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Product Family Data Sheet

LM561A - 5630 Middle Power LED

~ Q A [

Introduction

Features

» View Angle: 120 °

Precondition : JEDEC Level 2a

Dimension : 5.6 x 3.0 x 0.95 mm

ESD withstand Voltage : up to £ 5KV [HBM]
Reliability Test : Refer to page 24

Applications
* INDOOR LIGHTING : Ambient Light, L-tube, Down light, LED bulbs and Ceiling Light
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1. Product Code Information
1) Luminous Intensity Bins (Ts = 257T)

Nominal Sorting Condition Im @50mA
Product Code Flux Rank
CCT Flux 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
SPMWHT5225D5WAUO0S0
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
SPMWHT5225D5WARO0SO
5000K SO S2 6.24 ~ 7.18
SPMWHT5225D5WARMS0
S3 7.18 ~ 8.12
S1 5.20 ~ 6.13
SPMWHT5225D5WAQO0S0
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

http://www.samsungled.com
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2) Luminous Flux Bins (Ts = 25TC)

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
SPMWHT5225D5WAWHSO0

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
SPMWHT5225D5WAU0SO0

3500K SPMWHT5225D5WAUMSO0 SO S2 17.97 ~ 20.67
SPMWHT5225D5WAUHS0

S3 20.67 ~ 23.36

S1 15.57 ~ 18.39
SPMWHT5225D5WAT0S0

4000K SPMWHT5225D5WATMSO0 SO S2 18.39 ~ 21.20
SPMWHT5225D5WATHSO0

S3 21.20 ~ 24.02

S1 15.87 ~ 18.69
SPMWHT5225D5WAR0SO

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
SPMWHT5225D5WAPMS0

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 = 257TC)
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
, U1, U2, U3, U4, U5, U6, U7, U8,
SPMWHT5225D5WAT0S0 TO(Whole bin)
U9, UA, UB, UC, UD, UE, UF, UG
4000K SPMWHT5225D5WATMS0 TM(Quater bin) u6, U7, UA, UB
SPMWHT5225D5WATHS0 TH(Half bin) U5, U6, U7, U8, U9, UA, UB, UC
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
0.4300|0.3939 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
0.43590.3960 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
0.4300|0.3939 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

7153
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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 TD
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 0.3869|0.3958
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
8/83
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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 +0.01 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 0.32210.3261
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 /5




GIEEILF

2. Luminous Flux Characteristics (Ts = 25T)

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 24.2 116
80 80 80 80 80
3500K 3.03 0.24 27.7 115 3.03
90 3.07 0.28 31.0 112
100 3.10 0.31 341 110
110 3.14 0.35 37.1 108
120 3.17 0.38 40.1 106
130 3.21 0.42 431 104
140 3.24 0.45 46.0 102
http://www.samsungled.com 10 /53
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Nominal CCT If(mA) V£(V) Power(W) Flux(Im) Lm/W
50
(Sorting Current) 2.91 0.14 18.3 126
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
65 297 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 0.45 484 107
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 0.2 253 120
80 3.02 0.24 28.9 119
5700K 90 3.06 0.27 323 116
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 /53
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Nominal CCT If(mA) V£(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 0.2 251 120
80 3.02 0.24 28.8 118
6700K 90 3.06 0.27 321 116
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 44.7 107
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 ~ +100C -
LED junction temperature T, 110C -
Forward Current Ir 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 - 260C, < 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 ~ :
(@50 mA, Tj = 25T) \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
. I S1 5.20 - 6.14
uminous Intensity
(@50 mA, Tj = 25T) 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 /53



GIEEILF

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

(@";5";””?;'\? 'T'J.“inszigic) 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 2117 - 23.97

S1 15.27 - 18.06

6500K SO S2 18.06 - 20.84

S3 20.84 - 23.63

Soverso voltage | v |- : o1 | - | 12
Color Rendering Index Ra - 5 80 - -

Notes:

1) SAMSUNG ELECTRONICS maintains a tolerance of + 0.1V on Forward Voltage measurements

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

http://www.samsungled.com
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4. Typical Characteristics Graph (1. = 257)

1) Spectrum Distribution

[CCT : 2700K]
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[CCT : 3500K]

Spectrum Distribution
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[CCT : 5000K]

Spectrum Distribution
100

80

T —

60

40 l //\

) N\
U ¥ N~

400 430 300 530 600 &30 700 730  &0O

Relative Emission Intensity(’)

Wavelength(nm)

[CCT : 5700K]
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[CCT : 6500K]

Spectrum Distribution
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2) Forward Current Characteristics (T = 25¢)

[Relative Luminous Flux vs. Forward Current]

Relative Luminous Flux vs. Forward Current

300

u
i e
LR
=

223

200
173

150
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100

]
o

L
—

[ ]
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Relative Luminous Flux{a.u)

=
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Forward Current{mA)

[Forward Current vs. Forward Voltage]

Forward Current vs. Forward Voltage

Forward CurrentimA)
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Forward Voltage(V)
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3) Temperature Characteristics

[Relative Luminous Flux vs. Ts]

Relative Luminous Flux vs. Temperature
105 (I.=50mA)
100
95
90
85
a0
79

70

Relative Luminous Flux(%)
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[Forward Voltage vs. Ts]

Forward Voltage vs. Temperature
105 (I-=50mA)

95

90
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4) Color shift Characteristics

[Forward Current vs. Color Ax, Ay]

Forward Currentvs. Color Ax, Ay

0.05
0.04 %
0.03 —
0.02 —]
001 <o
0.00 _-—_-‘_-!.-__—'—‘-"ﬁﬁ'__—;_
-0.01 1
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-0.05

Color Ax, AY
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5) Derating Curve

Forward Current Derating Curve

0 Rth(j-a)= 65 T/W

| = Rth(j-a) =100 C/W
| == Rth{j-a) =150 C/W
20 |~ —— Rth(j-a) =200 T/W |

Forward Current(m#A)

0 0 20 30 40 30 &0 70 80 90

Ambient Temperature('C)
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6) Viewing Angle Characteristics

—h
—
L]

Radiation Diagram

[}
—

N

N

-30 -60

Relative Luminous Intensity{')
= fay
L] L]

-30 0 30 60 30
Angle(’)
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5. Outline Drawing & Dimension

® Cathode Anode

[ie) [)]
L. ] I [E
| 446 - - . - ~
| | L[ ‘ ]
Anode Cathode 2.7 | | 0.4
0.6 2.5 0.6
: \ \
S _; O
| ol
| 5.6 | o
‘ Ty
N 0.6 15
[

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) The thermal pad is electrically isolated from the anode and cathode contact pads.
3) Ts point & measurement method

(1) Measure the nearest point to the thermal pad as shown below. 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.

4) 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.

3@ 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 /83
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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 mh 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 mh,
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 cvoles 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 i 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,
R, R R2 : 1.5KQ, .
ESD(HBM) , 2 C - 100pF, 5 times 5
v c1; D.UT. 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 [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

* USL : Upper Standard Level LSL : Lower Standard Level

http://www.samsungled.com 24 /53
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7. Solder Conditions
1) Reflow Conditions ( Pb Free )

Reflow Frequency : 2 times max.

Peak Temp. @ 260+£57T, Max, 10sec
[ime above 2207T : Max. 60sec

250 —

Preheating : 150~180T Max. G0sec

[Temperature({T)]
o
[’
|

Max. Temp. gradient in Cooling © 5T /sec

|
100

| |
150 200 250 300

.

il
-

g0-120sec [Timelzaec)]

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

http://www.samsungled.com 25/83
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8. Tape and Reel

L=
S 0. 30+0.05
2.00£0.05 4.0040.10 ﬁ —
| s TN g
f ’ N\ s
I / T \\ u'?; % =
{ \ g 1 s
_____ S SRS -—t—- N &
\ : -
] /
\
\ : 4
\\\5_’// “|_
8.00+0.10 v #1.50Min 1. 1520.10
‘ End ‘ ’ ‘ Start
More than 40 mm ‘ Mounted with More than (100~200)mm  Leading part more than
Unloaded tape Flash LED Unloaded tape (200~400)mm
15.4"° -
13.0°°
]
+1
@O0 | i
Y

Tolerance 0.2 , Unittmm

(1) Quantity : The quantity/reel to be 1,000 pcs.
(2) Cumulative Tolerance : Cumulative tolerance/10 pitches to be +0.2 mm
(3) Adhesion Strength of Cover Tape : Adhesion strength to be 0.1-0.7 N 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 26 /53
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9. Label Structure
1) Label Structure

@OOdED
A1% 151

TN m
GLAV94001 / 1001 / 4,000 pcs
Ty

LY

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

@b : 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

A1x 151

SPMWHT5225D5WA % 0S0 A1%1S1 01
(TR EEE T R T
GLAV94001 / 1001 / 1,000 pcs
i

P iusuieg

D2R@EE®D®® / 1@b© / 1,000 PCS

®©@ 0 & 0 0

@@
@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)

27 153
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10. Packing Structure

1) Packing Process

Reel

A15% 151

SPMWHT5225D5WA % 0S0 A1%x1S1 01
e
GLAV94001 / 1001 / 1,000 pcs
i

e

HUMIDITY 1IN

000000 ™. —

\

Aluminum Vinyl Bag

s

A1x 151

SPMWHT5225D5WA % 0S0 A1%x1S1 01
e
GLAV94001 / 1001 / 1,000 pcs
i

e

Material : Paper(SW3B(B))

SIZE(mm)
TYPE \J
L W H /
7inch | 245 | 220 | 182

@ SIDE a» (100 ]
H
A19%1S1
- CHIP LED
SPMWHT5225D5WA % 0S0 A1%1S1 01
T TR AT Y
GLAV94001 / 1001 / 10,000 pcs
(T TR T “ T 4
| & [Box Label]

http://www.samsungled.com 28 /53
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2) Aluminum Packing Bag

LEVEL

CAUTION

@

This bag contains

2a

MOISTURE SENSITIVE DEVICES

1. Shelf life in sealed bag: 12 months at <40C and < 90%
relative humidity (RH)
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 30°C /60% RH, or
b. Stored at <10% RH
4. Devices require bake, before mounting, if:
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
shorter bake times are desired, reference IPC/JEDEC J-STD-033 for
bake procedure,
Bag seal due date:

(if blank, see code label)
Note' Level and body temperature by [PC/JEDEC J-STD-020

A1% 151

SPMWHT5225D5WA % 0S0 A151S1 01
T
GLAV94001 / 1001 / 1,000 pcs
i

ST

[
LEAD-FEE

‘ ATTENTION {'\
ssgememos frye

B =9 A&

o] &RuyF Ao WL 7] @ FA2EH AFE REs
71 $15te] A=Yt AE Folle F4 €0 HAds 4
Adte AL A

%7 2 AA72RE AEFL HE 7] AN AR F AE
A g AAE £ Aol Yol B 5147 st AEs
A Ge AAE £ o @& wi= wsA 4% sile] o
3 37 43 AHREE SAsA Lgsled FA7] v

B Important

This Al Zipper bag is designed to protect the enclosed
products from moisture and ESD. Once opened, the
products should be soldered onto the printed circuit
board immediately. When not in use, please do not
leave the products unprotected by the Al Zipper Bag.
To repack unused products., please ensure the zip-lock
is completely sealed with the dry pack left inside.

Silica gel & Humidity Indicator Card in Aluminum Vinyl Bag

http://www.samsungled.com
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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.
HEF HBXE ol d2 OlMet OIS0l 2ol o)== dFe =2 HetE 2 X|ot)|
flol H& s2 EXE 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.
ME32 =, 22, RIISW 22 AN B2 AtE2 HetElH, ME0] 2ERE Altle
IPA AIES 4@ ,

gon

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

LEDSl &€& Al, S& dF= AN2E

I

=H Jedotd Z2EHEINOF &
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| 22t FEst ##Z0M EEZIHH0F otH, Bt AHMIZRE S=2=
3ME = 1 0la 220 ZRotCHH A IHAE 38 220 22500
(2= bagel =9 : 12 HE, B2& 25 ~40TC, &% ~90%RH)

|]0|| 400

b

;

5) After storage bag is open, device subjected to soldering, solder reflow, or other
high temperature processes must be:

SZ Bag0l HESE =0, €H0olLt reflowsel =2 2Z0 <«

ArtOll S0k &

gl

rr

Mz C

0[0

ol

ro

M

a. Mounted within 672 hours(28 days) at an assembly line with a condition of no
more than 30°C/60%RH,
a. HIZ2 30TC/H0%RHELH 2Lt ¥2 ZEXAHM 672A12H28L)0ILHN Z&IaHOF &
b. Stored at <10%RH.
b. 10% Olotel AUHEEUHA 22500k &.

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

AESIX %S HMES LSBN 20 HE SAS OIM CHAl ZHS 3,
HES HAQN B2 HS AR

http://www.samsungled.com 30/583
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7) Devices require baking before mounting, if humidity card reading is >60% at 23+5C.
Ot ST HAIIIES X0} 23+5TCOH A 60% O|A0|2tH, HIE A& X0 bakingdioF &t

8) Devices must be baked for 1 hour at 65+5C, if baking is required.
DHoF baking0| ZRSICHH, HIZ2 65+5CO Al 1AI2F B S baking & 0{0F &

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= H&ED| 2 MXI0 228 MS0I2=%, LED HM3S UE Allle E&D|
HRNEHLO0ILL ==8HEE AIE0HIIE HEE.
If voltage exceeding the absolute maximum rating is applied to LEDs, it may cause
damage or even destruction to LED devices.
orer i SIEXIE Z=Wol= 80| LEDO Jtoi X, LED A%t= Tl & A Lt

T‘_—{BI'E .

AS.
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.
E=AME HE2 SEEK2 = Tumn on M2 Kol M MFUHAMS HS=E2EE S
oy Hess B = US.

10) Risk of Sulfurization (or Tarnishing)
Samsung Electronic's lead frame based package products (such as mid power and HV
AC) contain silver (Ag) plated lead frames. Silver may turn black (or tarnish) when
exposed to substances such as sulfur, chlorine, or other halogen compounds.
ANEIL 2IE Ty U2 Ag(2)2 28 Package XN SLICH
2(S), Ex(Cl), £= UE g2 stg=sU “8A Ag(e)2 Z2E(E=s HE2M)e=z

BtE =+ AL =2(utELICH

Sulfurization of the lead frame may result in reduction of lumen output, color shift and
an open circuit in some extreme cases.
clE Tl &3 (Sulfurization)= 22 Xof, MEE ©

LED £S(Open) &€ 222 =&

L HE B3R 22U

o
b=

30
i}
-
o

Do not store or use such lead frame LED's together with oxidizing substances listed
above. The following examples could be sources of such substances
: rubber, corrugate paper, solder cream etc.
LEDE Oteiel =52z UHEUHE ¢t =2 =10
ANE6HX Ota AlL. &3} (Sulfurization)o] 2R 2~
o

DR, 2B B0/, 2 Y S

—~

)

clE
LICH

IH

dlelS MESHHLE

30 o
I
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12. Hazard Substance Analysis - SGS

SGS

Test Repﬂ'n MNO. ess0101/LF-CTSAYAA12-16422 Issued Date: 2012. 04. 230 Page 1of @

To:  sAMSUNG ELECTROMICS CO., LTD.
Mongseo-dong
Giheung-gu
‘fangin-si
Gyeonggi-do
Korea

The following merchandise was submilted and identfied by the chent as -

5G5S File No. © AYAA12-18422

Product Name - LED Package

Item MoJ/Part Mo - 5630 WHITE PKG

Received Date -2012.04. 23

Test Period t2012.04.24 to 2012.04.30

Test Resulis * For further details, please refer to following page(s)

Test Performed 1 S35 Korea tested the sample(s) selected by applicant with following results.

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

ndicated in the phote without disassembly.
5G5S Korea Co. Lid.

T Ty

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

Tan dmarmrt o mmard B Coopasy wh i G T, el o b Beien St o
LI e o] ey e 8 L
- A e e e Ay o S ms

rmoeydan T Semey —
- mmr shrmar g, + bt v v

2-B, Mogye-dang. Dongea-ga,
T TeaZ U3 AED8 226 [Eoy

Atgmrg-al, Gynorggi-dc Koras 421000

FOSZ Viemind |

Mambar of tha 55

caz (Socdle Gaamwe In Sarvelleaza)
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Test REPDI’t MNo. Fea0i04/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 o IEC 6232122003, ICP 5 MO
Karcury (Hg) mgrg Wiith reference fo IEC 623212004, ICF 2 ND.
Hexavalent Chromium (Cr V1) mgiig With reference to IEC 6232122008, UN-VIS MDD,
ATBENIC (AB) magrkg With reference to EPA J052{1336), U3 EPA i0 LR ER
E0108({1996). ICP
Antimony (Sb) magrkg With reference to EPA J0S2{1396), U3 EPA 10 MO
601081 1998). ICP
Beryllum (Ba) mgig With 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 Wih 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 62321:2008, GC-ME 5 M.D.
Hexabramobipheny mglig With reference fo IEC 6232122008, GC-MS 5 M.D.
Heplabromablpheny! mgrig With reference to IEC 623212008, GC-MS 5 MO,
Octabromobiphenyl myglig With reference o IEC 623212008, GC-ME g M.D.
Wonabromablghenyl mglug With reference fo IEC 6232122008, GC-MS 5 M.D.
Decabromobipheny mglig With reference to IEC 623212008, GC-MS 3 M.D.
Kanobromodiphenyl ether mg g Wih 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 Wih 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
FPositwe = Presence of Gl coating; the detected concentration in bofing-water-sxiraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area
e e St e LETaT. £ 4 b i e o o ol e ol i i of et
.'-_:_'v:.._'.'-.':.".'i:.':‘.'i.'.:__.:... w1 = — e B
jxgye-ong, Dingan-gu, Amag-al, Gywongg-da, Kores 431-080
T (001 ABDR 256 Qo deee pop b oo b ee b coTispeTah
OS2 Virsind I ulamiber of Fia 555 Geoup (ocdle GRamme & Survalle
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Test REPDH MNo. Fesoi01LF-CTSAYAR12- 16422 Issued Date: 2012. 04. 30 Page 3of @

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 Resulis
Hexabramodiphenyl ether mgig WK reference o |[EC £2321:2003, GC-MS g 4.0.
Heplabromodiphenyl ether mg g Wih reference to IEC £2321:2003, GC-M3 S 4.0,
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.0.

Halogen Contents
Teat hams Uit Tast Method MDL Rasgultz
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 =18
lodine]l} mig g BS EN 14582:2007 , IC 50 N.D.

Organctin Compounds
Test hams Unit Tagt Method MDL Resulis
Kanobutyttin (MBT] mgig DMN 284D07-13 . GCIMS a1 4.0.
Dioutyltin (DBT) magiig DN 384D7-13 . GC/M3 o1 H.0.
Tribukyiin [TST) mig g DIN 384D07-13 . GC/MS 0.1 N.D.
Bls (tribuiyHinjoxige (TSTO) mgfig DN 284D07-13 , GCIMS o1 8.D.
Bls (tribulyHimaxige (TSTO)" mg g DN 38407-13 . GC/IM3 0.1 4.0
Tetrabuiylin [TeST) mg g DIN 38407-13 . GCIMS 01 N.D.
TriphenyEin [TERT) mgiig DIN 35407-13 . GCME 0.1 MDD
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 Rasgulia

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 ey Sy ———
s i - i gy S i s o B il el e B s of-Chasl's
et f e Tor Cammania - iy et s Campnis
o v P B o e apr b
} e oy S5 worggde, Ko 4 1}
38 Horea i ' 14 T S b carisapt
FOSZ Versiand | Nkl Chndant i Hiarwe ot
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Test Report No. Feso101/LF-CTSAYAA12-16422 lssued Date: 2012. 04. 30 Page 4 of

Sample No. - AYAA12-18422.001

Sample Description - LED Package

ltem NoJPart No. - 5630 WHITE PKG

Materials T NiA
Teat ams unit Tast Method MDL Rasuliz
PFOS{Perfugsronctane magiig US EPA 3540CI3550C, LCMS 1 M.D.
Sulfonates-AcidMetal Salbtlamide)

Picture of Sample as Received:

NOTE: {1)N.D. = Mot defected.{<MDL)

{2} glkg = ppm

12V MDL = Method Detection Limit

4] - = No regulaton

(5] Megative = Undetectable / Positive = Detectable

18) ™" = Quaitative analysis (Mo Unit)

(71" = Boiling-water-extraction:
Megative = Absence of CrVl coating
Pesitve = Presence of Crl coating; the detected concentration m bofing-water-exiraction
solution &5 equal or greater than 0.02 mg'kg with 50 cm2 sample surface area.

PSS ot TR e s SR, S b et L i el g 5 SRS B i S e i T o e g

Era e =L
B Morsa T Lid ﬁnﬁ&:ﬁ::‘guﬁa: o3 u:-e-“:czﬂlin.-;‘I "-T?-'E“Fw ittt B
FO5Z Versiond I \amber of 18 550 Gezaz (Socdls GRame dn Screlieoe
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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 o :-ddi:‘lg :t:IE- g
; iphenylcarbazide
Residus IConcentration/Dilution fior Extrai::tmn tor Epolurylél'evelop et

of Extraction Sclution
| | Filtration and pH Adjustment |

Total Digestion | Filtration A Red Color Indicates

| | Al:ldfing 1,5-Diphenylcarbazide | | the Fresence of Cré+

or Color Dle'.lelcupment |

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

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

NOTE: (1) M.D. = Mot detected.(<MDL}
2img'kg = ppm
(3 MOL = Method Detection Limit
41 - = Mo regulation
(51 Megative = Undetectable ! Positive = Detectable
@) "" = QuaFtative 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
s = o o i e e T e
it s r Cxem

2 The Covaliny, S55-B, Mogye-cang, Dangan-ga, Ammag-il, Gyeor gg-de, Koran 421-080
22 183 (0031 4508 258 [ Jteee aoupb oo b e b o gl

I Sambar of fa 5 o #le Geinre Zn Sarveliletca

FOSZ viersiond
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Test REFD‘H MNoO. esa0101LF-CTSAYAR12- 16422 Issued Date: 2012. 04. 30 Page Bof @

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 solution
B - {EPA3DD)
| Allow during absorption of the burnt gas. |

| Analyze absorbed solution using lon Chromatography. li

Data

" g e

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

121 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.

wmome s dan T Sy i, v
- mmmmr rams e, o fmsd e e

FOSE Vet il I Mamber o e 555 Gecap (Socdis GRitme dn Servalleca)
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13. Hazard Substance Analysis - SVHC(REACH)

SGS

Test Report No. rssototLF-cTsavaa1z- 16118

To, SAMSUNG ELECTROMNICS COQ,, LTD.
418 Mastan-dong
Yaongtong-gu
Suwon-si
Gysonggi-do
Karea

lzsued Date: Apnl 30, 2012 Page 1of 10

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

Preduct Mams LED Package

ltern/Part Hame SE30WHITE PKGE)

SGS File Mo. AYAA1Z-168419

Received Date April 23, 2012

Test Period April 24, 2012~ April 30, 2012

Test Performed

Test Requested

Test Method
Test Result{s)

Summary

BG5S Korea testad the samplais) sslected by applcant with following results
Saventy-thres (73 substances in the Candidate List of Substances of Very High
Caoncern (SWHC) for authorization published by Europsan Chemicals Agency (ECHA)
on and bsfore December 19, 2011 regarding Regulation (EC) Mo 190720068 concaming
the REATH.

Thirteen (13} substances in the Public Corsultation List of potertial Substances of Very

High Concern (SVHC) published by Eurcpsan Chemicals Agency (EGHA) on February
28, 2012 regarding Regulation (EC) Mo 1907 /2008 concerning the REACH.

Plzase refer to nextt pageis).
Plzase refer to next pageis).

Acoording to the specifisd scops and analytical technique, concentrations of all SVHG

ara <0.1% 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

FOET Varsiond BEE Foma T, Lid

Hogre-dong, Dangus-gu, & syang- s, Cyscnpgi-da, Homs 421-060
2 (a1 400 D58 bitpolwee ng k.o hr el pgn coni preanish

| Werrbar ol #va BGS Groug 44 Gindmis da Suvallmca
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SGS

Test Report No. rssotoiLF-cTsavas12- 16218 lssued Date: Aprl 30, 2012 Paga 2 of 10
Test Method:

SGS InHouse method - Analyzed by IGP-OES, PLM, LWAVIS, 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:dfecha.suropa. eu/wely quest/candidate-list-table (Candidate list)
dfecha.suropa. eu'enfwely'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 () 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 Article 5901} in a conceniration abowve 0.1% weight by weight
(w'w) shall prowide the recipient of the article with sufficient information, available tothe supplier, to allvw safe use
of the artizke including, as a minimur, 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 SVHG 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.

FOS2 Varsiond BGE Howmm Ca,Lid. | 322, The Cvalby, 225-5, Hopve-dong, Dongue-ge, A wyang- s, Gracrpgi-da, Hores 421-080
i 0024 4802 000 F +23 (001 00 D56 ity wewse, o olmb.oa hr s by pan cor'grsnieh
| Merrbar ol tha BCE Group (Sccite Gindnde ds Suveillnce
http://www.samsungled.com 39/53
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SGS

Test Report No. ressototLF-cTsavaatz 16118

Test Result{s)

lzsued Date: Apnl 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 | 85535-84-2 287-478-5 M.C. 0.05 PET
Paraffive)
Anthracens 120127 204-3711 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 Z31-5ag-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 221-895- MO 0.05 FET
{-HBCDD, @B-HBCDD, - | 134237-50-8, a
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 A27-TO02 M.C. 0.005 Carcinogsn

http://www.samsungled.com
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SGS

Test Report No. rssototLF-cTsavaa12- 16210 lssuad Date: April 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 Carcinogen
anthracens fraction Mutagen
; FET;vFvEB
’:ﬁﬁ::ﬁin"iﬂ'ﬂ WE40-827 | 2028048 N.D. 0.05 Carcinagsn
Mutagen
Anthracens ail, PETvPvEB
anthracene paste Qed0-a1-8 202-a03-2 M.D. .05 G:ﬂrcinl:-gen
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 Garcinagen
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 Toxic 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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Test Report No. resototLr-cTsavaa12- 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 10141-05-8 233-4021 M.C. 0.005 Toxic for Freproduction
. . Cearcinogen
Cobaktilly carkonsate E13-T%1 202-1689-4 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-T15-7 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 1333-22-0 215-607-8 M.Cx 0,005 M n
Acids gensrated from
chramium trioxide and
their clgomers:
Chromic acid Trags-od-5 Z31-801-5 M.D 0.005 Carcinogen
Cichromic acid 13530-68-2 Z36-881-5 - '
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 A3-830-2 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 A02-486-1 M.Cn (.05 Taic for Reproduction
Hydrazine A | 20e-1148 M. 0.05 Carcinagen
Strontium chromate® Traee-2 Z32-142-8 M.CL 0,005 Carzinogen
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SGS

Test Report No. ressototiLF-cTsavaa iz 1641 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
Biis{2-methoaysthyl) phthalate 117-82-8 2d-212-8 M.C. (.05 Tomic for reproduction
Calzium arsenate® TrTE-44-1 231-904-5 MO 0,005 Carcinogenic
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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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 laminoibsrzophenone B0-ad-5 202-027-5 M. (.05 Carcincgenic
{Michlars ketone)
MMM M- tetramattee k-4 4 A . .
methylenedianilng (Michlers base) | 17151 anz-ege-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
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Test Fleport NO. Feaoi01/LF-cTSAYAA12- 16418 lssued Date: Apvil 30, 2012 Page 9 of 10

Hote:

1. RL= Reporting Limit

2. M.D.= Mot detected {lowsr than FL)
MLA. = Mot applicakle for respective material type.
The submitted sample was found to contain significant amount of specific elementis) of SVHC. Upon further test
varification and ako irformation provided from clent, the possibility that the elementis) content ariginate from
SVHC is wery unlikely, even though their presence cannot be exclude entirely. | may be assumead that the detected
elament|s) have anon-SVHC source.

3. Definition of classification is listed in Appendix A of this report in accordance with 87/B4YEEC and Regulation (EG)
P 19072006, For detail Infcurmmim,, Da‘tﬂ]l El:planailu:un iz available at the follveing link:

dbla (Candidate Est)
Ef.facha.aumga au.fanﬁmb.fguast."\rla'n'-a:tcld fournal content/@@ecde 10-bd37-4ecd-bade

adsb 1 beefGEa (potential list)

4. *.The test result is based on the cakulation of selscted elermentis) / marker(s) and to the worst-case scenario. For
detail information, please vefer to the 5G5S REACH website: wew.reach.sgs com'substance ofvery-high-concerm-
analysis-information-page. hitrm
The client is advised to review the chemical formulation to ascertain above meatal substancas presant in the article.
RL = 0U00E% is svaluated for slement (ie. cobal, arsenic, lead, sodium, chramium, chremium{Vl), silicon,
aluminum, zirconium, boron, and potassium respectively ), except molybdenum RL=0.0005%

0.1% (e = 1,000 ppm = 1,000 magkg

Picture of as Received :

*=** End of Report ***
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SGS

Test Report No. rssototLr-cTsavaatz 16a18 lssued Date: April 30, 2012 Page 10of 10

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 bsteesn 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 8 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 bstaesn human exposurs 1o a substance and heritabzle genetic damage.

Substances which should be regavded as i they are mutagenic to man. There is sufficient
avidencs to provide a strong presumption 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 evidence 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 b= regarded as if they cause developmental toeticity to humans. There
i sufficient evidence to provide a strong presum ption that human exposure to the substance may
resultin developmental 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 smvitonment carmot be establishead with sufficient
reliability.
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SGS

Test Re port NO. Fs90101/LF-CTSAYAA12:41399  Issuced Date: November 26, 2012 Page 11 of 14
CAS Concentration Reporting .
Substance Name number EC number (%) Limit (%) Classification

Dicobis{stearatojtrilead* 12578-12-0 235.702-8 M.D. 0.005 Toxic for reproduction
Fatty acids. C16-18, lead salis” 91031-62-8 282-966-7 M.D. 0.005 Taxic for reproduction
Lead bis(tatraflucroborata)® 13814-96-5 237-486-0 M.D. 0.005 Taxic for reproduction
Lead cyanamidata® 20837-86-3 244-073-3 M.D. 0.005 Taxic for reproduction
Lead dinitrate® 10099-74-8 233-245.9 M.D. 0.005 Toxic for raproduction
Laad oxide (lead monoxida)* 1317-36.8 | 215.267-0 N.D. 0.005 Toxdic for raproduction
Lead tetroxide (oramge lead)” 1314-41-8 215-235-8 M.D. 0.005 Taxic for reproduction
Lead fitanium tricxide® 12060-00-3 235-038-3 M.D. 0.005 Taxic for reproduction
Lead Titanium Zirconium Cide® | 12626-81-2 235-727-4 M.D. 0.005 Taxic for reproduction
Pentalead tetracxide sulphata® 12065-90-5 238-067-7 M.D. 0.005 Taxic for reproduction
Elﬁ']'“’m- antimany lead 8012.00-8 | 222.382-1 N.D. 0005 | Taxic for reproduction
?g'&_‘; acid. barium salt, lead- | oonpy 7o | a700715 N.D. 0.005 Toxic for reproduction
Silicic acid. lead salt® 11120-22-2 234-363-3 M.D. 0.005 Taxic for reproduction
;'é"ﬁ:’ig':'s acid. lead  sall | coooann7 | 23-467-1 N.D. 0005 | Toxic for reproduction
Tetrasthylload® 78-00-2 201-075-4 M.D. 0.005 Taxic for reproduction
Tetralead tricxide sulphate* 12202-17-4 235-380-3 M.D. 0.005 Toxic for reproduction
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SGS

Test Re port MNO. Fe90101/LF-CTSAYAA12:41399  Issued Date: Movember 26, 2012 Page 11 of 14

CAS Concentration | Reporting —
Substance Name number EC mumber (%) Limit (%) Classification

Dicxobis{stearatotrilead" 12578-12-0 235-702-8 M.D. 0.005 Toxic for reproduction
Fatty acids. C16-18, lead salis” 91031-62-8 2592-966-7 MN.D. 0.005 Toxic for reproduction
Lead biz(tatraflucroborata)® 13814-98-5 237-486-0 MN.D. 0.005 Toxic for reproduction
Lead cyanamidate® 20837-86-3 244-073-5 MN.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 Toxic for reproduction
Lead tetroxide (orange lead)” 1314-41-8 215-235-8 MN.D. 0.005 Toxic for reproduction
Lead titanium tricxide” 12060-00-3 235-038-5 MN.D. 0.005 Taxic for reproduction
Lead Titanium Zirconium Cide® | 12626-81-2 235-727-4 MN.D. 0.005 Toxic for reproduction
Pentalead tetracxide sulphate® 12065-90-5 235-067-7 MN.D. 0.005 Taoxic for reproduction
;"Iﬁ']"’m- antimany lead 8012-00-8 | 232.382-1 N.D. 0005 | Taxic for repraduction
Sg;ﬁ acid, barium sall, lead- | coppy 7o g | o7oo7is N.D. 0.005 Toxic for raproduction
Silicic acid. lead salt® 11120-22-2 234-363-3 MN.D. 0.005 Taxic for reproduction
3';2;2.”5 acid,  lead  sall | eoooang 7 | 2R3-467-1 N.D. 0005 | Taxic for reproduction
Tetraathylload® 78-00-2 201-075-4 MN.D. 0.005 Taxic for reproduction
Tetralead trioxide sulphate® 12202-17-2 235-380-5 MN.D. 0.005 Taxic for reproduction
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SGS

Test Report No. rea0101/LF-CTSAYAA12.41309  Issued Date: November 26,2012 Paga 12 of 14

CAS Concentration | Reporting b, a
Substance Name i EC mumber (%) Limit (%) Classification
Trilead dioxida phosphonate* 12141-20-7 235-252.2 M.D. 0.005 Toxic for reproduction
Furan 110-00-9 203-727-3 M.D. 0.05 Carcinggenic
Propylana oxide; 1,2- - = Carcinogenic
epaxypropang. methyloxirane sl BIMERT == el Ll Mutagenic
. . Carcinoganic
Diethyl sulphate 64-67-5 200-589-6 M.D. 0.05 Mutagenic
Dimethy| sulphate 77-781 201-0581 M.D. 0.05 Carcinoganic
J-ethyl- 2-mathyl-2-(3- 143860-04- F = Tt i ;
mothylbulyl}-1, Z-oxazciiding 5 421-150-7 MN.D. 0.05 Toxic for reproduction
Dinoseb 88-85-7 201-861-7 M.D. 0.05 Toxic for reproduction
4 4"-mathylonadi-o-toluidine £23g-88.0 212-658-8 M.D. 0.05 Carcinoganic
Carcinoganic
4 4-oxydianiline and itz salis 101-80-4 202-977-0 M.D. 0.05 Mutagenic
4 Aminoazobenzens; - ) i
£ Phenylazoaniline 60-09-2 200-453-6 M.D. 0.05 Carcinoganic
4 methyl-m-phenylenadiamine . .
(2. 4-toluans- diamina] 95-B0-7 202-4531 M.D. 0.05 Carcinogenic
G- methoxy-m-toluiding . - y
(p-crazsiding) ks i M.D. 0.05 Carcinoganic
Biphenyl-4-ylaming 92-67-1 202-1771 M.D. 0.05 Carcinoganic
o-aminoazotoluang 97-56-3 202-591-2 M.D. 0.05 Carcinoganic
o Toluidine; 2-Aminotoluens 95-53-4 202-429-0 MN.D. 0.05 Carcinogenic
MN-meathylacetamide 79-16-3 201-182-8 M.D. 0.05 Toxic for reproduction
1-bromopropane; . = iz S z
n-propyl bromids 106-94-5 203-445-0 M.D. 0.05 Toxic for reproduction
i ooy et :?5‘%3‘5‘2&_2‘-—?‘.:’-‘.-.‘.;‘.":-_‘-’-‘:‘::-'1: o o e e e i h.?r_.a’;'.‘-“"‘;;,?:'yf“ frmtidf ekt i
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SGS

Test HEpﬂI‘t MNO. Fe90101/LF-CTSAYAA12:-41299  Issucd Date: November 26, 2012 Page 13 of 14

MNote:

1. BL = Reporting Limit

2. N.D. = Mot detected {lower than AL}
MA. = Mot applicable for respective material type.
The submitted sample was found to contain significant amount of specific element{s} of SWHC. Upon further test
verification and also information provided from client, the possibility that the element{s} content criginate from
SVHC is vary unlikely, evan though thair presence cannot ba exclude anfiraly. It may ba assumed that the detactad
alement{s} have a non-3YHC source.

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

Mo 1207/2006. For detail information. Detail Explanallun i5 available at the following link:

3 13 i able (Candidate list)
Js'au:ha_aum au-'amwah' uaszarbc:lan’-murnal content’51207526-9ddE- 487 2- 534e-8c298c89ad99
{Potential list)

4. *.The tast result is based on the calculation of selected elemeant(s) / marker{s} and io the worst-case scenario. For

detail information, please refer to the SGS5 REACH website: www.reach.sgs.com/'substance-of-very-high-concern-

analysis-information-page.htm

The clignt is advised to review the chemical formulation to ascertain above metal substances present in the articla.
RL = 0.005% is evaluated for element {i.e. cobalt. arsenic, lead. sodium, chromium, chromium(VI), silicon,
aluminum, 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 izsomers for TGIC compounds and henca, tested together. The reported test rasult is basad
the proposed ratio as according to ECHA dossier.

Picture of Sample as Recoived :

*** End of Report
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SGS

Test Re POrt NO. F620101/LF-CTSAYAA12-41389  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 io a subsiance and the development of cancer.

arcinogen Substances which should be regarded as if they are carcinogenic o man. There is sufficient
Category 2:  avidence to provide a strong presumption that human exposure 1o a substance may result in the
devalopment of cancer.
Ganarally on the basis of:
- appropriate long-tarm animal studies
- other relevant information.

Mutagan Substances known to be mutagenic to man. Thare is sufficient evidance 1o establish a causal
Catagory 1:  association between human exposure 1o a substance and heritable genetic damaga.

Mutagan Substances which should be regarded as if they are mutagenic o man. There is sufficient
Category 2:  avidence to provide a strong presumption that human exposure to the substance may result in the
devalopment of heritable genatic damage, generally on the basis of:
- appropriate animal studies,
- other relevant information.

Toxic to Substances known to impair fertility in humans. Thera is sufficient evidence to establish a causal
Reproduction  relationship between human exposura 1o the substance and impaired fertility.
Catagory 1: Substances known to cause developmental toxicity in humans. There is sufficient evidence to

gstablish a causal relationship between human exposura to the substance and subseguent
developmental toxic effects in the progeny.

Toxic to Substances which should be regarded as if they impair fertility in bumans. There is sufficient
Reproduction  evidence to provide a strong presumplion that human exposure to the substance may result in
Category 2:  impaired fertility on the basis of:

- clear evidence in animal studies of impairad fertility in the absence of toxic effects, or, evidence
of impaired fertility cccurring at around the same dose levels as other toxic effects but which is not
a secondary nonspecific consaquaence of the other toxic effects,
- other relevant information.
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 to the substance may
result in developmental toxicity, ganarally on tha 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 lavels as other toxic offects but
which ara not a secondary non-specific conseguence of the other toxic effects,
- other relevant information.

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