . .
methylanedianiline (MOGA] 101-14-4 202-918-9 MO (.05 Cardnogenic
2-Methoaoyaniline R ; .
o Anisiding @0d-0 201-983-1 MO (.05 Carcinogenic
411,33 Equivalent level of
tetramathybutylphenal, (4- 140-86-9 205- 426-2 M. 0.05 pancem m&'ﬂ"g;ﬁﬁe
Iphenal) i
tert-Chctylp! ! envirnment
Aluminosilicats R efractory BEO-0T-00-8 . .
Ceramic Fibres® (RCF) {Indes no.) : M.D. 0.005 Cardnogenic
Arsenic acid® TrTE-304 231-901-9 MO 0,005 Cardnogenic
Bia(2-methoxyethyl) sther 111-G8-8 203-G24-4 M. 0.08 Towiie: for reproduction
Biz(2-rmathomyethyl) phthalate 17-82-8 ad-212-8 M. 0.08 Towic for reproduction
Calzium arsenata® TrTa-44-1 231-904-5 MO 0,005 Cardnogenic
Cichromium tris{chromets 24513-89-6 246-355-2 M.O 0,005 Carcnogenic
Formalkdehyde, oligomeric
reaction products with aniine 2E214-T0 4 500-Cae-1 MO (.05 Carcinogenic
| ttechrical MDA
Lead diazids* 13424-48-9 238-54241 M.C. 0.005 Towic for reproduction
Lead dipicrate® BATT-Ed4-1 220-335-2 M.C. 0,005 Tomic for reproduction
Lead styphnate* 15245-44-0 230 200-2 M.C. 0,005 Tomic for reproduction
M.N-dimethylacetamids 127105 | 204.828.4 M.D. 0.05 Towic: for reprodction
(DMAC)H
Pentazine ¢hromate ’ .
octahydrosids® 45863-84-5 256-418-0 M.C. 0,005 Cardnogenic
Phenalzhthalein TT-r-8 201-004-7 M.C. (.05 Carcinogenic
Potassium
hydroxyoctackodzineatedichro | 11103-25-9 234-320-8 M.C. 0,005 Carcnogenic
rate*

. ! . Carcnogenic
Trilkead diavesnate 36E7-31-8 222-979-5 M.C. 0,005 Tosic: for 1 o
Zivconia Aluminosilicats o0e
Refractary Ceramic Fibres (Z1- Sﬂ;?;n ] - M.C. 0,005 Carcinogenic

RC R

http://www.samsungled.com
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SGS

Test Report No. rssototLF-cTsavaa 1z 16218 lssued Date: April 30, 2012 Page 8 of 10
The potential Substances
Substance Mame CAS EC number Cancentration Reporting Classification
numbser %) Limit %)

1,2-bis|2-methoxy ethoxyjethans . : "
{TEGDME; mighme) 112-48-2 203-977-3 M. Q.05 Tamic for reproduction
1, 2-dimehoeyethane;sthilans ; : "
gyesi dimattyl ather [EGDME] D714 203-794-9 M.k (.05 Tamic for reproduction
Diibsaron troeids* 130530862 215-125-8 M.k 0,005 Tamic: for reproduction
Famamide 75127 200-842-0 M.LCx. (.05 Tamic: for repraduction
Leadk|l} bigimethanesulonak) 1TETTE-2 401-T50-5 M. 0,005 Tamic for reproduction
TEH G35 trisicadransmethy -
1,3 Sriazine-2.4 8 1H,3H 5H}- 2451-62-9 218-514-3 M.C. .05 Mutagenic
tricne}
E-TGEIG (1,3 5ws[25 and 2A)23-
eponypropyll 1,2 S-riazine-2, 4,6 SEE5 3T 4-6 425-400-0 M. (.05 tutagenic
{1H,2H 5HHricne)
4.4
Lisidimethy laminojbsrzophenone 0-04-5 202-027-5 M.LCx. (.05 Carcincgenic
{Michlars ketone)
MM M- tetrar et k-4 4 A ; ;
methylenedianilng (Michlers base) | 17151 anz-ese-2 N.D. .05 Carcinogenic
[4-[4,4-bizidimethylamino
berchydrylideneleyclohexa-2,5- 45629 2082536 ; "
de-m-:.-lnja-ra}:lﬁﬁﬂammmium N.L 0.05 Carcinagenic
chieride (C.1. Basic Violet 3)
[4- [[4-aniing-1-naphthd][4-
(cimethiglaminciphary me thylena]:
welohaxa-2,5-den-1-ylidans 2580 56-5 2168-0d 36 M.k (.05 Carcincgenic
dimethyglammanium  chloride (G0
Basic Blue 26}
oo Eial[# {cimethglamincipheryl-4
{phemylamino inaphthakne-1- AT AG-A3-0 220-851-8 M.k (.05 Carcincgenic
metharal (51, Solvent Blus 4)
4,4~ bizidimathy lamino)- 4 208-218-2 . '
imethylaminalirityl akchel 51411 N.D. .05 Carcincganic

FOEZ Versiond BGE ForaCa, Lid 222, Tha
a2l
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SGS

Test Report No. resototLF-cTsavas 12 16218 lssuad Date: Aprl 30, 2012 Page 9 of 10

Hite:

1. RL= Reporting Limit

2. M.D.= Mot detected (lowsr than FL)
MLA. = Mot applicable for respective material type,
The submitted sample was found to contain significant amount of specific elementis) of SVHC. Upon further test
verification and ako information provided from clent, the possibility that the elermentisl content ariginate from
SWVHC is wery unlikely, even though their presence cannot be exclude entirely. |t may be assurmead that the detected
element(s) have anon-SVHT source.

3. Definition of classification is listed in Appendix A of this repont in sccordancs with 87/B4&EEC andl Regulation (EG)

o TE0TE006E. For detail Irrf::urrrlEﬂi-nl‘lr Datﬂll explanation is available at the tellyeing link:

hifoiecha ' jgitable iCandidate kst
ﬁg;.-ad'la.aumga aufanﬁm'ab.'guast."wm\'-arhcla fournal content'@ecds 10-bd37-4ecd-bade

adsb | bee?bba {potential list)

4. *.The test result is based on the cakulation of selscted elementis) / marker(s) and to the worst-case scenanio. For
detail information, please vefer to the 5G5S REACH website: www.reach.sgs com'substance-ol-vary-high-concerm-
analysis-infomnation-pags.htm
Tha client is achvisad to review the chemical formulation to ascertain above mstal substances presant in the article.
RL = 0U005% is svaluated for slement (ie. cobalt, arsenic, lead, sodium, chramium, chremium{Vl), silicon,
aluminum, zirconium, boron, and potassium respectively ), except molybdenum RL=0L 00053

0,1% fwew) = 1,000 pprm = 1,000 rmgikg

=* End of Report ***
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Appendic A

Classification

Cancinogen
Category 1:

Cancinogen
Category 2:

Mutagen
Category 1:

Mutagen
Category 2:

Tawic o
Reproduction
Category 1:

Tawic to
Reproduction
Category 2:

FET & wPvE:

Definition under 67/ 54'EEC and Regulation (EC) No 1907/ 2006

Substances known to be carcinogenic to man. Thers is sufficient svidence to establish a causal
asgociation b=teesn human exposurs o a substance and the development of cancer,

Substances which should be regarded as if thew are carcinogsnic to man. There s sufficient
evidencs to provide a strong presumplion that human exposune to a substance may result in the
development of cancer.

Generally on the basis of:

- appaopriate long-term animal studiss

- other relevant information.

Substances known to be mutagenic to man. Thee is sufficient evidence to establish a causal
asgociation b=taesn human exposurs to a substance and heritabzle genetic damage.

Substances which should be regarded as i they are mutagenic to man. There is sufficient
avidencs to provide a strong presumpdion that human exposure to the substance may result in the
development of havitable genstic damage, gensrally on the basis of:

- appaopriate animal studes,

- other relevant information.

Substances known to impair fertility in_ humans. Thers is sufficient svidence to establish a causal
relationship b=t een human sxposurs to the substance and impairsd fertility.

Substances knoen to causs developmental toeticity in humans. Thers is sufficient evidence to
egtablish a causal velationship betwsen human exposure to the substance and subssquent
developmental toxic effects in the progeny.

Substances which should be regarded as if they impair fedility in humare. There is sufficient
evidencs to provide a strong presumplion that human exposure to the substance may result in
impaivad fertility on the basis of:

- glear evidenc in animal studiss of impaired fertility in the absence of toxic effects, or, evidence
of impaired fertility occuming at around the same dose level as other toxic effects but which is not
a secondary nonspscific consequence of the other toxic effects,

- gther relevant information.

Substances which should ke regarded as if they cause developmental toeticity to humans. There
i sufficient evidence to provide a strong presum plion that human exposure to the substance may
resultin developmeantal toxicity, generally on the basis of:

- clear results in appvopriate animal studies where effects have besn observed in the absence of
signs of marked matemal toicity, or at arcund the same dose lvek as other toxic sffects but
which are not a secondary non-specific corsequence of the ather txic sffects,

- cther relevant information.

Substances which ave persistent, bioaccumulative and toxic (PBT) or very persistent and very
bicaccumulative (vPvE) pose a paricular challengs 1o the chemicak safety managemsant. For
these substances a “safe” concentration in the emvitonment carmot be established with sufficiant
reliability.
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Test Re POrt NO. F620101/LF-CTSAYAA12:41399  Issued Dale: Movember 26, 2012 Page 11 of 14
CAS Concentration | Reporting e
Substance Name LA EC mumber (%) Limit (%) Classification

Dicobis{stearatojtrilead” 12678120 235-702-8 M.D. 0.005 Toxic for reproduction
Fatty acids. C16-18, lead salis” 1031-62-8 2592-966-7 N.D. 0.005 Toxic for reproduction
Lead biz(tetraflucroborata)® 13814-96-5 237-486-0 MN.D. 0.005 Toxic for reproduction
Lead cyanamidate® 20837-86-3 244-073-9 N.D. 0.005 Toxic for reproduction
Lead dinitrate® 10099-74-8 233-245.9 MN.D. 0.005 Toxic for reproduction
Laad oxide {lead monoxida)* 1317:36.8 | 215-267-0 N.D. 0.005 T Jw Tapek
Lead fetroxide (orange lead)” 1314-41-8 215-235-6 MN.D. 0.005 Toxic for reproduction
Lead titanium tricxide® 12060-00-3 235-038-5 MN.D. 0.005 Toxic for reproduction
Lead THanium Zirconium Cide® | 12626-81-2 235-727-2 N.D. 0.005 Toxic for reproduction
Pentalead tefracxide sulphata® 12065-90-5 235-067-7 MN.D. 0.005 Toxic for reproduction
EIE:HIW' Aoy, e g012-00.8 | 232.982.1 N.D. 0005 | Taxic for repraduction
Sg;ﬁ soid. banum sall, tead- | pooneoen | srmores N.D. 0.005 Toxic for raproduction
Silicic acid. lead salt® 11120-22-2 234-363-3 MN.D. 0.005 Toxic for reproduction
3;’2;@':‘5 acid,  lead  sall. | eoson g7 | 2B3-467-1 N.D. 0005 | Toxic for reproduction
Tetraothyload® 78-00-2 201-075-4 MN.D. 0.005 Toxic for reproduction
Tetralead trioxide sulphatea® 12202-17-4 235-380-5 MN.D. 0.005 Toxic for reproduction
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SGS

Test Re POrt NO. F620101/LF-CTSAYAA12:41389  Issued Dale: November 26,2012 Page 12 of 14

CAS Concentration | Reporting T
Substance Name AT EC number (%) Limit (%) Classification
Trlead dicxide phosphonate® 12141-20-7 235.252.2 N.D. 0.005 Toxic for reproduction
Furan 110-00-9 203-727-3 MN.D. 0.05 Carcinogenic
Propylana cxide:; 1,2- a2 Carcinoganic
spoxypropane; mathyloxirane Faealid el WL, B0 Mutagenic
] - o Carcinoganic
Digthyl sulphata 64-67-5 200-589-8 M.D. 0. Mutagenic
Dimethyl sulphate T7-781 201-058-1 MN.D. 0.05 Carcinogenic
3 ethyl- 2-mothyl-2-(3- 143860-04- 150, e = B :
ettty 3 axeegitine 5 421-150-F M.D. 0.05 Toxic for reproduction
Dinozeb 28-85-7 201-861-7 MN.D. .05 Toxic for reproduction
4 4-methylenedi-c-toluidine 838.32.0 212-652-8 N.D. 0.05 Carcinoganic
Carcinoganic
4 4-cxydianiline and itz salis 101-80-4 202-977-0 MN.D. .05 Mutagenic
4 Aminoazobenzene; oo s
£ Phenylazoaniline 60-09-3 200-453-8 MN.D. 0.05 Carcinoganic
4 methyl-m-phanylenadiamine S e
{2, 4-toluane- diamina} 95-80-7 202-453-1 MN.D. 0.05 Carcinogenic
&-methoxy-m-toluidine = B =
{p-crazsiding) RN TR St Lo M.D. 0.05 Carcinoganic
Biphanyl-4-ylaming 92-67-1 202-1771 M.D. 0. Carcinoganic
g-aminoazotoluang 97-55-3 202-591-2 MN.D. 0.05 Carcinoganic
o~ Toluidine; 2-Aminotoluena 95-53-4 202-423-0 M.D. 0.05 Carcinogenic
MN-methylacetamide 79-16-2 201-182-8 MN.D. 0.05 Toxic for reproduction
1-bromopropans; 3 L :
n-propyl bramide 106-94-5 203-445-0 MN.D. 0.05 Toxic for reproduction
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SGS

Test Repurt MNO. Fe90101/LF-CTSAYAA12:-41299  Issued Date: November 26, 2012 Page 13 of 14
MNote:

1. PBL = Reporting Limit

2. MN.D. = Mot detected {lower than AL}
M.A. = Mot applicable for respective material type.
The submitted sample was found to contain significant amount of specific elemant{s} of SWHC. Upon further lest
varification and alzo information provided from client, the possibility that the element{s} content criginate from
SVHC is vary unlikely, evan though thair presence cannot ba axclude antirely. It may ba assumed that the detsctad
alement{s} have a non-3VHC source.

3. Dafinition of classification is listed in Appendix A of this report in accordance with 67/542'EEC and Regulation {(EC)

Mo 12072006, For detail information, Da-ialil prlanahun i5 available at the following link:

13 2 able (Candidate list)
h .u'at:ha_aum au-'a-n.ﬁuah' uasz&r—adi:Iaf-mumaf content'51 207 526-9dd6- 287 2-534a-Bc298c89ad99
{Potential list}

4. ".The fest resuli is based on the calculation of selected elemant(s) / marker{s} and io the worst-case scenario. For
detail information, please rafer to the SGS REACH wabsite: www.reach.sgs com'substanca-of-very-high-concern-

analysis-information-page.htrm

The clignt is advised to review the chemical formulation to ascertain above melal substances present in the articla.
RL = 0.005% is evaluated for element (ie. coball. arsenic, lead. sodium, chromium, chromiumVl), silicon,
alumirum, zirconium, boron, and potassium respectively), except molybdenum RL=0.0005%
0. 1%: (wiw) = 1,000 ppm = 1,000 mg'kg

5. " B-TGIC iz ona of the isomers for TGIC compounds and hence, tested together. The reported test result is basad
the proposed ratio as according to ECHA dossier.

** End of Flﬂpuu't
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Test Re le’t MNO. Fs90101/LF-CTSAYAA12-41399  Issued Date: November 26, 2012 Page 14 of 14
Appendix A

Classification Definition under 67/548/EEC and Regulation (EC) No 1907/2006

Carcinogen Substances known to ba carcinogenic to man. There is sufficient evidence to establish a causal
Category 1 association between human exposure o a subsiance and the development of cancer.

Zarcinogen Substances which should be regarded as if they are carcinogenic o man. There is suificient
Catagory 2: gvidence to provide a strong presumption that human exposura to a substance may result in tha
development of cancer.
Genarally on tha basis of:
- appropriate long-term animal studies
- other relevant information.

Mutagan Substances known to be mutagenic to man. There is sufficient evidance 1o establish a causal
Catagory 1: association betweean human exposura 1o & substance and heritable genstic damage.

Mutagan Substances which should be regarded as if they are mutagenic to man. Thera s suificient
Category 2. gvidence to provide a strong presumption that human exposure to the substance may result in the
devalopment of horitable genatic damage, generally on tha basis of:
- appropriate animal studies,
- other relevant information.

Towic to Substances known to impair fertility in humans. Thera is suificient evidence to establish a causal
Reproduction  relationship between human exposura o the substance and impaired fartility.
Catagory 1: Substances known 10 cause developmental toxicity in humans. Thera is sufficiant evidence to

astablish a causal relationship betwean human exposure to the substance and subsaguent
developmental toxic effects in the progeny.

Toic to Substances which should be regarded as if they impair fertiity in bumans. There is sufficient
Reproduction  evidence to provide a strong presumplicn that human exposure to the substance may result in
Category 2:  impaired fertility on the basis of:
- clear evidence in animal studies of impairad fartility in the absence of toxic oifects, or, evidance
of impaired fertility cccurring at around the same dose levels as other toxic affects but which is not
a sacondary nonspecific consequence of tha othar toxic effects,
- other relevant infarmation.
Substances which should be regarded as if they cause developmental toxicity to humans. There
is sufficient evidence 1o provide a strong presumption that human exposure o the substance may
rasult in developmental toxicity, gonerally on the basis of:
- clear resulls in appropriate animal studies where effects have been observed in the absance of
signs of marked matarnal toxicity, or at around the same dose levels as other loxic affects but
which ara not a secondary non-specific conseguence of the other toxic effects,
- other relevant infarmation.

PET &vPvB: Substances which are persistent. bicaccumulative and toxic (PBT) or vary persistant and very
bicaccumulative (vPvE) pose a particular challenge to the chemicals safety management. For
these substances a “safe” concentration in the environment cannot be establizhad with sufficient

raliability.
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Revision History

Writer
Date No. Revision History
Drawn Approved
2012.11.29 | 001 New version W.H Jung M.S Choi
1) Change of tapping Q'ty from
2,000pcs to 2,500pcs
2013.05.14 | 002 W.H Jung Y.T KIM
2) Change of CIE tolerance
x,y:£0.005
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