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ISSUE NO :

Rev: 003

Product Family Data Sheet

LM362A - 3623 LED PKG

Introduction

Features

e Beam Angle: 120°

» Precondition : JEDEC Level 2a

e Dimension : 3.6 x 2.3 x 0.6 mm

» ESD withstand Voltage : up to +5KV [HBM]

Applications

« INDOOR LIGHTING : Ambient Light, LED tube, Down light, LED bulb and Ceiling Light

http://www.samsungled.com
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AL

1. Product Code Information
1) Luminous Intensity Bins (Ts = 25TC)

Nominal | Minimum Sorting Condition cd@100mA
CCT CRI Product Code intensity Rank Intensity Bin | Intensity Range (cd)

S1 16.6 ~ 18.9
80 SPMWHT325AD5YBWO0S0 SO S2 18.9 ~ 22.2
S3 222 ~ 255
2700K S1 18.9 ~ 20.8
76 SPMWHT325AP4YBWO0SO0 SO S2 20.8 ~ 22.8
S3 22.8 ~ 26.1
S1 16.6 ~ 19.6
3000K 80 SPMWHT325AD5YBV0S0 SO S2 19.6 ~ 22.8
S3 22.8 ~ 261
S1 16.6 ~ 20.5
3500K 80 SPMWHT325AD5YBU0SO S0 S2 20.5 ~ 23.8
S3 23.8 ~ 271
S1 179 ~ 21.2
4000K 80 SPMWHT325AD5YBT0S0 SO S2 212 ~ 245
S3 245 ~ 27.7
S1 20.5 ~ 245
68 SPMWHT325AD3Y0R0S0 SO S2 245 ~ 28.7
S3 28.7 ~ 34.3

5000K
S1 179 ~ 215
80 SPMWHT325AD5YBROSO0 SO S2 215 ~ 2438
S3 248 ~ 28.1
S1 179 ~ 21.2
5700K 80 SPMWHT325AD5YBQ0S0 SO S2 212 ~ 245
S3 245 ~ 27.7
S1 179 ~ 21.2
6500K 80 SPMWHT325AD5YBP0S0 SO S2 212 ~ 245
S3 245 ~ 27.7

Notes:

Luminous Intensity(l,, cd) values are for representative reference only

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

Nominal Minimum Sorting Condition Im@100mA
coT CRI Product Code Flux Rank E— Flux Range (Im)
S1 51 ~ 58
80 SPMWHT325AD5YBWO0S0 S0 S2 58 ~ 68
S3 68 ~ 78
2700K
S1 58 ~ 64
76 SPMWHT325AP4YBWO0S0 S0 S2 64 ~ 70
S3 70 ~ 80
S1 51 ~ 60
3000K 80 SPMWHT325AD5YBV0S0 S0 S2 60 ~ 70
S3 70 ~ 80
S1 51 ~ 63
3500K 80 SPMWHT325AD5YBU0OSO S0 S2 63 ~ 73
S3 73 ~ 83
S1 55 ~ 65
4000K 80 SPMWHT325AD5YBT0S0 SO S2 65 ~ 75
S3 75 ~ 85
S1 63 ~ 75
68 SPMWHT325AD3Y0R0S0 S0 S2 75 ~ 88
000K S3 88 ~ 105
S1 55 ~ 66
80 SPMWHT325AD5YBR0S0 SO S2 66 ~ 76
S3 76 ~ 86
S1 55 ~ 65
5700K 80 SPMWHT325AD5YBQOS0 SO S2 65 ~ 75
S3 75 ~ 85
S1 55 ~ 65
6500K 80 SPMWHT325AD5YBP0S0 S0 S2 65 ~ 75
S3 75 ~ 85

Notes: SAMSUNG ELECTRONICS maintains a tolerance of +5% on Luminous Flux measurements

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

Nominal . .
Product Code Color Rank Chromaticity Bins
CCT
) W1,W2,W3,W4,W5W6,W7,W8,
SPMWHT325AD5YBW0S0 WO (Whole Bin)
W9,WA,WB,WC,WD,WE ,WF,WG
2700K SPMWHT325AD5YBWHS0 WH (Half Bin) W5,We,W7,w8,W9,WA WB,WC
SPMWHT325AD5YBWMSO0 WM (M4 Bin) We6,W7,WA WB
) V1,V2,V3,v4,V5V6,V7,V8,
SPMWHT325AD5YBV0S0 VO (Whole Bin)
V9,VA,VB,VC,VD,VE VF VG
3000K SPMWHT325AD5YBVHSO0 VH (Half Bin) V5,V6,V7,V8,V9,VA VB,VC
SPMWHT325AD5YBVMS0 VM (M4 Bin) V6,V7,VAVB
) U1,U2,U3,U4,U5,U6,U7,U8,
SPMWHT325AD5YBU0OSO U0 (Whole Bin)
U9,UA,UB,UC,UD,UE,UF,UG
3500K SPMWHT325AD5YBUHSO UH (Half Bin) U5,U6,U7,U8,U9,UA,UB,UC
SPMWHT325AD5YBUMSO UM (M4 Bin) U6,U7,UA,UB
) T1,T2,T3,T4,T5,76,77,T8,
SPMWHT325AD5YBT0S0 TO (Whole Bin)
T9,TA,TB, TC,TD,TE,TF, TG
4000K SPMWHT325AD5YBTHSO TH (Half Bin) T5,7T6,T7,T8,T9,TA,TB,TC
SPMWHT325AD5YBTMS0 T™ (M4 Bin) T6,T7,TATB
SPMWHT325AD3Y0OR0S0
RO (Whole Bin) R1,R2,R3,R4,R5,R6,R7,R8
SPMWHT325AD5YBR0OS0
5000K
SPMWHT325AD3YORMS0
RM (M7 Bin) R1,R2,R3,R4
SPMWHT325AD5YBRMS0
SPMWHT325AD5YBQO0S0 QO (Whole Bin) Q1,Q2,Q3,Q4,Q5,Q6,Q7,Q,
5700K
SPMWHT325AD5YBQMS0 QM (M7 Bin) Q1,Q2,Q3,Q4
6500K SPMWHT325AD5YBP0S0 PO (Whole Bin) P1,P2,P3,P4,P5,P6,P7,P8
SPMWHT325AD5YBPMS0 PM (M7 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 WC
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

us 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| 0.376
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
0.384 |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 /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 Cx, Cy

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 /52
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2. Luminous Flux Characteristics (Ts = 257TC)

Nominal Minimum

e _— If(mA) VA(V) Power(W) Flux(Im) Im/W
50 5.67 0.28 34 121
100 5.93 0.59 63 106
110 5.98 0.66 68 104
120 6.02 0.72 73 102
130 6.06 0.79 78 99
140 6.11 0.85 83 97

2700K 80
150 6.14 0.92 88 95
160 6.18 0.99 92 93
170 6.21 1.06 97 92
180 6.25 1.12 101 90
190 6.28 1.19 105 88
200 6.32 1.26 109 86
50 5.67 0.28 36 128
100 5.93 0.59 67 113
110 5.98 0.66 73 110
120 6.02 0.72 78 108
130 6.06 0.79 83 106
140 6.11 0.85 88 103
2700K 76

150 6.14 0.92 93 101
160 6.18 0.99 98 99
170 6.21 1.06 103 97
180 6.25 1.12 107 96
190 6.28 1.19 112 94
200 6.32 1.26 116 92

http://www.samsungled.com
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Nominal Minimum
e _— If(mA) VA(V) Power(W) Flux(Im) Im/W

50 5.67 0.28 35 124
100 5.93 0.59 65 110
110 5.98 0.66 70 107
120 6.02 0.72 76 105
130 6.06 0.79 81 103
140 6.11 0.85 86 100

3000K 80
150 6.14 0.92 90 98
160 6.18 0.99 95 96
170 6.21 1.06 100 95
180 6.25 1.12 104 93
190 6.28 1.19 109 91
200 6.32 1.26 113 89
50 5.67 0.28 37 130
100 5.93 0.59 68 115
110 5.98 0.66 73 112
120 6.02 0.72 79 110
130 6.06 0.79 84 107
140 6.11 0.85 90 105

3500K 80
150 6.14 0.92 95 103
160 6.18 0.99 100 101
170 6.21 1.06 105 99
180 6.25 1.12 109 97
190 6.28 1.19 114 95
200 6.32 1.26 118 94

http://www.samsungled.com
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Nominal Minimum
ceT CRI If(mA) VA(V) Power(W) Flux(Im) Im/W

50 5.67 0.28 38 134
100 5.93 0.59 70 118
110 5.98 0.66 76 115
120 6.02 0.72 82 113
130 6.06 0.79 87 110
140 6.11 0.85 92 108

4000K 80
150 6.14 0.92 98 106
160 6.18 0.99 102 104
170 6.21 1.06 108 102
180 6.25 1.12 112 100
190 6.28 1.19 117 98
200 6.32 1.26 122 96
50 5.67 0.28 44 155
100 5.93 0.59 81 137
110 5.98 0.66 89 135
120 6.02 0.72 96 133
130 6.06 0.79 103 130
140 6.11 0.85 109 128

5000K 68
150 6.14 0.92 116 126
160 6.18 0.99 122 123
170 6.21 1.06 128 121
180 6.25 1.12 134 119
190 6.28 1.19 141 118
200 6.32 1.26 147 116

http://www.samsungled.com
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Nominal Minimum
ceT CRI If(mA) VA(V) Power(W) Flux(Im) Im/W

50 5.67 0.28 38 135
100 5.93 0.59 71 120
110 5.98 0.66 77 118
120 6.02 0.72 83 116
130 6.06 0.79 89 113
140 6.11 0.85 95 111

5000K 80
150 6.14 0.92 101 109
160 6.18 0.99 106 107
170 6.21 1.06 111 105
180 6.25 1.12 117 104
190 6.28 1.19 122 103
200 6.32 1.26 128 101
50 5.67 0.28 38 134
100 5.93 0.59 70 118
110 5.98 0.66 76 115
120 6.02 0.72 82 113
130 6.06 0.79 87 110
140 6.11 0.85 92 108

5700K 80
150 6.14 0.92 98 106
160 6.18 0.99 102 104
170 6.21 1.06 108 102
180 6.25 1.12 112 100
190 6.28 1.19 117 98
200 6.32 1.26 122 96

http://www.samsungled.com
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Nominal Minimum

If(mA) VH(V) Power(W) Flux(Im) Im/W

CCT CRI
50 5.67 0.28 38 134
100 5.93 0.59 70 118
110 5.98 0.66 76 115
120 6.02 0.72 82 113
130 6.06 0.79 87 110
140 6.11 0.85 92 108

6500K 80
150 6.14 0.92 98 106
160 6.18 0.99 102 104
170 6.21 1.06 108 102
180 6.25 1.12 112 100
190 6.28 1.19 117 98
200 6.32 1.26 122 96

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

1) Absolute Maximum Rating

Item Symbol Rating Condition
Operating temperature range Top -40C ~ +857C -
Storage temperature range Tstg -40C ~ +100C -
LED junction temperature T, 125°C -
Forward Current IF 200 mA -
Peak Pulsed Forward Current lrp 400 mA Duty 1/10 pulse width 10ms
Thermal resistance R, j-s 15C/W Junction to solder point
Assembly Process Temperature - 260TC, < 10sec -
ESD - 5kV HBM

2) Electro-optical Characteristics - Voltage and CRI

Item Unit Rank Min Typ Max
A1 5.6 - 5.8
A2 5.8 - 6.0
Forward Voltage” (@100 mA, Tj = 25TC) \Y, YB A3 6.0 - 6.2
A4 6.2 - 6.4
A5 6.4 - 6.6
Reverse Voltage (@5 mA, Tj = 25TC) \Y - 0.7 - 1.2
5 80 - -
Color Rendering Index? Ra 4 76 - -
3 68 - -

Notes:
1)~2) SAMSUNG ELECTRONICS maintains a tolerance of V+0.1 V, R, :#3.0 on measurements

http://www.samsungled.com 15 /82
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3) Electro-optical Characteristics - Luminous Intensity and Flux

Item Unit CCT Rank Min Typ Max
700K S1 16.6 - 18.9
(Ra 80) SO S2 18.9 - 22.2
S3 22.2 - 25.5
700K S1 18.9 - 20.8
(Ra 78) SO S2 20.8 - 22.8
S3 22.8 - 26.1
S1 16.6 - 19.6
3000K | SO S2 19.6 - 22.8
S3 22.8 - 26.1
S1 16.6 - 20.5
Luminous Intensity "
cd 3500K | SO S2 20.5 - 23.8
100 mA, Ts = 257
(@100 mA, Ts ©) S3 | 238 : 271
4000K S1 17.9 - 21.2
5700K | SO S2 21.2 - 24.5
6500K S3 24.5 - 27.7
5000K S1 20.5 - 24.5
(Ra 68) SO S2 24.5 - 28.7
S3 28.7 - 34.3
5000K S1 17.9 - 21.5
(Ra 80) SO S2 21.5 - 24.8
S3 24.8 - 28.1
700K S1 51.0 - 58.0
(Ra 80) SO S2 58.0 - 68.0
S3 68.0 - 78.0
700K S1 58.0 - 64.0
(Ra 78) SO S2 64.0 - 70.0
S3 70.0 - 80.0
S1 51.0 - 60.0
3000K | SO S2 60.0 - 70.0
S3 70.0 - 80.0
Lumi F S1 51.0 - 63.0
uminous Flux
(@100 mA, Ts = 25C) Im 3500K | SO S2 63.0 - 73.0
S3 73.0 - 83.0
4000K S1 55.0 - 65.0
5700K | SO S2 65.0 - 75.0
6500K S3 75.0 - 85.0
5000K S1 63.0 - 75.0
(Ra 68) SO S2 75.0 - 88.0
S3 88.0 - 105.0
000K S1 55.0 - 66.0
(Ra 80) SO S2 66.0 - 76.0
S3 76.0 - 86.0
Notes:
1) Luminous Intensity(l,, cd) values are for representative reference only
http://www.samsungled.com 16 / 52
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4. Typical Characteristics Graph

1) Spectrum Distribution (Ts = 25C)
2700K
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3500K
Spectrum Distribution
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5000K - CRI68
Spectrum Distribution
100% n

X 80%

=

7z

S 60%

=

-'% 40% N

g 20{];."0 ‘ /

= \V4 \

Uﬂf"{] I I I I I I I I I I I I I|ml‘""‘l"‘-— .
400 500 600 700 800
Wave Length (nm)

5000K - CRI80
Spectrum Distribution
100% ﬂ

X 80%

=

@

E 60% \

L=

E 40% | /\ \

=

2 2% AN

GG‘!{] 1 1 1 1 1 1 1 1 1 1 1 1 \‘4
400 500 600 700 800
Wave Length (nm)

http://www.samsungled.com 19 /%2



5700K
Spectrum Distribution
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2700K - CRI76 (Ts = 257)
Spectrum Distribution
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2) Forward Current Characteristics (Ts = 25C)

Relative Flux vs. Forward Current

Relative Luminous Flux vs. Forward Cument
200% - - - - - : :
* = : B : : : : -
X 150% [——————————1— B
2 - - - - - N
a - - - - - -"-." ==
E  100%
E [— - - - - [y
=] - - - - - - J—
-l . _ - - - _—
P _ _ = _ _ ]
£  50% o
— - __,.i"' - - - - 7
[-T] -- e - - - - -
= 5”000 N N S .
0%
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Forward Curment {m &)
Forward Current vs. Forward Voltage
Forward Currentvs. Forward Volatge
200 -
Y
/
= e
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5 4
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O ]
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v
S 50 —-
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0
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3) Temperature Characteristics

Relative Flux vs. Ts(solder temp.) @ 100mA

Relative Luminous Flux vs. Temperature
120%
g i
= 110%
=
L
£ 90% \\
E
3 80%
2
E T0%
@
o 60%
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Forward Voltage vs. Ts(solder temp.) @ 100mA

Forward Voltage vs. Temperature
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% 100% S—
2 90%
2
g 80%
L 70%
60%
0 20 40 60 80 100 120
Ts(C)
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4) Color shift Characteristics (Ts = 250)

Color x,y vs. Forward Current

Chromaticity Coordinate Shift
0.020
0.010
ACxy AKX
0.000 F—
AY
-0.010
-0.020
0 50 100 150 200 250 300
Forward Current (mA)
Color x,y vs. Ts(solder temp.) @ 100mA
Chromaticity Coordinate Shift
0.020
0.010
& CX,
Y HX
0.000 ——r———
AY 1
-0.010
-0.020
0 20 40 60 80 100
Ts(C)
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5) Derating Curve

250

200

-
cn
=]

Forward Current (mA)
[=]
o

o)
o

Derating Curve

= Rth(j-a) = 40°C/W
= Rth(j-a) = 60°C/W
e Rth(j-a) = B0°C/W

Rth(j-a) = 100°C/W

20 40 60 80 100

Ambient Temp (deg)

120

6) Beam Angle Characteristics

Radiation Diagram
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5. Outline Drawing and Dimension

Anode 23 06 18
[}
R
. 2 g
o S
\ -1' f—

A — I
& o ol [ 3|

22 & “

l \  Cathod Mark

Cathode
1. Tolerance is #0.1 mm

2. The maximum compressing force is 15N on the silicone @
3. Do not place pressure on the encapsulation resin ©

Recommended Land Pattern

045
=
E[\J

\l§§

\
=

L

0.5

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 as shown above. 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.
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6. Reliability Test Items and Conditions

1) Test Iltems and Results

Test

Test ltem Test Conditions ot Gyl Sample No
125 °C 24hrs drying — 60 °C, 60 %RH 120hrs
MSL Test — 260 °C 10sec 3 cycles 1 cycle "
Room Temperature 25 °C+3 °C, DC200mA 1,000 hrs 22
life test
High Temperature 85 °C+3 °C, DC200 mA 1,000 hrs 22
life test
High Temperature o o
e 1 85°C+3 °C, 85 %*2 %RH, DC200 mA 1,000 hrs 22
humidity life test
Low Temperature -40 °C+3 °C, DC200 A 1,000 hrs 22
life test
Power Temperature -40 °Cc/20 min < 85 °C/20 min, 100 evel 50
Cycle Temp. change within 100min, on/off 5 min cycles
-45 °C/15 min < 125 °C/15 min,
Thermal Shock Temp. change within 5min 200 cycles 100

— Hot plate 180 °C

High Temperature

Ta=120 °C+3 °C 1000 hrs 11
Storage
Low Temperature _ o o
Ta=-40°C+3 °C 1000 hrs 11
Storage
Ay Ry R1:10 MR, R2:1.5k®, .
ESD(HBM) CED_YE‘EE G100 pF, V = 45 KV 5 times 10
\" Lc D.U.T.
R1:10 M?, R2: .
ESD(MM) coong pg V20 L Stimes 10

100~2000~100 Hz, 200 m/s2,
Vibration Test Sweep 4 min, 4 cycles 11
X, Y, Z 3 direction, each 1 cycle

. 1500G, 0.5 ms,
Mechanical Shock Test 3 shocks each X.Y-7 axis 5 cycles 11
2) Criteria for Judging the Damage
. Limit
Item Symbol Test Condition
Min Max
Forward Voltage Ve Ir = 100 mA Init. Value*0.9 Init. Value*1.1
Luminous Flux Im Ir = 100 mA Init. Value*0.8 Init. Value*1.2

http://www.samsungled.com 27 /%2
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7. Solder Conditions
1) Reflow Conditions ( Pb Free )

Reflow Frequency : 2 times max.

Peak Temp. @ 260+£57C, Max, 10sec

100

th
=
[
=
L)

250 300

il
-

250 —
= lime above 2207 : Max. 60sec
£ -
= 200 —
2 Preheating : 150~180C Max. G0sec
g — i
5 150 . |
o | :
E | i
9 100 — | 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 28 /%2



AL

8. Tape And Reel

(Z) 400000200 Oatre g
{3 0.3010m0 2
Anode | é
11 -
1 . N
| 2 - . \O§
T 9 \ | | | ' | | | A 5
! - : . e ! ) . a8
[ T3 v . T @
T I ! ! I ! :\ 1 /"I
1 ” ' . | \l-fﬁi_é'”-&}“f_@!e'
Cathode
| (B) 8w natmy
LS.
‘ 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"° B
13.0°°
4
@605 | oAl
3

Tolerance 0.2 , Unit:mm

(1) Quantity : The quantity/reel to be 4,000 pcs.

(2) Cumulative Tolerance : Cumulative tolerance/10 pitches to be +0.2 mn

(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° angle to be the carrier tape.

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

damp proof package.
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9. Label Structure
1) Label Structure

@O@ED
A1W1S1

SPMWHT325AD5YBW0S0 ATW1S1 O™
i
GLAW94001 / 1001 / 4,000 pcs

i Rank Code

T

Rank Code
@® : Forward Voltage Rank
©@ : Chromaticity Coordinate Rank
@®® : Luminous Intensity Rank

2) LOT Number

The Lot number is composed of the following characters

A1W1S1

SPMWHT325AD5YBW0S0 A1W1S1 01
i
OE@EED®® / 1@®© / 4,000 pcs
i

el

DE@E@EED®E® / l@D© / 4,000 PCS

: Production Site (S:SAMSUNG LED, G:GOSIN 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)

™®® : SAMSUNG LED Product number (1 ~ 999)

@®@© : Reel Number (1 ~ 999)

@ ©® e o

http://www.samsungled.com 30 /82
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10. Packing Structure

1) Packing Process
Reel

SPMWHT325AD5YBW0S0 ATW1S1 01 @
I T TV .

GLAV94001 / 1001 / 4,000 pcs f v
i (‘,:.,

Piwsuing

Aluminum Vinyl Bag OOOOO@

A1W1S1

SPMWHT325AD5YBW0S0 A1W1S1 01

[T L —— e
GLAV94001 / 1001 / 4,000 pcs o= Ll [/.q
i |t e

Material : Paper(SW3B(B))

SIZE(mm) Y
TYPE
L W H

7inch | 245 | 220 | 182

(™ SIDE e (11010
H
ATW1S1
SR CHIP LED
SPMWHT325AD5YBW0S0 A1W1S1 01
i Y

GLAV94001 / 1001 / 40,000 pcs -
i

I  [Box Label]

A
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2) Aluminum Packing Bag

CAUTION LEVEL A1TW1S1

: ; SPMWHT325AD5YBWO0S0 A1W1S1 01
This bag contains 2
MOISTURESEIESITIVEDEVICES a LTI L AR
GLAW94001 / 1001 / 4,000 pcs
IO m
1. Shelf life in sealed bag: 12 months at <40C and <90%
relative humidity (RH) \ w /

2. Peak package body temperature: 240 C
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 Jess than 30C /60% RH, or
b. Stored at < 10% RH
4, Devices require bake, before mounting, if:
a.Humidity Indicator Card is > 65% when read at 23+57T, or
b. 2a is not met.
5. If baking is required, devices must be baked for 1 hours at 60+5T

Note: if device containers cannot be subjected to high temperature or 4.9

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

bake procedure,

Bag seal due date:

Note: Level and body temperature by IPC/JEDEC J-STD-020 ‘E \M?Emwewc -t
W =0 A B Important
o] dFEug AH WL 47 W FHINZLEH AEFE L3 This Al Zipper bag is designed to protect the enclosed
71 98 AR DFUh AR Folle F4 £ FPE& 4 products from moisture and ESD. Once opened, the
Alste A& AA4FY products should be soldered onto the printed circuit
7 8 AANZRY AEL BE 57 Yl AL T AL board immediately. When not in use, please do not
A e AAE 2 Hell Yol B3 54 7] wpghdh A& leave the products unprotected by the Al Zipper Bag.
A G AAE L Aol Y& g vloi FEE tole] To repack unused products., please ensure the zip-lock
3} A 93 AHRES SASA Qe FA7] wbid. is completely sealed with the dry pack left inside.

Silica gel & Humidity Indicator Card in Aluminum Vinyl Bag
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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.
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7) Devices require baking before mounting, if humidity card reading is >60% at 23+5C.

Oter ST HAIIIES £=XIJF 23+5TCOH A 60% O|&0I2tH, MS & & M0l bakingdhOf &
8) Devices must be baked for 1 hour at 65+5C, if baking is required.
OFot bakingO| ZRotCtH, HE2 6515TCH M 1AI12H B & baking T/ HOF &.

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= ZF&J| 2 MXI0 228t HMS01E=2, LED M3 U2 AMile E&D|
HANEHLO0ILL &2=HEE AIE0HIIE HEE
If voltage exceeding the absolute maximum rating is applied to LEDs, it may cause
damage or even destruction to LED devices.

tet M 32X E =ol= &2 0| LEDO JIolXIH, LED AXt= I &1Lt
g A

[‘D

}

[o) k=3
MO

o

r

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.
ZHE MB32 SE8F2 3t Turn on Mol Mol M MJRUAL =22 2
oy H=es B = US.

If the LED is applied to luminaires(fixtures), it may cause color coordinate shift.

2= MAE Al M2E 0ls0l 20 Jtsd0l 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 encapsulant
when they exposed to light and heat .

VOCs(R 2 RII stet2)s S0 MAEde E=H, Flux, Z3HAl

=Il2 MMM 2ot LEDS Acl2 SXMHE Fitotl, & L= E0
CEL/AS [ HM0| 2 & = US.

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

Oldfet slaf2 SIIFZRH Us 2o Sle 4= 2 = US.

In order to prevent these problems, we recommend you to know the physical
properties of materials used in luminaires, They must be selected carefully.
Olefst 22X &M HXE oM, SIIF0 ASE= Ao Giet =24 €10
F=O|ot e TIO{0FE.
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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.

MEEIS LEDE Ag( )E T3 2lETy S |

), SA(CI), £= U2 22 =0 3N Ag(2)2 Z2H(E= HE2M)e=2

EH(S),
B 4+ YUs.

=3

t

T

Sulfurization of lead frame may cause intensity degradation, change of chromaticity
coordinates and, in extreme cases, open circuit. It requires caution.
clE T ol &3 (Sulfurization)= &2 Xob, MAHE HI L AS F<2

LED 2S(Open) 2 L2 =& JA2L =9It 28

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.

2|E TZe &3H(Sulfurization)l 20l € £ U2L| LEDE Otelle 2202
OGS & Atetd SRS 8 ME, AF20| 2018 @ DR, 2Bt =0, 4™ 32 =
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12. Hazard Substance Analysis Report

SGS

Test Report No. Fesot011F-cTsAYAA12-29933 lssued Date: 2012. 08. 20 Page 1 of 6

To:  $AMSUNG ELECTRONICS CO., LTD.
24 Nongseo-dong
Giheung-gu
Yongin-si
Gyeonggido
Korea

The following merchandise was submitted and identified by the client as :

SGS File No. P AYAA12-29933

Product HMame : LED Package

Item MoJ/Part No. 1 3623 WHITE PKG

Received Date :2012_08. 10

Test Period :2012.08.13 to 2012.08.20

Test Results ! For further details, please refer to following page(s)

Test Performed ! 5G5S 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

indicated in the photo without disassembly.

SGS Korea Co. Ltd.

Timothy Jeon \m
Jinhee Kim
Cindy Park

Jerry Jung/ Testing P
i Sl Jeff Jang | Chemical Lab Mgr

T LA MAAD y  COMpY AT T L GRS CIOINONS O SATGS RN VSN, SRS D4 Qe O RCOMSM B Ity w3k comey T s CorgRiny g A 0N RATA IS AN MCAT B T wn S i S Do @

S Rl COPANN e T ASETIEN i ke 5 i RIS, O BRGNS BT 00 e AT T Sy T O T SO i i Tl YT, O Ba] ket ST T e BRI, I T T L MR Sy e T T e o Lt
T o A Fom s s i - oot A el e o e o el 54 e g g s o P Tk O GO S Pt i ) R, sl I e ek 0 T LR Gy
s o e e B SRR T T DDA ) [ e SR B T

L =
L T Rl 8 L s L A S Sy . P KR IR N A KRR AR AL S 3 B
323
S5C5 Kanea Co, Lo L =23 [EE1 &

¥, SE5-3, Hogye-dong, Dongan-gu, Anyamg-sl, Greonggi-oo, Morea 435980
2 000 T+E2 {0131 4503 055 hitns s spsinh (0. 07 WWANLET 505 Comipreen kb

FOs52 Versions I Member of the EGE Group (So0M8 Géndraie ot Survelance]
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SGS

Test Report NO. F690101/LF-CTSAYAA12-29933 Issued Date: 2012. 08. 20 Page 2 of 6
Sample No. r AYAA12-29933.001
Sample Description : LED Package
tem NoJPart No. 1 3623 WHITE PKG
Materials : NiA
Heavy Metals
Test ltems Unit Test Method MDL Results
Cadmium (Cd) mg'kg With reference to IEC 82321:2008, ICP 0.5 D
Lead (Fb) mglkg With reference to IEC 82321:2008, ICP 5 .D.
Mercury (Hag) mg'kg With reference to IEC 82321:2008, ICP 2 D.
Hexavalent Chromium (Cr Vi) mg'kg With reference io IEC §2321:2008, UV-VIS 1 D.
Flame Retardants-PEBs/PBEDEs
Test llems Unit Test Method MDL Results
Monobromobiphenyl ma'kg 'With reference to IEC 82321:2008, GC-MS 5 D.
Dibromobiphenyl ma'kg 'With reference to IEC 82321:2008, GC-MS 5 D.
Tribromeobiphenyl mglkg With reference to IEC 82321:2008, GC-MS 5 D.
Tetrabromobiphenyl mg'kg With reference to IEC 82321:2008, GC-MS 5 D
Pentabromobiphenyl mg'kg With reference to IEC 82321:2008, GC-MS 5 D.
Hexabromobiphenyl ma'kg 'With reference to IEC 82321:2008, GC-MS 5 D.
Heptabromobiphenyl ma'kg 'With reference to IEC 82321:2008, GC-MS 5 D.
Octabromobiphenyl mglkg With reference to IEC 82321:2008, GC-MS3 ] D.
Nonabromobiphenyl mg'kg With reference to IEC 82321:2008, GC-MS 5 D
Decabromobiphenyl ma'kg With reference to IEC 82321:2008, GC-MS 5 D.
Monobromodiphenyl ether ma'kg 'With reference to IEC 82321:2008, GC-MS 5 D.
Dibromediphenyl ether mg'kg With reference to IEC 82321:2008, GC-MS 5 D
Tribromeodiphenyl ether mg'kg With reference to IEC 82321:2008, GC-MS 5 D.
Tetrabromodiphenyl ether mg'kg With reference to IEC 82321:2008, GC-MS 5 D
Pentabromodiphenyl ether ma'kg With reference to IEC 82321:2008, GC-MS3 5 0.
Hexabromodiphenyl ether ma'kg 'With reference to IEC 82321:2008, GC-MS 5 D.
Heptabromaodiphenyl ether mg'kg 'With reference to IEC 82321:2008, GC-MS 5 D.
Octabromodiphenyl ether mg'kg With reference to IEC 82321:2008, GC-MS 5 D.
Neonabromodiphenyl ether mg'kg With reference to IEC 82321:2008, GC-MS 5 D
Decabromediphenyl ether mg'kg With reference to IEC 82321:2008, GC-MS3 5 D.
MOTE: (1) N.D. = Neot detected.{<MDL)
(2) mgfkg = ppm
{3) MDL = Method Detection Limit
{4) - = No regulation
(5) Negative = Undetectable ! Positive = Detectable
(6) ** = Qualitative analysis (Mo Unit)
(7) * = Boiling-water-extraction:
Megative = Absence of CrVl coating
Positive = Presence of CrVl coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.
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Test Report No. Fesot011LF-cTsAYAA12-29933

Issued Date: 2012.08.20 Page 30of 6

Sample No. : AYAAT1Z-29933.001

Sample Description : LED Package

Item HoJPart No. 1 3623 WHITE PKG

Materials : NFA

Halogen Contents
Test tems Uit Test Method MDL Results
Flucrine(F) ma'kg BS EN 14582:2007 , IC 30 M.
Chilorne{Cl) mglkg BS EN 14582:2007 , IC 30 M.,
Bromine(Br} ma'kg BS EN 14582:2007 , IC 30 M.,
lodine(l) makg BS EN 145822007 ,1C 50 MO

Other(=)
Test ltems Unit Test Method MDL Results
PFO5{Perfluorooctans maglkg US EPA 3540C3550C, LCAMS 1 M.D.
Sulfonates-AcidMetal Salt/Amide)

MNOTE: (1) N.D. = Not detected.{<MDL)
(2) mgfkg = ppm
{3) MDL = Method Detection Limit
{4) - = No regulation

(5) Negative = Undetectable / Positive = Detectable

(6) * = Qualitative analysis (Mo Unit)

(7) * = Boiling-water-extraction:

Megative = Absence of Cryl coating

Positive = Presence of CrVl coating; the detected concentration in beiling-water-extraction

solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.
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AL

SGS

Test Report NO. Fesoto1/LF-cTSAYAA12-29933 lssued Date: 2012.08.20 Page 4 of 6

Picture of Sample as Received:

MOTE: (1) N.D. = Not detected.{<MDL)

(2) mg/kg = ppm

{3) MDL = Method Detection Limit

{4) - = Mo regulation

{5) Negative = Undetectable ! Positive = Detectable

(6) * = Qualitative analysis (Mo Unit)

(7} * = Boiling-water-exiraction:
Megative = Absence of CrVl coating
Positive = Presence of Cr'Vl coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with S0 cm?2 sample surface arsa.
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AL

SGS

Test Report NoO. Feso101/LF-cTsAYAA12-29933 lssued Date: 2012. 08.20 Page 5 of 6

Testing Flow Chart for RoHS:Cd/Pb/Hg/Cr®* IPBBs&PBDEs Testing

g &
Cd/Pb/Hg PBBs/PBDEs cr Cr
Mechanic_Sample Mechanic_Sample Mechanic_Sample Mechanic_Sample
Sample Measurement || Sample Measurement Sample Measurement Sample Measurement
Acid Digestion with Solvent Extraction Nonmetallic Material Metallic Material
Microwave/Hotplate of the Sample | |

Spot Test / Boiling

| Clean-up with Florisil || Adding Extraction Solution Water Extraction
Filtration | Column | |

| | Heating to 90-95°C i I;Addilng 1,5- s
Residue Concentration/Dilution for Extraction iphenylcarbazi

of Extraction Solution
| Filtration and pH Adjustment |

| for Color Development

Total Digestion Filtration | A Red Color Indicates
| | Adding 1,5 Diphenyicarbazide | | the Presence of CrVl
for Color Development |
ICP-AES/AAS/MS GCIMS i
| Confimm
| UV_Vis with UV_Vis
DATA DATA {r
DATA DATA

The samples were dissolved totally by pre-conditioning method according to above flow chart for Cd Ph,Hg.
Section Chief : Gilsae i

MOTE: (1) N.D. = Not detected {<MDL)

(2) mgfkg = ppm

(3) MDL = Method Detection Limit

{4) - = Mo regulation

{5) Negative = Undetectable ! Positive = Detectable

{B) ** = Qualitative analysis (Mo Unit)

(71 * = Boiling-water-extraction:
Megative = Abzsence of Cr'Vl coating
Positive = Presence of CrV/l coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mglkg with 50 em2 sample surface area.
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AL

SGS

Test Report NO. Fe20101/LF-CTSAYAA12-29933 lssued Date: 2012. 08. 20 Page 6 of 6

Flow Chart for Halogen Test

Sample screening using XRF.

Liquid containing water(>80%)? — Yes

"o

Weigh the samples into the combustion boat.

Add absorption solution into the bomb or tube.

Admit Oz gas or Oz +Arz2 gas and start the combustion.

Dilute
the solution
(EPA300)

Allow during absorption of the bumt gas.

Analyze absorbed solution using lon Chromatography.

Data

Ea b End LEd

MOTE: (1) N.D. = Not detected {=MDL)

(2) mgfkg = ppm

(3) MDL = Methed Detection Limit

{4} - = No regulation

{5) Negative = Undetectabile / Positive = Detectable

(B) ** = Qualitative analysis (Mo Unit)

{71 * = Boiling-water-extraction:
MNegative = Absence of CrV/I coating
Positive = Presence of CrV/I coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 ecm2 sample surface area.
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AL

_SGS

Test Report No. reso101/LF-CTSAYAA12-29940 Issued Date: August 20,2012 Page 1 of 10

To. SAMSUNG ELECTRONICS CO.,LTD.
24,Nongseo-dong
Gineung-gu
Yong-si
Gyeonggido
Korea

The following sample{s) was/were submitted and identified by/on behalf of the client as:-

Product Name : LED Package

Item/Part Name 1 3623 WHITE PKG

5GS File No. : AYAAT12-29540

Received Date : August 10, 2012

Test Period : August 11, 2012 ~ August 20, 2012

Test Performed :  SGS Korea tested the sample(s) selected by applicant with following results

Test Requested : Eighty-four {84} substances in the Candidate List of Substances of Very High Concermn

(SVHC) for authorization published by European Chemicals Agency (ECHA) on and
before June 18, 2012 regarding Regulation (EC) No 1907/200& conceming the REACH.

Test Method :  Pleasze refer to next page(s).

Test Result(s) : Please refer to next page(s).

SGS Korea Co., Litd
Timothy Jeon
Cindy park ) J
Jinhee Kim ‘-‘6 :
Sophia Kim
[MTesting Person Jeff Jang / Chemical Lab Mgr
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Test Report No. reso101/LF-CTSAYAA12-20940 Issued Date: August 20, 2012 Page 2 of 10
Test Method:

SGS In-House method - Analyzed by ICP-OES, PLM, UVVIS, LO/MS ,GG/MS and colorimetric method

Remarks:

1. The chemical analysis of specified SVHC is performed by means of currently available analytical technigues
against the following SVHC reiated documents published by ECHA:

hiip:/fecha.europa.euw'web/guest/'candidate-lisi-table (Candidate list)
These lists are under evaluation by ECHA and may subject to change in the future.

2. In accordance with Regulation (EC) No 1907/2008, any producer or importer of articles shall notify ECHA, in
accordance with paragraph 2 of Arlicle 7, if a substance meets the criteria in Article 57 and is identified in
accordance with Aricle 59(1) of the Regulation, if (a) the substance is present in those aricles in quantities
totaling over one tonne per producer or importer per year; and (b) the substance is present in those articles above
a concentration of 0.1% weight by weight (w/w).

3. Aricle 33 of Regulation (EC) No 1907/2006 requires supplier of an article containing a substance meeting the
criteria in Article 57 and identified in accordance with Article 59(1) in a concentration above 0.1% weight by weight
{wiw) shall provide the recipient of the article with sufficient information, available to the supplier, to allow safe use
of the article including, as a minimum, the name of that substance in the Candidate List.

4. 5G5S adopts the interpretation of ECHA for SVHC in aricle unless indicated otherwise. Detail explanation is

available at the following link:
- hitp:‘webstage. contribute.sgs.net/corpreach/documents’'SGS-CTS SVHC-paper-EN-11.pdf
5. Test results in this report are based on the tested sample. This report refers to testing result of composite material

group by equal weight propertion. The material in each composite test group may come from one article.
6. If a SVHC is found over the reporting limit, client is suggested to identify the component which contains the SVHC
and the exact concentration of the SVHC by requesting further quantitative analysis from the laboratory.
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AL

SGS

Test Report No. reso101/LF-cTsAYAA 1220080 Issued Date: August 20, 2012 Page 3 of 10
Test Result(s)
Concentration Reporting
Substance Name CAS number EC number (%) Limit (%) Classification
Alkanes, C10-13, chloro
(Short  Chain  Chlorinated 85535-84-8 287-476-5 N.D. 0.05 PET
Paraffins)
Anthracens 120-12-7 204-371-1 M.D. 0.05 PET
Toxic for
Benzyl butyl phthalate (BBF) 85-68-7 201-822-7 M.D. 0.05 Reproduction
Bis (2-ethylhexylphthalate) ;
oeey v 17-817 204-211-0 N.D. 0.05 HeEﬁngt'im
Bis(tributyltin)oxide 56-35-9 200-268-0 M.D. 0.05 PET
Carcinogen
Cobalt dichloride” 7646-79-9 231-589-4 N.D. 0.005 Toxic for
Reproduction
4.4- Diamingdiphew|me[hane 101-77-9 202-974-4 M.D. 0.05 Carcinﬂgen
Diarsenic pentaoxide® 1303-28-2 215-116-9 M.D. 0.005 Carcinogen
Diarsenic trioxide* 1327-63-3 215-481-4 M.D. 0.005 Carcinogen
Toxic for
Dibutyl phthalate (DBP) 84-74-2 201-557-4 N.D. 0.05 Reproduction
Hexabromocyclododecans 25637-99-4and
(HBCDD) and all major 3194-55-6 247-148-4
diastereoisomers identified (134237-51-7, | and 221-695- N.D. 0.05 PBT
(a-HBCDD, PB-HBCDD, | 134237-50-8, 9
HECDD) 134237-52-8)
Carcinogen
Lead hydrogen arsenate” 7784-40-9 232-064-2 M.D. 0.005 Toxic for
Reproduction
Sodium dichromate Carcinogen
(Sodium dichromate, 10588-01-9 1o Mutagen
dehydrate) 78e12-0) | 2341903 N.D. 0.005 Toxic for
Reproduction
S-tert-butyl-2.4,6-trinitro-m-
xylene (musk xylene) 81-15-2 201-328-4 M.D. 0.05 vPvB
Triethyl arsenate* 15606-95-8 427-700-2 M.D. 0.005 Carcinogen
f.i':::‘;f = “':;m.""‘ :;f’“ = r""‘,“; g R o e sy
Fos2 Version 5 " : 122, Tha O wallay, 5553 o
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AL

SGS

Test Report No. resoto1/LF-cTsAYAA12-20940 Issued Date: August 20, 2012 Page 4 of 10

Concentration | Reporting
Substance Name CAS number | EC number (%) Limit (%) Classification
Di-isobutyl phthalate(DIBP) 84-69-5 201-553-2 M.D. 0.05 Toxic for Reproduction
2,4-Dinitrotoluene 121-14-2 204-450-0 M.D. 0.05 Carcinogen
Tris(2-chloroethyl) 115-96-8 204-118-5 N.D. 0.05 Toxic for Reproduction
phosphate
. PET,; vPvB
Anthracene oil 90640-80-5 292-602-7 M.D. 0.05 Carcinogen
Anthracens oil, PET,; vPvB
anthracene paste; 91995-17-4 205-278-5 M.D. 0.05 Carcinogen
distn. Lights Mutagen
Anthracens oil, PBT; vPvEB
anthracene paste, 919585-15-2 295-275-9 M.D. 0.05 Carcinogen
anthracene fraction Mutagen
. PBT; vPvB
prihracens o, 00640-827 | 2926048 N.D. 0.06 Carcinogen
Mutagen
i PET, vPvE
Anthracene oil, !
: 90640-81-6 292-603-2 M.D. 0.05 Carcinogen
anthracene paste Mutagen
Coal tar pitch, PET,; vPvE
high temperature 65996-93-2 266-028-2 N.D. 0.05 Carcinogen
Lead sulfochromate yellow 1344-37-2 215-693-7 N.D 0.005 Carcinogen
(C.1. Pigment Yellow 34)* o : Toxic for Reproduction
Soiate (r:gao{r{galdepign:nﬁﬁa;g 12656-858 | 235-750-9 N.D 0.005 Carcinogen
104)° o o . Toxic for Reproduction
" Carcinogen
Lead chromate 7758976 231-846-0 M.D. 0.005 Toxic for Reproduction
. Carcinogen
Acrylamide 79-06-01 2011737 M.D. 0.05 Mutagen
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AL

SGS

Test Report No. resoto1/LF-cTSAYAA12-20940 Issued Date: August 20, 2012 Page 5 of 10

Concentration | Reporting .
Substance Name CAS number | EC number (%) Limit (%) Classification
) _— 10043-35-3 233-138-2 ] ]
Boric acid 11113-50-1 234.943. 4 MLA. 0.005 Toxic for Reproduction
oo 1330-43-4
D'iacé'“’" lrabiore; 12170043 | 2155404 N.A. 0.005 Toxic for Reproduction
kel 1303-96-4
Talataran (Rsnduin 12267731 | 235541-3 N.A. 0.005 Toxic for Reproduction
heptaoxide, hydrate
Trichioroethylene 79-01-6 201-167-4 M.D. 0.05 Carcinogen
) Carcinogen
Sodium chromate ri-11-3 231-888-5 M.D. 0.005 Mutagen
Toxic for Reproduction
Carcinogen
Ammonium dichromate” T785-09-5 232-145-1 M.D. 0.005 Mutagen
Toxic for Reproduction
Carcinogen
Potassium dichromate® f778-50-9 231-806-6 M.D. 0.005 Mutagen
Toxic for Reproduction
. = Carcinogen
Potassium chromate 7788-00-6 232-140-5 M.D. 0.005 Mutagen
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AL

SGS

Test Report No. resoto1/Lr.cTsavAA12-20040 Issued Date: August 20, 2012 Page 6 of 10

Concentration | Reporting
Substance Name CAS number | EC number (%) Limit (%) Classification
. Carcinogen
Caobalt(ll) sulphate 10124-43-3 233-334-2 M.D. 0.005 Toxic for Reproduction
. . Carcinogen
Cobaltil) dinitrate 10141-05-6 233-402-1 N.D. 0.005 Toxic for Reproduction
. Carcinogen
Caobalt(ll) carbonate 513-T%-1 208-169-4 M.D. 0.005 Toxic for Reproduction
i . ) Carcinogen
Cobalt(ll) diacetate 71-48-7 200-755-8 N.D. 0.005 Toxic for Reproduction
2-Methoxyethanol 109-86-4 203-7113-7 N.D. 0.05 Toxic for Reproduction
2-Ethoxyethanol 110-80-5 203-804-1 M.D. 0.05 Toxic for Reproduction
; - ; : Carcinogen
Chromium trioxide 1333-82-0 215-607-8 N.D. 0.005 Mutagen
Acids generated from
chromium trioxide and
their oligomers:
Chromic acid 7738-94-5 231-801-5 N.D 0.005 Carcinogen
Dichromic acid 13530-68-2 236-881-5 o '
Cligomers of chromic
acid and dichromic
acid
1-methyl-2-pyrrolidone 872-50-4 212-828-1 N.D. 0.05 Toxic for Reproduction
2-ethoxyethyl acetate 111-15-9 203-8359-2 N.D. 0.05 Toxic for Reproduction
1,2-benzenadicarboxylic
acid, diCe-8-branced alkyl | 71888-89-6 276-158-1 N.D. 0.05 Toxic for Reproduction
esters, C7-rich
1,2-benzenedicarboxylic
acid, di-C7-11-branched and | 68515-42-4 271-084-6 N.D. 0.05 Toxic for Reproduction
linear alkyl esters
; Carcinogen
1,2, 3-trichloropropans 96-18-4 202-486-1 M.D. 0.05 Toxic for Reproduction
Hydrazine e8| 2061149 N.D. 0.05 Carcinogen
Strontium chromate® 7789-06-2 232-142-6 N.D. 0.005 Carcinogen
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Test Report No. resoto1/LF.cTsavAA12-20940 Issued Date: August 20, 2012 Page 7 of 10

CAS Concentration Reporting

Substance Name number EC number (%) Limit (%) Classification
1,2-Dichloroethane 107-06-2 203-458-1 M.D. 0.05 Carcinogenic
2,2-dichloro-4,4- 14 G 8- i i
methylenedianiline (MOCA] 101-14-4 202-9189 MN.D. 0.05 Carcinogenic
2-Methoxyaniline . )
o-Anisidine 80-04-0 201-963-1 N.D. 0.05 Carcinogenic

. _ Equivalent level of
41133 concem having probable
tetramethylbutyl)phenol, (4- 140-66-9 205-426-2 N.D. 0.05 serious eﬁegtsplo the
tert-Octylphenol) environment
Aluminosilicate Refractory 650-017-00-8 ; i
Ceramic Fibres® (RCF) (Index no.) - N.D. 0.00 Carcinogenic
Arsenic acid* 7778-39-4 231-901-9 N.D. 0.005 Carcinogenic
Bis(2-methaxyethyl) ether 111-96-6 203-924-4 N.D. 0.05 Toxic for reproduction
Bis(2-methaxyethyl) phthalate 117-82-8 204-212-6- M.D. 0.05 Toxic for reproduction
Calcium arsenate® T778-441 231-904-5 MDD, 0.005 Carcinogenic
Dichromium tris{chromate)* 24613-89-6 246-356-2 MN.D. 0.005 Carcinogenic
Formaldehyde, cligomeric
reaction products with aniline 25214-70-4 500-036-1 N.D. 0.05 Carcinogenic
(technical MDA)
Lead diazide* 13424-46-9 236-542-1 N.D. 0.005 Toxic for reproduction
Lead dipicrate” 6477-64-1 229-335-2 M.D. 0.005 Toxic for reproduction
Lead styphnate” 15245-44-0 239-2590-2 M.D. 0.005 Taouic for reproduction
N,N-dimethylacetamide 127-19-5 204-826-4 NLD. 0.05 Toxic for reproduction
(DMAC)
Pentazinc chromate ) )
octahydroxide® 49663-84-5 256-418-0 N.D. 0.005 Carcinogenic
Phenolphthalein 77-09-8 201-004-7 N.D. 0.05 Carcinogenic
Potassium
hydroxyoctacxodizincatedichro | 11103-86-9 234-329-8 N.D. 0.005 Carcinogenic
mate”
Trilead diarsenate® 3687-31-8 | 222-979-5 N.D. 0.005 Carcinogenic
Taouic for reproduction
Zirconia Aluminosilicate
Refractory Ceramic Fibres (Zr- £50-017-00-8 - N.D. 0.005 Carcinogenic
N ({Index no.)
RCF)
e e e e e o e s e e o e e S
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Test Report No. resoto1/Lr-cTsAVAA12-20940 issued Date: August 20, 2012 Page 8 of 10
CAS Concentration | Reporting "
Substance Name ity EC number (%) Limit (%) Classification

1,2-bis(2-methoxyethoxy)ethane ] . .
(TEGDME; triglyme) 112-43-2 203-977-2 N.D. 0.05 Toxic for reproduction
1,2-dimathocyethane;ethylana e : ; "
glycol dimethyl ather (EGDME) 110-71-4 203-794-9 M.D. 0.05 Toxic for reproduction
Diboron trioxide® 1303-88-2 215-125-8 MN.A. 0.005 Towic for reproduction
Formamide 75-12-7 200-842-0 M.D. 0.05 Toxic for reproduction
Lead{ll) bisimethanesulfonate)” 17570-76-2 401-750-5 N.D. 0.005 Toxic for reproduction
TGIC(1,3,5-tris{oxiranylmethyl)-
1,3,5-triazinie-2.4,6(1H,3H,5H})- 2451-62-9 215-514-3 N.D. 0.05 Mutagenic
triona)
B-TGIC (1,35-trs[{25 and 2R}-2.3
epoxypropyl]-1,2 5-triazine-2,4,6- EO653-T4-8 423-400-0 N.D. 0.05 Mutagenic
{1H,2H,5H - triona)™*
44-
biz{dimethylaminalbenzophenone 90-94-8 202-027-5 N.D. 0.05 Carcinoganic
(Michler's ketona)
NN N MN-tatramethyl-4 4'- . :
maliylenedaniing (Michors biso) 101-611 202-959-2 N.D. 0.05 Carcinoganic
[4-[4,4"-bis{dimethy lamina)
benzhydrylideneley clohexa-2,5- ol e N.D 0.05 Carcinogenic
dian-1-ylidene]dimethylammonium i : g
chloride (C.l. Basic Violet 3)
[4-[[4-anilino- 1-naphihy (][4-
{dimethylamino}pheny(lmethylens]c
yclohexa-2,5-dien-1-ylidene] 2580-56-5 215-943-6 M.D. 0.05 Carcinoganic
dimethylammonium chloride (C.1
Basic Blue 26)
.0~ Bis[4-{dimethylamino)phenyl]-4
(phenylamino)naphthalene-1- 6786-83-0 229-851-8 M.D. 0.05 Carcinogenic
methanol (C.l. Solvent Blua 4)

g . # 209-218-2
4 4-bis(dimathylamino}-4™ T . .
(metiytamialirity! alcohol 561-41-1 N.D. 0.05 Carcinogenic

T CCCTA WA () P AT WS £ 0 G COnBOIN Of SVICR DA IO IV (F (RN T KSR 8

LT S e ———
' Gl i,
M 1 P o A LT S e YD 7 ML AR 3 P T MR o 18 e
by oty oo o psapirs ey s

FO52 Version 5 S55 Kama Co., Lid 172, Tha |

i

e acs Coel e TerTs WOCTCNTS DI e, 7 peCC brmae S, Wi i TETe s G 1oy Esces Conmans: &

Trdaric o s i e ceied S Ay hrider o s Sacamend e acviaes B aTamon conbanes ber eiecs e Comaey s g Bm e o omenion
. Th Compary s uap o i 12 1 Zherd i in dorarmand chon o e s 8 a2 mrarg of Fum e and oo
Trimhd arcd R Ty AT A i bl e o

e aan e et

soxcer e icarmaice ccumnis. This docosme Canne e ko s o, mo pri e

http://www.samsungled.com

49 /82



http://www.samsungled.com

-~ R

|
Test Report No. rssoto1/LF.cTSAYAA12-20040 (ssued Date: August 20, 2012 Page 9 of 10
MNote:
1. RL= Reporting Limit
2. N.D. = Mot detected (lower than RL)
MN.A. = Not applicable for respective material type.
The submitted sample was found to contain significant amount of specific elementis) of SVHC. Upon further test
verification and also information provided from client, the possibility that the element(s) content originate from
SVHC is very unlikely, even though their presence cannot be exclude entirely. It may be assumed that the detected
elemeni(s) have a non-SVHC source.
3. Definition of classification is listed in Appendix A of this report in accordance with 67/548/EEC and Regulation (EC)
Mo 1907/2006. For detail information, Detail explanation is available at the following link:

hitp:/echa.europa euw'webyquest/candidate-list-tabie (Candidate list)
4., *.The test result is based on the calculation of selected element(s) / marker(s) and to the worst-case scenario. For

detail information, please refer to the SGS REACH website: www.reach.sgs.com/substance-of-very-high-concern
analysis-information-page.htm

The client is advised to review the chemical formulation to ascertain above metal substances present in the aricle.
RL = 0.005% is evaluated for element (i.e. cobalt, arsenic, lead, sodium, chromium, chromium(Vl), 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 is one of the isomers for TGIC compounds and hance, tested together. The reported test result is based
the proposed ratio as according to ECHA dossier.

Picture of Sample as Received :

“** End of Report ***
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_SGS

Test Report No. reso101/LF-cTSAYAA12-20040 Issued Date: August 20, 2012 Page 10 of 10

Appendix A

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

Carcinogen  Substances known to be carcinogenic to man. There is sufficient evidence to establish a causal
Category 1:  asscciation between human exposure to a substance and the development of cancer.

Carcinogen  Substances which should be regarded as if they are carcinogenic to man. There is sufficient
Category 2:  evidence to provide a strong presumption that human exposure to a substance may result in the
development of cancer.
Generally on the basis of:
- appropriate long-term animal studies
- other relevant information.

Mutagen Substances known to be mutagenic to man. There is sufficient evidence to establish a causal
Category 1:  association between human exposure to a substance and heritable genetic damage.

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

Toxic to Substances known to impair ferfility in humans. There is sufficient evidence to establish a causal
Reproduction  relationship between human exposure o the substance and impaired fertility.
Category 1:  Substances known to cause developmental toxicity in humans. There is sufficient evidence to
establish a causal relationship between human exposure to the substance and subseguent
developmental toxic effects in the progeny.

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

- clear evidence in animal studies of impaired ferility in the absence of toxic effects, or, evidence
of impaired fertility occurring at around the same dose levels as other toxic effects but which is not
a secondary nonspecific consequence 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 to provide a strong presumption that human exposure to the substance may
result in developmental toxicity, generally on the basis of:

- clear resulis in appropriate animal siudies where effects have been obsemned in the absence of
signs of marked maternal toxicity, or at around the same dose levels as other toxic effects but
which are not a secondary non-specific consequence of the other toxic effects,

- pther relevant information.

PBT & vPvB: Substances which are persistent, bioaccumulative and toxic (PET) or very persistent and very
bioaccumulative (vPvB) pose a particular challenge to the chemicals safety management. For
these substances a “safe” concentration in the emvironment cannot be established with sufficient
reliability.
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Date No. Revision History
Drawn | Approved
2012.12.13 001 New version JW.PARK| Y.T.KIM
2013.01.25 | 002 | 10 add VOCs atU;;-Preca‘”S“O” For | W.PARK| Y.T.KIM
Update Cx, Cy tol. : £0.01 — %0.005
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