Rev: 008

LM362A - 3623 LED PKG

Introduction

Features

e Beam Angle: 120°
* Precondition : JEDEC Level 2a

* Dimension : 3.6 x 2.3 x 0.6 mm
* ESD withstand Voltage : up to 5KV [HBM]
* Reliability Test : Refer to page 25
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1. Product Code Information

1) Luminous Flux Bins (Ts = 257)
Nominal Sorting Condition Im@100mA
ceT Product Code Flux Rank :
Flux Bin Flux Range (Im)
S1 51 ~ 58
SPMWHT325AD5YBWO0S0 SO
2700K S2 58 ~ 68
SPMWHT325AD5YBWKS2 s21
S3 68 ~ 78
S1 51 ~ 60
SPMWHT325AD5YBV0S0 SO
3000K S2 60 ~ 70
SPMWHT325AD5YBVKS2 S21
S3 70 ~ 80
S1 51 ~ 63
SPMWHT325AD5YBUOSO SO
3500K S2 63 ~ 73
SPMWHT325AD5YBUKS2 s21
S3 73 ~ 83
S1 55 ~ 65
SPMWHT325AD5YBT0S0 SO
4000K S2 65 ~ 75
SPMWHT325AD5YBTKS2 s21
S3 75 ~ 85
S1 55 ~ 66
5000K SPMWHT325AD5YBROS0 SO S2 66 ~ 76
S3 76 ~ 86
S1 55 ~ 65
5700K SPMWHT325AD5YBQOS0 SO S2 65 ~ 75
S3 75 ~ 85
S1 55 ~ 65
6100K SPMWHT325AD5YBPQS0 SO S2 65 ~ 75
S3 75 ~ 85
S1 55 ~ 65
6500K SPMWHT325AD5YBP0S0 SO S2 65 ~ 75
S3 75 ~ 85

Notes: SAMSUNG ELECTRONICS maintains a tolerance of #5% on Luminous Flux measurements
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2) Color Bins (Ts = 257C)
1) Color Binning

Nominal
Product Code Color Rank Chromaticity Bins
CCT
. W1,W2,W3,W4W5W6,W7,W8,
SPMWHT325AD5YBWO0S0 WO (Whole Bin)
W9,WAWB,WC,WD,WE,WFWG
SPMWHT325AD5YBWHS0 WH (Half Bin) W5,W6,W7,wW8,W9,WAWB,WC
2700K
SPMWHT325AD5YBWMSO0 | WM (Quater Bin) W6,W7,WAWB
SPMWHT325AD5YBWKS2 WK (Kitting Bin) -
. V1,V2,V3,v4,V5,V6,V7,V8,
SPMWHT325AD5YBV0S0 VO (Whole Bin)
V9,VAVB,VC,VD,VE,VFVG
SPMWHT325AD5YBVHS0 VH (Half Bin) V5,V6,V7,V8,V9,VAVB,VC
3000K
SPMWHT325AD5YBVMSO0 | VM (Quater Bin) V6,V7,VA, VB
SPMWHT325AD5YBVKS2 VK (Kitting Bin) -
. U1,U2,U3,U4,U5,U6,U7,U8,
SPMWHT325AD5YBUOSO U0 (Whole Bin)
U9,UA,UB,UC,UD,UE,UF,UG
SPMWHT325AD5YBUHSO0 UH (Half Bin) uU5,U6,U7,U8,U9,UA,UB,UC
3500K
SPMWHT325AD5YBUMSO0 UM (Quater Bin) U6,U7,UA,UB
SPMWHT325AD5YBUKS2 UK (Kitting Bin) -
. T1,T2,T3,T4,75,T6,T7,T8,
SPMWHT325AD5YBT0S0 TO (Whole Bin)
T9,TA,TB, TC,TD,TE,TF,TG
SPMWHT325AD5YBTHSO0 TH (Half Bin) T5,T6,T7,T8,T9,TA,TB,TC
4000K
SPMWHT325AD5YBTMS0 TM (Quater Bin) T6,77,TA,TB
SPMWHT325AD5YBTKS2 TK (Kitting Bin) -
SPMWHT325AD5YBR0S0 RO (Whole Bin) R1,R2,R3,R4,R5,R6,R7,R8,
5000K
SPMWHT325AD5YBRMS0 RM (Quater Bin) R1,R2,R3,R4
SPMWHT325AD5YBQOS0 QO (Whole Bin) Q1,Q02,Q3,Q4,Q5,Q6,Q7,Q8,
5700K
SPMWHT325AD5YBQMSO0 | QM (Quater Bin) Q1,Q2,Q3,Q4
6100K SPMWHT325AD5YBPQS0 | PQ(Special Bin) P2,P4,P8,Q1,Q3,Q7
SPMWHT325AD5YBP0S0 PO (Whole Bin) P1,P2,P3,P4,P5,P6,P7,P8,
6500K
SPMWHT325AD5YBPMS0 PM (Quater Bin) P1,P2,P3,P4
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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 ¥
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 wce
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
0.4300|0.3939 0.4385|0.4119
V3 VB
0.4359|0.3960 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 0.4259|0.4073
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
0.4342)0.4028 0.4430|0.4212
0.4300|0.3939 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
0.4359|0.3960 0.4449|0.4141
0.4359|0.3960 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
U |03915/03768| - 10.3968 103930
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

ué 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
1 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
0.3744|0.3685 0.3782(0.3837
0.3783|0.3646 0.3825(0.3798
0.384 |0.3681 0.3887(0.3836

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
71762
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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
oy |03451]03554] 10344003428
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

0.3068 | 0.3113 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
0.3144/0.3186 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
0.30280.3304 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
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2. Luminous Flux Characteristics (Ts = 257C)

Nominal Minimum
ceT CRI" If(mA) VF(V) Power(W) Flux(Im) Im/W

50 5.71 0.29 33 116
100 5.96 0.60 61 103
110 5.99 0.66 66 101
120 6.03 0.72 72 99
130 6.06 0.79 77 98
140 6.09 0.85 82 96

2700K 80
150 6.11 0.92 87 95
160 6.14 0.98 91 93
170 6.17 1.05 96 91
180 6.20 1.12 100 90
190 6.23 1.18 104 88
200 6.27 1.25 109 87
50 5.71 0.29 34 120
100 5.96 0.60 64 108
110 5.99 0.66 70 106
120 6.03 0.72 75 104
130 6.06 0.79 81 102
140 6.09 0.85 85 100

3000K 80
150 6.11 0.92 91 99
160 6.14 0.98 96 98
170 6.17 1.05 101 96
180 6.20 1.12 106 95
190 6.23 1.18 111 93
200 6.27 1.25 115 92

http://www.samsungled.com 9/ 62
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Nominal Minimum
ceT CRI" If(mA) VF(V) Power(W) Flux(Im) Im/W

50 5.71 0.29 35 124
100 5.96 0.60 65 109
110 5.99 0.66 69 105
120 6.03 0.72 75 103
130 6.06 0.79 80 102
140 6.09 0.85 84 99

3500K 80
150 6.11 0.92 90 98
160 6.14 0.98 96 97
170 6.17 1.05 100 95
180 6.20 1.12 105 94
190 6.23 1.18 108 91
200 6.27 1.25 112 89
50 5.71 0.29 36 127
100 5.96 0.60 68 114
110 5.99 0.66 74 112
120 6.03 0.72 79 110
130 6.06 0.79 85 108
140 6.09 0.85 90 106

4000K 80
150 6.11 0.92 96 104
160 6.14 0.98 101 102
170 6.17 1.05 105 100
180 6.20 1.12 109 97
190 6.23 1.18 113 96
200 6.27 1.25 118 94

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

50 5.71 0.29 37 131
100 5.96 0.60 69 116
110 5.99 0.66 76 115
120 6.03 0.72 82 113
130 6.06 0.79 87 111
140 6.09 0.85 93 109

5000K 80
150 6.11 0.92 98 107
160 6.14 0.98 104 105
170 6.17 1.05 108 103
180 6.20 1.12 114 102
190 6.23 1.18 120 101
200 6.27 1.25 124 99

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

50 5.71 0.29 38 132
100 5.96 0.60 69 116
110 5.99 0.66 75 114
120 6.03 0.72 81 112
130 6.06 0.79 87 110
140 6.09 0.85 92 108

5700K 80
150 6.11 0.92 98 107
160 6.14 0.98 103 105
170 6.17 1.05 108 103
180 6.20 1.12 113 101
190 6.23 1.18 118 100
200 6.27 1.25 123 98
50 5.71 0.29 38 133
100 5.96 0.60 69 115
110 5.99 0.66 76 114
120 6.03 0.72 82 113
130 6.06 0.79 87 111
140 6.09 0.85 93 109

6500K 80
150 6.11 0.92 98 107
160 6.14 0.98 102 104
170 6.17 1.05 106 101
180 6.20 1.12 112 100
190 6.23 1.18 117 99
200 6.27 1.25 123 98

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

1) Absolute Maximum Rating

Item Symbol Rating Condition
Operating temperature range Top -40C ~ +85T -
Storage temperature range Tetg -40C ~ +100C -
LED junction temperature T, 125C -
Forward Current 3 200 mA -
Peak Pulsed Forward Current lrp 400 mA Duty 1/10 pulse width 10ms

Assembly Process Temperature

260C, < 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, Ts = 25C) \Y YB A3 6.0 - 6.2
A4 6.2 - 6.4
A5 6.4 - 6.6
Reverse Voltage (@5 mA, Ts = 257C) \Y, - 0.7 - 1.2
Color Rendering Index Ra 5 80 - -
Thermal resistance(Rth, j-s) °C - - 15 -
Notes:
1)~2) SAMSUNG ELECTRONICS maintains a tolerance of V:#0.1 V, ®,:+5 %, R, 3.0 on
measurements
http://www.samsungled.com 13/ 62
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3) Electro-optical Characteristics - Luminous Intensity and Flux

Item Unit CCT Rank Min Typ Max
S1 51.0 - 58.0
2700K | SO S2 58.0 - 68.0
S3 68.0 - 78.0
S1 51.0 - 60.0
3000K | SO S2 60.0 - 70.0
S3 70.0 - 80.0
. S1 51.0 63.0
( @1(')';”;’:”“%2“’;5 ©) Im | 3500K | S0 | 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
S1 55.0 66.0
5000K | SO S2 66.0 76.0
S3 76.0 86.0
http://www.samsungled.com 14/ 62
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4. Typical Characteristics Graph @100mA)

1) Spectrum Distribution
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3500K

T, = 25T
Spectrum Distribution
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5000K - CRI80 T. = 25¢C
Spectrum Distribution
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5700K

T. = 25TC
Spectrum Distribution
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2) Forward Current Characteristics
Relative Luminous Flux vs. Forward Current

T. = 25C
Relative Luminous Flux vs. Forward Cument
200% - —~ - - - - - -
£ N i - - - o
X 150% [——————————— o
= - - - - - P - -
= - - - - - F-#‘ - - =7
E 100%
E — N — — — — — JEp—
=] - - - - - - - - J—
] _ . ™ i _ _ _ _ __
% 50% _ "J_,r-"? _ _ _ _ _
— - ,;r - - - - - - 7
[T e - - - - - - -
= 7 N O N O S
0%
0 50 100 150 200
Forward Curmment {mA)
Forward Current vs. Forward Voltage T, = 25C
Forward Currentvs. Forward Volatge
200 -
d
e
= e
= 150
- 4
5 4
= 100 .:""
O ~
= vd
= al
1
s 50 -
L. ‘_,.-"'
_‘_.--""
|t
0
5.4 5.6 5.8 6.0 6.2 6.4 6.6
Forward Voltage (V)
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3) Temperature Characteristics (@100mA)

Relative Luminous Flux vs. Ts(solder temp.)

Relative Luminous Flux vs. Temperature
120%
g i
=x 110%
=
L
£ 90% \\
E
3 80%
2
E T0%
@
o 60%
0 20 40 60 80 100 120
Ts(C)

Forward Voltage vs. Ts(solder temp.)

Forward Voltage vs. Temperature
120%
g 110%
% 100% ———c
2 90%
2
g 80%
2 70%
60%
0 20 40 60 80 100 120
Ts(C)
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4) Color shift Characteristics

Color Ax, Ay vs. Ts(solder temp.) @100mA CCT : 5000K

Color Ax, Ay vs. Temperature

0. 0050
0.0040
0.0030
0.0020
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0. 0000 e
~0.0010 \
_I]. ["]2'] -“-'.lh
=0. 0030
—0. 0040

-0. 0050

Color Ax, Ay

0 20 40 60 a0 100 120
Ts (C)

Color Ax, Ay vs. Forward Current T, = 25T

Chromaticity Coordinate Shift

0.020

0.010
ACxy AX
0.000 e

AY

-0.010

-0.020
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5) Derating Curve T. = 25T
Derating Curve
250
200
2
=150
=
2
gwn
- = Rth(j-a) = 40°C/W
= = Rth(j-a) = 60°C/W
o 50 .
w = Rth(j-a) = 80°C/W
Rth(j-a) = 100°C/W
D i 1 1
20 40 60 80 100 120
Ambient Temp (deg)
6) Viewing Angle Characteristics (@10mA, T = 25C) T. = 25T

Radiation Diagram
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5. Outline Drawing and Dimension

. Anode 18
2.3 025 | L 023

_

ol
T

N
7

1,263
¥
0.25

T

\
[/
IS
\\
"

u.a - 057

\ Cath —
6 Cathod Mark — athode

1. Tolerance is £0.1 mm

2. The maximum compressing force is 15N on the silicone body @

3. Do not place pressure on the encapsulation resin ®
Recommended Land Pattern

o 2.7
S 1.84
T %
n D
8 oS35
- Thermal pad
| 0.78 |
o o| ™
Y n|o
4 o
10
Notes: S

1) This LED has built-in ESD protection device(s) connected in parallel to LED Chip(s).
2) Ts point & measurement method
(D Measure the nearest point to the thermal pad. If necessary, remove PSR of PCB to reach Ts
point.
@ Thermal pad must be soldered to the PCB to dissipate heat properly. Otherwise, LED can be
damaged.
3) The thermal pad is electrically connected to the cathode contact pads.
4) Precautions

(» 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, LEDs 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 Items and Results

" Test
Test | T
est Item est Conditions Hours/Cydlas Sample No
125 °C 24hrs drying — 60 °C, 60 %RH 120hrs
MSL Test — 260 °C 10sec 3 cycles 1 cycle 1
Room Temperature o o
. 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 85°C+3 °C, 85 %+2 %RH, DC200 mA 1,000 hrs 22
humidity life test
Low Temperature -40 °C£3 °C, DC200 mA 1,000 hrs 22
life test
Power Temperature -40 °C/20 min < 85 °C/20 min, 100 cveles 50
Cycle Temp. change within 100min, on/off 5 min y
-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 1
Storage
Low Temperature 0 o
Ta=-40 "C+3 °C 1000 hrs 11
Storage
ESD(HBM) R0 RE1A 5 times 10
R1:10 M?, R2: .
ESD(MM) coong pFO, VAT 5 times 10
100~2000~100 Hz, 200 m/s2,
Vibration Test Sweep 4 min, 4 cycles 11
X, Y, Z 3 direction, each 1 cycle
Mechanical Shock Test 1500G, 0.5 ms, 5 cycles 11

2) Criteria for Judging the Damage

. Limit
Item Symbol Test Condition
Min Max
Forward Voltage Ve [ = 100 mA Init. Value*0.9 Init. Value*1.1
Luminous Flux Im [ = 100 mA Init. Value*0.8 Init. Value*1.2
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7. Solder Conditions
1) Reflow Conditions ( Pb Free )

Reflow Frequency : 2 times max.

Peak Temp. @ 260+£57T, Max, 10sec

100 150 200 250 300

il
-

250 —
= lime above 2207 : Max. 60sec
[3)
= 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 | ] | | |
f .

g0-120sec [Timelzaec)]

2) For Manual Soldering
Not more than 5 seconds @Max. 300C, under soldering iron.
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8. Tape And Reel

@) 40.0020.20(P0 CUMLTY) @
e ,
(13 0.30:0050) =), P
_——— e 57 crpa) N - :
o [@z 00£0.05(P2) (7)4.0020.19(70) =
) T =
\=
8
= - [ . /
S 4 7 \ / P,
& I + -+ A —
2 | ] ] <
- \ \ S
El
S o 2
—— 2
| &
\ 2 )
VS | ] 1 B [
/ A
/
A 1 | 1 1

S - N I
7
i
14) 12.00%0.3000)
h

({0) #1.00Min(D1)

Calhode Mark

(.:j\ 0.82+0.10(x0)

T @)2 5210, .r:1f4r,',;

=t

el
‘End | | | Htart
‘ More than 40 wm ‘ Mounted with More than (100~200)mm  Leading part moere than
Unloaded tape LED Package Unloaded tape (200~400 ) mm
15.4"° _
13.0°
4
@60 | |
Y

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 mm
(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

( @bo@e® )

s AJ_tJSZ\
SPMWHT325AD5YBW xS0 A1%1S2 0

i
GLAW94001 / 1001 / 4,000 pcs
T L Rank Code

\_@ J

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

2) LOT Number
The Lot number is composed of the following characters

( N

_A1%1S2

(- us
Srvivvn1025AD5YBW S0 A1%1S2 01
TR RO R e
DREG®EOED®® / @®O / 4,000 pcs

(LT TR
s ’

DE@E@®EEDE® / @®© / 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 (X:2013, Y:2014, Z :2015, A:2016...)

: Month (1 ~ 9, A, B, C)

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

@®®©® : SAMSUNG LED Product number (1 ~ 999)

@®@© : Reel Number (1 ~ 999)

@ © ® @ ©
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10. Packing Structure
1) Packing Process - SPMWHT325AD5xxx%xx (% = '0". 'M". 'H. 'Q’)

Reel
—
¢ s

SPMWHT325AD5YBW %S0 A1%1S2 01

T
GLAV94001 / 1001 / 4,000 pcs \

-

J
¥ 'S' means All kind of Chromaticity Coordinate Rank.

HUMISAFE™

Aluminum Vinyl Bag
'd N\
SPMWHT325AD5YBW %S0 A1%1S2 01
M 4|
GLAV94001 / 1001 / 4,000 pcs i ia
TR e s -
< : =
. ) T, S
Material : Paper(SW3B(B))
SIZE(mm)
TYPE Reels/ box
@ © ©
Zinch 2455 | 22015 1825 Up to 10 Reels
INnC
245+5 | 220+5 | 8615 Up to 5 Reels
~
\
,-"'- \'-\ — - .-‘-..-"'-.
@ SIDE . -
e N o N,
SPMWHT325AD5YBW A S0 A1% 152 01 B yd N\
Uy .y \ [ ®
GLAV94001 / 1001 / 40,000 pcs [ ~ .
R P \“-\
kc@’ [Box Label] ) -
,-'/

‘_\\\ 1 outer box
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2) Aluminum Packing Bag

LEVEL

CAUTION

This bag contains

@ 2a

MOISTURE SENSITIVE DEVICES

1. She¥ Ife in sealed bag: 12 months at <40T and < 90%
relative humidity (RH)
2. Peak package body temperature: 240 ©
3. After this bag is opened, devices that will be subjcted to
reflow soldor or other high temperature processes must be:
2. Mounted within 672 hours at factory conditions of equal to
or Jess than 30T /60% RH, or
b. Stored at <10% RH
4. Devices require bake, before mounting, -
a.Humidity Indicator Card is >/60% when read at 2345T, or
b. 2a is not met.
5. I baking is required, devioes must be baked for 10 ~24 hours at 6045
Note:  device containers cannot be subjcted to high temperature or
shorter bake times are desired, refevence IPC/JEDEC J-STD-033 for
bake procedure,
Bag seal due date:

(¥ blank, see code label)
Note: Level and body temperature by IPC/JEDEC J-STD-020

(L.

‘ ATTENTION \
’“::M 6"“

—Vﬂl

W =2 A

o] ¥vlyr A¥ B ¢/ A ALY AFE vy
71 Siste] ARGk AY Follis S4 €0 YL 4
Ade A& AU

71 2% BAZNZRE AXFE 2§ M4 AR F A4S
34 v A ¥ Mol Yol v A viivg. 443
A Gt AAE ¥ Aol W& o BEA] F¥E Eodo] H
P Y AHREE A L¥-sel F471 wighct

8 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

HUMISAFE™

http://www.samsungled.com
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11. Kitting Rule
1) Kitting bin Concept - 2700K, 3000K, 3500K and 4000K

. This item is included to Y<K models.

. Under agreement between customer and SAMSUNG ELECTRONICS, SAMSUNG can supply
kitting bin(Ve, Color, Im).

3. A forward voltage(V¢) of kitting bin is combined by a pair of same Ve rank such as (A1+A1),
(A2+A2), (A3+A3), (A4+A4) or (AZ+AZ).

. A Chromaticity Coordinates of kitting bin is mixed by kitting procedure.(below kitting simulation)
Especially, one of 1, 2, 3, or 4 rank can be mixed with other rank, or can be used alone.

5. A luminous flux(Im) is average by kitting procedure.(below kitting simulation)

For example Kitting Im is average S1 and S2 [ Kitting Im = (S1+S2)/2 ]
6. 'L1I' means one of the W(2700K), V(3000K), U(3500K) and T(4000K) a segment of the CCT rank.

[Kitting example]

N —~

N

r_iL'I.Ii o E [ a User can gel the green box position by kitting combsnation.

v hal|s|c

L] L] T L]

1 2 3 4

Kitting Combination : - +

i 2 3 4 i F 3 4 i ] 3 & i 2 3 ] i F] 3 4
1] E F a o E F ] o E F ] ] E F a
] a B C ] & a c ] ] c L] A C
5 T B 3 ] B 5 ] T ] 5 ] T B
1 F 3 4 1 F 3 4 1 2 E 4 1 F ] 4
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[Kitting combination - 2700K, 3000K, 3500K and 4000K]

- | RANK 1 | RANK 2 | RANK 1 | RANK 2 | RANK 1 | RANK 2 | RANK 1 | RANK 2 | RANK 1 | RANK 2 | RANK 1 | RANK 2
1 | A1%1S2 | A1%FS2 | A1%6S2 | A15CS2 | A1#DS2 | A1%7S2 | A2%1S2 | A2%GS2 | A2+9S2 | A2+BS2 | A2%DS2 | A2+8S2
2 | A1%182 | A1%FS3 | A146S2 | A1%CS3 | A1%DS2 | A1+7S3 | A2+ 152 | A27GS3 | A2#9S2 | A2%BS3 | A2+DS2 | A2+8S3
3 | A1%183 | A1%FS3 | A146S3 | A1%CS3 | A1%DS3 | A1+7S3 | A2+ 1S3 | A27-GS3 | A2#9S3 | A2%BS3 | A2+DS3 | A2+8S3
4 | A1%4182 | A1%BS2 | A146S2 | A148S2 | A14DS2 | A1%43S2 | A2%1S2 | A2+ CS2 | A2(9S2 | A2+ 7S2 | A2:DS2 | A2+(4S2
5 | A1%1S2 | A1%BS3 | A1%6S2 | A148S3 | A1%DS2 | A1%3S3 | A2%1S2 | A2+ CS3 | A2+%9S2 | A2+ 7S3 | A2:DS2 | A2+¢4S3
6 | A1%1S3 | A1%BS3 | A1%6S3 | A148S3 | A1%DS3 | A1%3S3 | A2%1S3 | A2+ CS3 | A2+%9S3 | A2+ 7S3 | A2+DS3 | A2+¢4S3
7 | A1%182 | A1%GS2 | A149S2 | A1%BS2 | A1#DS2 | A1+8S2 | A2+2S2 | A2%FS2 | A2#9S2 | A2+3S2 | A2WES2 | A2+6S2
8 | A1%182 | A1%GS3 | A149S2 | A1%BS3 | A1%DS2 | A1+8S3 | A2+2S2 | A2#FS3 | A2#9S2 | A2+3S3 | A2W<ES2 | A2+6S3
9 | A1%183 | A1%GS3 | A1+9S3 | A1%BS3 | A1%DS3 | A1+8S3 | A2+2S3 | A2+ FS3 | A2+9S3 | A2+3S3 | A2%<ES3 | A2+6S3
10 | A1%1S2 | A1%CS2 | A1%9S2 | A1%7S2 | A1%DS2 | A1+4S2 | A2+42S2 | A2%BS2 | A2%9S2 | A2+ CS2 | A2%ES2 | A2+%2S2
11 | A1%1S2 | A1%CS3 | A149S2 | A1+ 7S3 | A1:DS2 | A1+44S3 | A2%42S2 | A2%BS3 | A2%9S2 | A2+ CS3 | A2%ES2 | A2%2S3
12 | A1%1S3 | A1%CS3 | A1%9S3 | A1%7S3 | A1%DS3 | A1+4S3 | A2+2S3 | A2%BS3 | A2%9S3 | A2+ CS3 | A2%ES3 | A2+%2S3
13 | A1%2S2 | A1%FS2 | A1%9S2 | A1+43S2 | A15ES2 | A1%46S2 | A2v2S2 | A2+ GS2 | A2%9S2 | A2+8S2 | A2%ES2 | A2+ 7S2
14 | A1%2S2 | A1%FS3 | A1%9S2 | A1+43S3 | A15ES2 | A1%6S3 | A2v2S2 | A2+ GS3 | A2%9S2 | A2+8S3 | A2%ES2 | A2+ 7S3
15 | A1%2S3 | A1%FS3 | A1%9S3 | A143S3 | A1ES3 | A1%46S3 | A2v2S3 | A2+ GS3 | A2%9S3 | A2+8S3 | A2%ES3 | A2+ 7S3
16 | A1%2S2 | A1%4BS2 | A1%9S2 | A14CS2 | A1%ES2 | A1%2S2 | A2+42S2 | A2¢CS2 | A2%9S2 | A2%4S2 | A2%ES2 | A2+%3S2
17 | A1%2S2 | A1%BS3 | A1:%9S2 | A14CS3 | A1%ES2 | A1%2S3 | A242S2 | A2xCS3 | A2%9S2 | A2+ 4S3 | A2%ES2 | A2+%3S3
18 | A1%2S3 | A1%BS3 | A1:%9S3 | A1%CS3 | A1%ES3 | A1%2S3 | A242S3 | A2xCS3 | A2%9S3 | A2+ 4S3 | A2«ES3 | A2%3S3
19 | A1%2S2 | A1%GS2 | A1%9S2 | A1%48S2 | ATXES2 | A1%7S2 | A245S2 | A2%FS2 | A2v<AS2 | A2%6S2 | A2%ES2 | A2+%8S2
20 | A1%2S2 | A1%GS3 | A149S2 | A148S3 | AT%ES2 | A147S3 | A245S2 | A2/ FS3 | A2%AS2 | A2+6S3 | A2:XES2 | A2+8S3
21 | A1%2S3 | A1%GS3 | A149S3 | A148S3 | AT%ES3 | A1+7S3 | A245S3 | A2/ FS3 | A2%AS3 | A2+6S3 | A2:XES3 | A2+8S3
22 | A1%2S2 | A1%CS2 | A149S2 | A144S2 | A1ES2 | A1%3S2 | A2%5S2 | A2%BS2 | A2 AS2 | A2+%2S2 | A2(ES2 | A2+¢4S2
23 | A1%282 | A14CS3 | A149S2 | A1+%4S3 | A1%ES2 | A143S3 | A245S2 | A2%BS3 | A2v<AS2 | A2+ 2S3 | A2%ES2 | A2+4S3
24 | A1%2S3 | A14CS3 | A149S3 | A1+%4S3 | A1XES3 | A143S3 | A2+5S3 | A2%BS3 | A2v<AS3 | A2+ 2S3 | A2«ES3 | A2+4S3
25 | A1:%5S2 | A1%FS2 | A1%AS2 | A146S2 | A1XES2 | A148S2 | A2+5S2 | A2+ 7S2 | A2¥<AS2 | A2%BS2 | A2¥FS2 | A2%7S2
26 | A1%5S2 | A1%FS3 | A1%AS2 | A146S3 | AT%ES2 | A148S3 | A245S2 | A2:7S3 | A2 AS2 | A2%BS3 | A2%FS2 | A2+47S3
27 | A1%5S3 | A1%FS3 | A1%AS3 | A1%46S3 | AT%ES3 | A148S3 | A2/5S3 | A2:7S3 | A2%AS3 | A2%BS3 | A2%FS3 | A2+ 7S3
28 | A145S2 | A1%BS2 | A1%AS2 | A142S2 | A1%ES2 | A1%4S2 | A2%5S2 | A2%GS2 | A2 AS2 | A2+%7S2 | A2+ FS2 | A2+(3S2
29 | A1%5S2 | A1%BS3 | A1%AS2 | A1%2S3 | A1XES2 | A144S3 | A245S2 | A2+GS3 | A2v<AS2 | A2+ 7S3 | A2+FS2 | A2+%3S3
30 | A145S3 | A1%BS3 | A1%AS3 | A142S3 | A1%ES3 | A1%4S3 | A2%5S3 | A2%GS3 | A2 AS3 | A2+7S3 | A2+ FS3 | A2+3S3
31 | A1%5S2 | A1%7S2 | A1%AS2 | A14BS2 | A14FS2 | A147S2 | A245S2 | A2%CS2 | A2AS2 | A2+43S2 | A2+ 6S2 | A2+ 6S2
32 | A1%5S2 | A1%7S3 | A1%AS2 | A14BS3 | A14FS2 | A147S3 | A245S2 | A2%CS3 | A2AS2 | A2+43S3 | A2+ 6S2 | A2+ 6S3
33 | A1%c5S3 | A1%7S3 | A1%AS3 | A1%BS3 | A1#FS3 | A157S3 | A2+5S3 | A2%CS3 | A2%AS3 | A2+3S3 | A2#6S3 | A2+6S3
34 | A145S2 | A15%GS2 | A1%AS2 | A147S2 | A1%FS2 | A1%3S2 | A2%5S2 | A2+8S2 | A2/ AS2 | A2+ CS2 | A2+ 7S2 | A2+7S2
35 | A1%5S2 | A1%GS3 | A1%AS2 | A147S3 | A14FS2 | A143S3 | A245S2 | A2:48S3 | A2AS2 | A24CS3 | A2+ 7S2 | A2+47S3
36 | A1%5S3 | A1%GS3 | A1%AS3 | A147S3 | A14FS3 | A143S3 | A245S3 | A2:48S3 | A2 AS3 | A24CS3 | A2+ 7S3 | A2+47S3
37 | A1%5S2 | A14CS2 | A1%AS2 | A143S2 | A156S2 | A146S2 | A246S2 | A24FS2 | A2%AS2 | A2+8S2 | A21AS2 | A2 AS2
38 | A1%c552 | A1 CS3 | A1%AS2 | A1%3S3 | A156S2 | A156S3 | A2+6S2 | A2+ FS3 | A2%AS2 | A2+8S3 | A2+ AS2 | A2%AS3
39 | A1%5S3 | A1%CS3 | A1%AS3 | A1%3S3 | A156S3 | A156S3 | A2+6S3 | A2+ FS3 | A2%AS3 | A2+8S3 | A2+ AS3 | A2%AS3
40 | A1%5S2 | A1%8S2 | A14AS2 | A14CS2 | A1%7S2 | A1%7S2 | A2%46S2 | A2+ BS2 | A2+ AS2 | A2%4S2 | A2+BS2 | A2+BS2
41 | A145S2 | A148S3 | A14AS2 | A14CS3 | A1%7S2 | A1%7S3 | A2%46S2 | A2+BS3 | A2/ AS2 | A2%4S3 | A2+BS2 | A2+BS3
42 | A1%5S3 | A148S3 | A14AS3 | A14CS3 | A1%47S3 | A1%7S3 | A2%46S3 | A2+BS3 | A2/ AS3 | A2%4S3 | A2+BS3 | A2+BS3
43 | A1%6S2 | A1%FS2 | A1 AS2 | A148S2 | A1%AS2 | A1%AS2 | A246S2 | A2+ 7S2 | A2%«BS2 | A2%7S2 | A3%1S2 | A3+ FS2
44 | A1%6S2 | A1%FS3 | A1 AS2 | A148S3 | A1%AS2 | A1%AS3 | A246S2 | A2+ 7S3 | A2v«BS2 | A2%7S3 | A3%1S2 | A3+ FS3
45 | A1%6S3 | A1%FS3 | A14AS3 | A148S3 | A14AS3 | A1+AS3 | A2%6S3 | A2%7S3 | A2%BS3 | A2%7S3 | A3+ 1S3 | A3+ FS3
46 | A146S2 | A1BS2 | A14AS2 | A144S2 | A14BS2 | A1+BS2 | A2%6S2 | A2%GS2 | A2+BS2 | A2%3S2 | A3+ 1S2 | A3+BS2
47 | A1%6S2 | A1xBS3 | A1%rAS2 | A1%4S3 | A14BS2 | A15BS3 | A2%6S2 | A2%GS3 | A2#BS2 | A2%3S3 | A3+ 1S2 | A3+BS3
48 | A1%6S3 | A1xBS3 | A1%rAS3 | A1%4S3 | A1%BS3 | A1+BS3 | A2%6S3 | A2%GS3 | A2#BS3 | A2%3S3 | A3+ 1S3 | A3+BS3
49 | A15%6S2 | A15%7S2 | A1%BS2 | A1+ 7S2 | A27¢1S2 | A27¢FS2 | A2v:6S2 | A27<CS2 | A2+%xDS2 | A2+¢7S2 | A3+ 1S2 | A3 GS2
50 | A146S2 | A1%7S3 | A1%BS2 | A147S3 | A2%41S2 | A2%FS3 | A2%6S2 | A2+<CS3 | A2 DS2 | A2%7S3 | A3+ 1S2 | A3%GS3
51 | A1%6S3 | A1%7S3 | A1%BS3 | A1%7S3 | A241S3 | A24FS3 | A2+6S3 | A2/ CS3 | A2+DS3 | A2+ 7S3 | A3+ 1S3 | A3+GS3
52 | A17¢6S2 | A1%GS2 | A1:xBS2 | A1%3S2 | A2+ 1S2 | A2+%BS2 | A2+6S2 | A2v:8S2 | A2v¢*DS2 | A2+3S2 | A3+ 1S2 | A3+ CS2
53 | A156S2 | A1%GS3 | A1%BS2 | A1%3S3 | A271S2 | A2%BS3 | A2+6S2 | A2+8S3 | A27DS2 | A2+3S3 | A3+1S2 | A3%CS3
54 | A1%6S3 | A1%xGS3 | A1%BS3 | A1%3S3 | A2+ 1S3 | A2%BS3 | A2+6S3 | A2+8S3 | A27DS3 | A2+3S3 | A3+ 1S3 | A3%CS3
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[Kitting combination - 2700K, 3000K, 3500K and 4000K]

- | RANK 1 | RANK 2 | RANK 1 | RANK 2 [ RANK 1 | RANK 2 | RANK 1 | RANK 2 | RANK 1 | RANK 2 [ RANK 1 | RANK 2
1 | A3%2S2 | A3¥FS2 | A3%9S2 | A3#3S2 | A3XES2 | A3%6S2 | A4r252 | A4+ GS2 | A4%9S2 | A478S2 | A4+ ES2 | A4+ 7S2
2 | A3%2S2 | A3%FS3 | A3%9S2 | A3%3S3 | A3WES2 | A3%6S3 | A4+4252 | A4%GS3 | A47x9S2 | A4+8S3 | A4+ ES2 | A4+ 7S3
3 | A3¥2S3 | A3%FS3 | A3%9S3 | A3%3S3 | A3#ES3 | A316S3 | A4%2S3 | A4 GS3 | A4#9S3 | A4+8S3 | A4ES3 | A4%T7S3
4 | A3%252 | A3%BS2 | A3%9S2 | A37CS2 [ A3WES2 | A3#2S2 | A472S2 | A4+ CS2 | A4%9S2 | A4+:4S2 | A4~ES2 | A4%3S2
5 | A3¥2S2 | A37%BS3 | A3%9S2 | A3+ CS3 | A3#ES2 | A3%2S3 | A4%2S2 | A4 CS3 | A4#9S2 | A4+#4S3 | A4ES2 | A4%3S3
6 | A3%2S3 | A3%BS3 | A3#9S3 | A3%CS3 | A3WES3 | A3%2S3 | A4+42S3 | A4~ CS3 | A47x9S3 | A4+ 4S3 | A4+ ES3 | A4+ 3S3
7 | A3%252 | A3%GS2 | A3%9S2 | A3%8S2 | A3#ES2 | A3%7S2 | A4%5S2 | A4+ FS2 | A4#AS2 | A4#6S2 | A4ES2 | A4%8S2
8 | A3%2S2 | A3%GS3 | A3#9S2 | A3%8S3 | ASWES2 | A3%7S3 | A4%552 | A4+ FS3 | A4+ AS2 | A4+%6S3 | A4+ ES2 | A4+8S3
9 | A3¥2S3 | A3%GS3 | A3%9S3 | A3%8S3 | A3#ES3 | A3%7S3 | A4%5S3 | A4+ FS3 | A47AS3 | A4#6S3 | A4ES3 | A4%8S3
10 | A3%2S2 | A3%CS2 | A3%9S2 | A3:4S2 | A3WES2 | A3%3S2 | A4%552 | A4%BS2 | A4%AS2 | A4+2S2 | A4XES2 | A4+ 4S2
11 [ A3%252 | A3%CS3 | A3%9S2 | A3%4S3 | A3WES2 | A3#3S3 | A475S2 | A4xBS3 | AdwAS2 | A4+2S3 | A4%ES2 | A4%4S3
12 | A3%2S3 | A3%CS3 | A3%9S3 | A374S3 | A3XES3 | A3%3S3 | A4+553 | A4:rBS3 | A47rAS3 | A47:2S3 | A4+ ES3 | A4+:4S3
13 | A35S2 | A3%FS2 | A37AS2 | A376S2 | A3WES2 | A3%8S2 | A4%552 | A4%7S2 | A4%AS2 | A4%BS2 | A4%FS2 | A4~ T7S2
14 | A3%5S2 | A3%FS3 | A3%AS2 | A376S3 | A3XES2 | A3%8S3 | A4+r552 | A4+ 7S3 | A47rAS2 | A4%BS3 | A43rFS2 | A4+ 7S3
15 | A3%5S3 | A3%FS3 | A3%AS3 | A376S3 | A3#ES3 | A3%8S3 | A4+553 | A4%7S3 | A47rAS3 | A4%BS3 | A47rFS3 | A4+ 7S3
16 | A3%5S2 | A3%BS2 | A3¥AS2 | A3%2S2 | A3XES2 | A3%4S2 | A4+r552 | A4 GS2 | A47rAS2 | A4+ 7S2 | A4wrFS2 | A4+3S2
17 | A3%5S2 | A3%BS3 | A37AS2 | A3%2S3 | A3%ES2 | A3%4S3 | A47%552 | A4vGS3 | A4%AS2 | A4+ 7S3 | A4¥FS2 | A4+ 3S3
18 | A3%5S3 | A3%BS3 | A3¥AS3 | A3%2S3 | A3XES3 | A3%4S3 | A4+r553 | A4 GS3 | A47rAS3 | A4+ 7S3 | A43rFS3 | A4+r3S3
19 | A3%5S2 | A3%7S2 | A3vAS2 | A3%BS2 | A3%FS2 | A3%7S2 | A4+%5S2 | A4 CS2 | A4%AS2 | A4+3S2 | A476S2 | A4+ 6S2
20 | A3+¥552 | A3%7S3 | A3%AS2 | A3¥BS3 | A3%FS2 | A3%7S3 | A4%5S2 | A4 CS3 | A47AS2 | A4+3S3 | A4+ 6S2 | A4%6S3
21 | A3%553 | A3%7S3 | A3%AS3 | A37BS3 | A3%FS3 | A3%7S3 [ A4#5S3 | A4#CS3 | A47AS3 | A473S3 | A4+:6S3 | A4+6S3
22 | A3¥552 | A3%GS2 | A3%AS2 | A3%7S2 | A3%FS2 | A3%352 | A4%5S2 | A48S2 | A4 AS2 | A4+ CS2 | A4%T7S2 | A4%T7S2
23 | A3%552 | A3<GS3 | A3%AS2 | A3%7S3 | A3%FS2 | A3#3S3 | A475S2 | A4+8S3 | Ad¥AS2 | A4<CS3 | A4+ 7S2 | A4%T7S3
24 | A3%553 | A3+ GS3 | A3%AS3 | A3%7S3 | A3%FS3 | A3#353 | A4%5S3 | A478S3 | A4%AS3 | A4+ CS3 | A4#7S3 | A4%T7S3
25 | A3%552 | A3%CS2 | A3%AS2 | A3+ 352 | A346S2 | A376S2 | A4%6S2 | A4 FS2 | Ad7rAS2 | A4#8S2 | A4AS2 | Ad7AS2
26 | A3%552 | A3#CS3 | A3%AS2 | A3%3S3 | A3%6S2 | A37r6S3 | A4%6S2 | A4#FS3 | A4+ AS2 | A4+ 8S3 | A4#AS2 | A4+AS3
27 | A3#%5S3 | A3%CS3 | A37AS3 | A3%3S3 | A3%6S3 | A3%6S3 | A476S3 | Ad¥FS3 | A4+ AS3 | A4+ 8S3 | A4AS3 | A41rAS3
28 | A3%552 | A3%852 | A3%AS2 | A3%CS2 [ A3%7S2 | A3%7S2 | A4%6S2 | A4BS2 | A47rAS2 | A47:4S2 | A4+ BS2 | A4+BS2
29 | A3¥552 | A3%8S3 | A3%AS2 | A3+ CS3 | A3%7S2 | A377S3 | A4%6S2 | A4%BS3 | A4 AS2 | A4+ 4S3 | A4%BS2 | A4+rBS3
30 | A3#5S3 | A3%8S3 | A3%AS3 | A3+ CS3 | A3%7S3 | A377S3 | A4%6S3 | A4%BS3 | A4+ AS3 | A4+4S3 | A4%BS3 | A4+BS3
31 | A3¥6S2 | A3%FS2 | A3#AS2 | A3%8S2 | A3wAS2 | A3XAS2 | A4%6S2 | A4v7S2 | A4BS2 | A4~ T7S2 | A5¥1S2 | A5 FS2
32 | A3¥6S2 | A3~FS3 | A3#AS2 | A3%8S3 | A3wAS2 | A3XAS3 | A4%6S2 | A4¥7S3 | A4#BS2 | A4~ T7S3 | A5%1S2 | A5 FS3
33 | A3#6S3 | A3%FS3 | A3%rAS3 | A3%8S3 | A37rAS3 | A3%AS3 | A4%6S3 | A4+ 7S3 | A4+ BS3 | A4#T7S3 | A5+ 1S3 | A57FS3
34 | A3¥6S2 | A3%BS2 | A3%AS2 | A3%4S2 | A3:4BS2 | A3%BS2 | A4%6S2 | A41rGS2 | A4+ BS2 | A4%3S2 | A5+ 1S2 | A5%BS2
35 | A3%6S2 | A37rBS3 | A3%AS2 | A3%4S3 | A37rBS2 | A3%BS3 | A4%6S2 | A47rGS3 | A4+ BS2 | A4%3S3 | A5+ 1S2 | A5+BS3
36 | A3¥6S3 | A3#BS3 | A3AS3 | A3%4S3 | A3:vBS3 | A3%BS3 | A4%6S3 | A41rGS3 | A4+ BS3 | A4%3S3 | A5+ 1S3 | A5+ BS3
37 | A3%6S2 | A3#7S2 | A3%BS2 | A3%7S2 | A4%1S2 | A4%FS2 | A476S2 | A4¥CS2 | A4%DS2 | A4+ T7S2 | A5%1S2 | A5#GS2
38 | A346S2 | A3%7S3 | A3%BS2 | A3%7S3 | A4%1S2 | A4#FS3 | A476S2 | A4 CS3 | A4%DS2 | A4%T7S3 | A5+ 1S2 | A5%GS3
39 | A3¥6S3 | A3%7S3 | A3%BS3 | A3%7S3 | A4 1S3 | A4%FS3 | A4%6S3 | A4#CS3 | A4%DS3 | A4+ 7S3 | A5+ 1S3 | A5%GS3
40 | A3%6S2 | A3%GS2 | A3%BS2 | A3%3S2 | A441S2 | A4%BS2 | A4%6S2 | A4%8S2 | A4+ DS2 | A4+ 3S2 | A5+ 1S2 | A5#CS2
41 | A3%6S2 | A3%GS3 | A3%BS2 | A3%3S3 | A4+ 1S2 | A4¥BS3 | A4+ 6S2 | A41x8S3 | A4+ DS2 | A4+ 3S3 | A5+ 1S2 | A5+ CS3
42 | A376S3 | A3#GS3 | A3%BS3 | A3%3S3 | A4+ 1S3 | A4#BS3 | A4%6S3 | A478S3 | A4%DS3 | A4+3S3 | A5+ 1S3 | A5+ CS3
43 | A3%6S2 | A3%CS2 | A3%DS2 | A3%7S2 | A4+¥1S2 | A4 GS2 | A4+ 9S2 | A4%BS2 | A4~ DS2 | A4+8S2 | A51%2S2 | A5+ FS2
44 | A3%6S2 | A3#%CS3 | A3%DS2 | A3%7S3 | A4+ 1S2 | A4 GS3 | A4+ 9S2 | A4+ BS3 | A4~ DS2 | A4+8S3 | A51%2S2 | A5+ FS3
45 | A376S3 | A3%CS3 | A3%DS3 | A3%7S3 | A4+ 1S3 | A4 GS3 | A4+ 9S3 | A4+BS3 | A4+ DS3 | A4+8S3 | A57r2S3 | A5+ FS3
46 | A3%6S2 | A3+8S2 | A3xDS2 | A3/ 352 | A4%1S2 | A4/ CS2 | A4+9S2 | A47S2 | A4+ DS2 | A4+4S2 | A5+42S2 | A5+ BS2
47 | A376S2 | A3+8S3 | A3%DS2 | A3#3S3 | A4+ 1S2 | Ad#CS3 | A4+%9S2 | A47r7S3 | A4%DS2 | A4+4S3 | A5+2S2 | A5+BS3
48 | A3%6S3 | A3+8S3 | A3xDS3 | A3/ 3S3 | A4+ 1S3 | A4/CS3 | A4+9S3 | A4 7S3 | A4+ DS3 | A4%4S3 | A5+ 2S3 | A5+ BS3
49 | A379S2 | A3%BS2 | A3%DS2 | A3#8S2 | A4+252 | A4+FS2 | A4%9S2 | A4+r3S2 | A4+ ES2 | A4+6S2 | A5#2S2 | A5+ GS2
50 | A3¥9S2 | A37BS3 | A37DS2 | A3%8S3 | A4%2S2 | A4#FS3 | A4%9S2 | A4+ 3S3 | A4ES2 | A4%6S3 | A5#2S2 | A5 GS3
51 | A3%9S3 | A3%BS3 | A3%DS3 | A3%8S3 | A4%2S3 | A4~FS3 | A4+9S3 | A4%3S3 | A4ES3 | A4%6S3 | A5+ 2S3 | A5 GS3
52 | A3%49S2 | A357S2 | A3%DS2 | A3+r4S2 | A4+c2S2 | A4+7<BS2 | A47<9S2 | A47CS2 | A4+ ES2 | A4+2S2 | A5+:2S2 | A5/ CS2
53 | A349S2 | A3%7S3 | A3xDS2 | A3%4S3 | A4%2S2 | A4+ BS3 | A4/9S2 | A4/ CS3 | A4+ ES2 | A4+2S3 | A5+ 252 | A5+ CS3
54 | A3¥9S3 | A3%7S3 | A37rDS3 | A3%4S3 | A4%2S3 | A4#BS3 | A47%9S3 | A4 CS3 | A4#ES3 | A4%2S3 | A5#2S3 | A5+ CS3
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[Kitting combination - 2700K, 3000K, 3500K and 4000K]

- | RANK 1 | RANK 2 | RANK 1 | RANK 2 [ RANK 1 | RANK 2 | RANK 1 | RANK 2 | RANK 1 | RANK 2 [ RANK 1 | RANK 2
1 | A5%5S2 | A5¥FS2 | A5+ AS2 | A5+6S2 | ASHES2 | A5+8S2
2 | A5%5S2 | A5¥FS3 | A5%AS2 | A5%6S3 | A5 ES2 | A5/ 8S3
3 | A5¥5S3 | A5%FS3 | A5%AS3 | A5%6S3 | A5ES3 | A5+8S3
4 | A5%552 | A5%BS2 | A5%AS2 | A5%2S2 | A5 ES2 | A5+¥4S2
5 | A5¥5S2 | A5%BS3 | A5%AS2 | A5%2S3 | A5ES2 | A5+4S3
6 | A5%5S3 | A5%BS3 | A5%AS3 | A5%2S3 | A5+ ES3 | A5+4S3
7 | A5¥5S2 | A5%7S2 | A5%AS2 | A5¥BS2 | A5%FS2 | A5#7S2
8 | A5%5S2 | A5%7S3 | A5%AS2 | A5%BS3 | A5%FS2 | A5+ 7S3
9 | A5¥5S3 | A5%7S3 | A5 AS3 | A5¥BS3 | A5%FS3 | A5+ 7S3
10 | A5%5S2 | A5%GS2 | A5 AS2 | A5+ 7S2 | A5%FS2 | A5%3S2
11 | A5%552 | A5 GS3 | A5¥AS2 | A5%7S3 | A5%FS2 | A5%3S3
12 | A5%5S3 | A5 GS3 | A5+ AS3 | A5%7S3 | A5+ FS3 | A5+ 3S3
13 | A5 582 | A5%CS2 | A5+ AS2 | A5+ 3S2 | A5+ 6S2 | A5 6S2
14 | A5%5S2 | A5%CS3 | A5+ AS2 | A573S3 | A576S2 | A5+ 6S3
15 | A5%5S83 | A5%CS3 | A5+ AS3 | A57353 | A57:6S3 | A5+6S3
16 | A5%5S2 | A5 8S2 | A5+ AS2 | A5%CS2 | A5%7S2 | A5#T7S2
17 | A5%5S92 | A578S3 | A5+ AS2 | A5 CS3 | A5+ 752 | A5+ T7S3
18 | A5%5S3 | A57%8S3 | A5¥AS3 | A5%CS3 | A5+ 7S3 | A5+ T7S3
19 | A5%6S2 | A5%FS2 | A57AS2 | A5 8S2 | A5 AS2 | A5 AS2
20 | A5+¥6S2 | A5%FS3 | A5AS2 | A5%8S3 | A57rAS2 | A5¥AS3
21 | A576S3 | A5 FS3 | A5+AS3 | A5+8S3 | A5%AS3 | A57rAS3
22 | A5¥6S2 | A5%BS2 | A5AS2 | A5%4S2 | A5+BS2 | A5%BS2
23 | A5%6S2 | A5¥BS3 | A5¥AS2 | A5%4S3 | A5%BS2 | A5/ BS3
24 | A5+6S3 | A57rBS3 | A5 AS3 | A5%4S3 | A57BS3 | A5+BS3
25 | A5%6S2 | A5%7S2 | A5¥BS2 | A5%7S2
26 | A576S2 | A5%7S3 | A5%BS2 | A5%7S3
27 | A57%6S3 | A5%7S3 | A5%BS3 | A5+ 7S3
28 | A576S2 | A5+ GS2 | A5%BS2 | A5+3S52
29 | A5¥6S2 | A5+ GS3 | A5%BS2 | A5+3S3
30 | A5+6S3 | A5+ GS3 | A5%BS3 | A5%3S3
31 | A5¥6S2 | A5%CS2 | A5%DS2 | A5%7S2
32 | A5%6S2 | A5%CS3 | A5%DS2 | A5%7S3
33 | A5+6S3 | A5+ CS3 | A57DS3 | A5%7S3
34 | A5¥6S2 | A5/8S2 | A5%DS2 | A5%3S2
35 | A5+6S2 | A5+8S3 | A57DS2 | A5%3S3
36 | A5¥6S3 | A5+ 8S3 | A5DS3 | A5+3S3
37 | A5+9S2 | A57%BS2 | A57DS2 | A57%8S2
38 | A5+9S2 | A57rBS3 | A57rDS2 | A5%8S3
39 | A5%9S3 | A5%BS3 | A5%DS3 | A5+%8S3
40 | A5%9S2 | A5%7S2 | A5%DS2 | A5%4S2
41 | A5%9S2 | A5%7S3 | A5%DS2 | A5+4S3
42 | A57:9S3 | A5+7S3 | A5%DS3 | A5+4S3
43 | A5%9S2 | A5+¥3S2 | A5ES2 | A5%6S2
44 | A519S2 | A5¥3S3 | ASHES2 | A5+6S3
45 | A57r9S3 | A5+3S3 | A5#ES3 | A5+6S3
46 | A51%9S2 | A5/ CS2 | A5HES2 | A542S2
47 | A579S2 | A5%CS3 | A5#ES2 | A5+2S3
48 | A519S3 | A5 CS3 | ASXES3 | A5+2S3
49 | A579S2 | A5+8S2 | A5#ES2 | A5%7S2
50 | A5+9S2 | A5+8S3 | ASKES2 | A5%7S3
51 | A5%9S3 | A5%8S3 | A5%ES3 | A5%7S3
52 | A5+9S2 | A5#4S2 | AS%ES2 | A57%3S2
53 | A549S2 | A5+ 4S3 | ASKES2 | A5+3S3
54 | A5+9S3 | A5+4S3 | A5KES3 | A5%3S3
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5) Kitting bin Packing process - SPMWHT325AD5xxxKxx

Reel
Kitting 'A’

Kitting 'B"

Kitting 'A"

Kitting 'B'

B\ A1%1S3

SPMWHT325AD5YB*KS2 A1k 1S3 01
TR
GLAW94001 / 1001 / 4,000 pcs

II%IIIIIIIIIIIIIIIIIIIIIIIIII

C“UE A1 ! §§3

SPMWHT325AD5YB*KS2 A1%GS3 01
TR
GLAW94001 / 1001 / 4,000 pcs
T

i

% "' means All kind of Chromaticity Coordinate Rank.

Aluminum Vinyl Bag

000000

Kitting 'A' Kitting 'B"

AL us A1k1S3 || s A1%GS3 — _;:}f—": — _;::“:

SPMWHT325AD5YBXKS2 A1%1S3 01 SPMWHT325AD5YB*KS2 A1%GS3 01

TR TUEEECEEOREEEEE TR R EE T R ‘/.' ‘f

GLAW94001 / 1001 / 4,000 pcs GLAW94001 / 1001 / 4,000 pcs @ ’\ & A \

TR TUTERELLLL R TR ; L) L - G L G

Quter Box(Max. 10 Aluminum Vinyl Bag) /

Kitting "A’ Kitting 'B' / / Label

A A1%1S3 || s A1k GS3 [~ attached
m~ position

SPMWHT325AD5YB*KS2 A1% 1S3 01
TR
GLAW94001 / 1001 / 20,000 pcs
LA HHHHnnnnmmn

SPMWHT325AD5YB*KS2 A1%GS3 01
TR
GLAWS94001 / 1001 / 20,000 pcs
LT

« 10100 D

[BOX Label] [BOX Label] C
Material : Paper(SW3B(B)) CHIP LED
\ 4 b
SIZE(mm) =
TYPE Va Y
a
a b ¢
7inch 245 220 182
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12. 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.

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.

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

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)

5) After storage bag is open, device subjected to soldering, solder reflow, or other high
temperature processes must be:
a. Mounted within 672 hours(28 days) at an assembly line with a condition of no
more than 30C/60%RH,
b. Stored at <10%RH.
6) Repack unused Products with anti-moisture packing, fold to close any opening and then
store in a dry place.

7) Devices require baking before mounting, if humidity card reading is >60% at 23t+5C..
8) Devices must be baked for 1 hour at 65+5C, if baking is required.

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. If voltage exceeding the
absolute maximum rating is applied to LEDs, it may cause damage or even destruction
to LED devices. 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.

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. This phenomenon can cause a significant loss of
light emitted(output) from the luminaires(fixture). In order to prevent these problems, we
recommend you to know the physical properties of materials used in luminaires, They
must be selected carefully.
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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.
Sulfurization of lead frame may cause intensity degradation, change of chromaticity
coordinates and, in extreme cases, open circuit. It requires caution.
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.
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13. Hazard Substance Analysis Report

SGS

Test Report wo. resot01iLF.cTsAYAA14 55874 Issued Date : 2014. 12. 11 Page 1 of 6

SAMSUNG ELECTRONICS CO., LTD.
95 Samsung 2-ro, Giheung-gu
‘Yongin-si, Gyeonggi-do

Korea

The following sample(s) was/were submitted and identified bylon behalf of the client as:-

5G5S File No. : AYAAT4-558T4
Product Mame 1 3623 white PKG
Item No./Part No. : WA
Received Date : 2014, 12. 04
Test Period 20141205 to 20141211
Test Comments : By the applicant's specific request, the sampling and testing was performed only for the part
indicated in the photo without disassemily.
Test Results : For further details, please refer to following page(s)
SGS Korea Co., Lid.
Jeff Jang ! Chemical Lab Mgr
This doceo=an! b lssuved by e Cospasy sobject b Bz Oemeral Comdiloms of Sarvikes peinled cverest avallsble on request or bBle al  <hlgwaw. e i T er i -amed -G ond Ron)
and, for ik Formul sebtject 1o Terms and CondRicss  fo¢  Electrosic Documests & wwwsge comienss s-decummnbhtm  <hibs fwww ags comibaims edocu il ims,
Allmntion s déwws B0 Ba lisietics of lsbikRy, | T ) i hnses defined Barein Any Boider of Bis documenl is advisesd Sl informefion  costained hameos reflects e
GCompany's Bndingas o the Bme of B isfServentics anly end wisin the li=ils of Clent's leslreclioss, ¥ asy. The Company's scle rsponsbdily is 1o Ba Cles! snd e decusanl doas nol sxomerabs
paitlm o @ Cansaclos Fom exercisisg all Salr cights and undar the Tedm cummol b rep macept b= full, withos! prlor welles approval of DBa
[= Asy th i forgary o famificatios of the cunlest o sppewsncs of this docosen? i unlewful and offesders may e possceted 1o the fcleal estan? of the lew.  Unkess

ctharwise slaled e resulls shows in ™ Sesl rezcel refer only 5o the sa=pleds )
. 322 The O valley, 7, L8~no, Dongan-gu, Amyang-sl, Gyeonggi-do, Kores £3-080
C8 KO 4
G5 Korea GO | 4 g0 (e 4508 D00 22 101131 2508 D53 oo ey, SrsorouE: b
T

F401 Version2 Memiber of fe BG5S Group (Eocés Géndrie de Suneliance
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SGS

Test Report wo. resoto1nr-cTsaraatsssera Issued Date : 2014.12. 11 Page 201 6
Sample No. 1 AYAAT4-55874.001
Sample Description 1 3623 white PKG
Item No./Part No. s NA
Materials : WA
Heavy Metals
Test ltems Uniit Test Method MDL Resulis
Cadmium (Cd) mgikg With reference to IEC 62321-5:2013 0.5 D.
[Determination of Cadmium by I(CP-0ES)
Lead (Pb) mg'kg With reference to IEC 82321-5:2013 5 M.
(Determination of Lead by ICP-0ES)
Mercury (Hg) mgikg With reference to IEC 82321-4:2013 2 N.D
[Determination of Mercury by ICP-0OES)
Hexawvalent Chromium (Cr V) mg'kg With reference to IEC 82321:2008 (Determination 1 N.D
of Hexavalent Chromium by spot test'Colerimetric
Method using LWV-Vis)
Flame Retardants-PBBs/PBDE:
Test ltems Unit Test Method MDL Resulis
Monobromobiphenyl mg'kg With reference to IEC 82321:2008 (Determination 5 D.
of PBBs and PBDEs by GC-MS)
Dibromobiphenyl mgikg With reference to IEC 82321:2008 (Determination 5 MO
of PBBs and PBDEs by GC-MS)
Tribramobiphenyl mgikg With reference to IEC 82321:2008 (Determination 5 M.
of PBBs and PBDEs by GC-MS)
Tetrabromobiphenyl mgikg With reference to IEC 82321:2008 (Determination 5 NI
of PBBs and PEDEs by GC-MS)
Pentabromobiphenyl mgikg With reference to IEC 82321:2008 (Determination 5 N.D
of PBBs and PBDEs by GC-MS)
Hexabromobiphenyl mgikg With reference to IEC 82321:2008 (Determination 5 N.D
of PBBs and PBDEs by GC-MS)
Heptabromobiphenyl mgikg With reference to IEC 82321:2008 (Determination 5 MO
of PBBs and PBDEs by GC-MS)
Qectabromobiphenyl mgikg With reference to IEC 82321:2008 (Determination 5 MO
of PBBs and PBDEs by GC-MS)
MNonabromobiphenyl mgikg With reference to IEC 82321:2008 (Determination 5 M.
of PBBs and PBDEs by GC-MS)
Decabromobiphenyl mgikg With reference to IEC 82321:2008 (Determination 5 NI
of PBBs and PBDEs by GC-MS)
Monobromodiphenyl ether mg'kg With reference to IEC 82321:2008 (Determination 5 N.D
of PBBs and PBDEs by GC-MS)
Dibromodiphenyl ether mgikg With reference to IEC 82321:2008 (Determination 5 MO
of PBBs and PBDEs by GC-MS)
Tribromodiphenyl ether mgikg With reference to IEC 82321:2008 (Determination 5 M.
of PBBs and PBDEs by GC-MS)
Tetrabromediphenyl ether mg'kg With reference to IEC 82321:2008 (Determination 5 MN.D
of PBBs and PBDEs by GC-MS)

This docssent b hsuved by Se Cospasy sebject b Rs

Gamral Cosditiom  of Seivis printed cverewl avallable on requesl of sccmsible Gt Shilpibwawas,

eombeniTer ima-asd-C ond Bon sanp e,

and, for  shclionke  forsel  docummnts,  ssbject and  CondRicss Elecirosic  Documesta s www.sgs comberss s-docummnbhim  <hi fwew age comlams_sdecumenlhims:
Allmntion |n diews S0 e lshatios of lebity, Indemofcetion ssd judsdiction Bevss defined Barsin Any Bolder of Bis docunmnl b sdviesd el Informefion costained hemos seflects e
Camgany's Fndings o the Ume of B Srentes only d wisin the lisits of Clem's lestreclioss, # asy. The Company's scle msgoneiblily bs le B Clest and S decusenl doss nol ssomrals

parties b0 @ ransaclios #om exercisleg all Sair cigt% and obligelions under the Yesaection documents. This documest casecl b reproduced sacest
Company. Asy uniuthorisd alleatics, forgery of falificstios of the conlest o sppesrsnce of this docosen! B unliwiul and offesders may e prossceted 1o the folest exter? of the iew.  Unkss

ciharwine stated the reaults shows In i Saal repoet rafes coly 8o the sespleia).

F401 Version2

http://www.samsungled.com

= i, withost prlor wellles approval of e

38/ 62



IR

SGS

Test Report no. reso101LF cTsAvAA1a 55874 Issued Date : 2014.12. 11 Page 3 0f 6
Sample No. : AYAL14-55874.001

Sample Description 1 3623 white PKG

ltem Mo./Part No. + Mg

Materials « MIa

Flame Retardants-PEBs/iPBDEs

Test ltems Unit Test Method MDL Results

Pentabremodiphenyl ether mgikg With reference to IEC 82321:2008 (Determination 5 D
of PBBs and PBDEs by GC-M3)

Hexabromediphenyl ether mglkg With reference to IEC 82321:2008 (Determination 5 M.D
of PBBs and PBDEs by GC-M3)

Heptabromodipheny! ether mgikg With reference to IEC 82321:2008 (Determination 5 MWD
of PBBs and PBDEs by GC-M3)

Octabromediphenyl ether mgikg With reference to IEC 82321:2008 (Determination 5 M.
of PBBs and PBDEs by GC-M3)

MNonabromodiphenyl ethar mgikg With reference to IEC 82321:2008 (Determination 5 M.D
of PBBs and PBDEs by GC-M3)

Decabromediphenyl ether mgikg With reference to IEC 82321:2008 (Determination 5 M.D

of PBBs and FBDEs by GC-MS)

Ha Content

Test ltems Unit Test Method MDL Results
Chlorine{Cl} mgikg With reference to EM 14582, IC 30 O
Bromine{Br) mgikg With reference to EN 14582, IC 20 O
Fluarine(F) maikg With reference to EN 14582, IC 20 D
ledine(l) mglkg With reference to EN 14582, IC 50 D
Otherls)
Test ltems Unit Test Method MDL Results
PFOA (Perfluorococtancic acid) mg'kg US EPA 3540C73550C, LCMMS 1 0.
PFOS (Perfluorcoctane mglkg US EPA 3540C/3650C, LCMS 1 ..

Sulfonates-Acid/Metal Salt'Amide)

WoTE: (1) M.D. = Not detected. (<MDL)

(2) mgikg = ppm

[3) MDL = Method Detection Limit

[4) - = No regulation

[5) Negative = Uindetectable / 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 egual or greater than 0.02 mgikg with 50 cmZ2 sample surface area.

This ducomen? b lsued by "™e Compasy sobject bz Bs Gereral Cosdiiom of Sarvice peinled overesi availsble on requesl or sccesmble st <hilp:iwwwsge comieniTermm-asd -Cond Rons asper

und, for  smlectrenic foresl documents sotject 1z Terms and CondRices e Eleclrosic Domumests s www.osgs comlsres him _ ~hBo Siwwes g e
Mimrtion |s dewws 8o Be li=lstios of lsbity, indemnfcstion esd jursdicton bsoes defined Serein Any Boder of Bie document b sdvised Sal informsSon  costained  hemos ceflects lhe
Comgany's fndings st the bme of B isServentios only end wisin the lisits of Clent's isslreciioss, ¥ esy. The Compiny's scle msgonsibiily is 1o B Cllest and e docusen] doss nol exommrals

parties b5 @ lransactios #om exercsleg all Sair digts and obligeons under the Sesasction documents. This documest casect bw reproduced sacept be foll, withost pior welles approval of e
Company. Asy unauthorized allerstics, forgery o Taaification of the comles! of sppesrsnce of this docesen? @ unliwful and offesders may S prosscsted 1o the folest mstart of the lew.  Unkss
ctharwise staled tae reaults shows In S besl regoel. refer cely o the sasplei )
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Test Report no. Fesoto1iLr-cTsavaat4 55874 Issued Date : 2014. 12. 11 Page 4 of 6

Picture of Sample as Received:

rnhm—uhmuhmmunwcumumtnpmmmm-«:‘mmmmu Shltp Owww sgs comieniTer ma-and Condicns asper,

s www.iags comlerms e-documenthim <hits Nwww.sgs comitems edocumenthtms,

and, for setject 1o Terma and
Attarttion s deaws %o Se limitation of llatliy, e nmmmmuymum-mmhmuhmmmmm
Company’'s findings o the Ume of Bs lsterventicn only snd within the limits of Clent's ) # w2y The » scle Is 1o Bs Clest and s document does nol exonersts
under the This cannct be d except ba N, without prlor weltles approval of the
Unleas

perties to s transaction from exercisiog sl Selr sights and
o fesification of the conles! of sgpesrsnce of this docement s unlewful end offesders mey Se proseceted 1o the follest extert of the lsw.

Asy
Gtharwise stated the fesults shows In this Sest raport refer oaly %o the sampleish.
322, The O valley, 75, L8-10, Dongan-gu, Amyang-=:, Gyecnaghdo, Kores £31-050
SGS Kora Co.li | | g7 01314503 000 1+22 ()31 4508 053 bty Y 20z0roup bt

L
Menher of fhe SGS Group (Bociété Géndraie de Survediance)
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SGS

Test Report no. resot01F-cTsavAA14.55874

Issued Date © 2014, 12. 11

Page S of 6

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

Cd/Pb/Hg

PBBs/FBDEs

G+

Cr

B+

Cr

Mechanic_Sample

Mechanic_Sample

Mechanic_Sample

Mechanic_Sample

Sample Measurement

Sample Measurement

Sample Measurement

Sample Measurement

Acid Digestion with
Microwave/Hotplate

Solvent Extraction
of the Sample

Nonmetallic Material

Metallic Material

Filtration

Screen Analysis

Adding Extraction Solution

Spot Test / Boiling
Water Extraction

Residue

Concenftration/Dilution
of Extraction Solution

Heating to 90~95°C
for Extraction

Filtration and pH Adjustment

Adding 1,5-Diphenylcarbazide
for Color Development

Adding 1,5-
Diphenylcarbazide
for Color Development

Confirm
with UV-Vis

Total Digestion Filtration
ICP-AES/AAS/MS GCIMS
DATA DATA

UV-Vis

DATA

DATA

The samples were dissolved totally by pre-conditioning method according to above flow chart for Cd,Plh,Hg.
Section Chief : Gilsas Yi

This docosant b issued by e Cospasy sebject v Rs
and, for skctenic Fuormat docurments.
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rights and obligetions under the tesasction documents., This documest casecl be reproduced sacept

paries o @ ransactios fom ecercisbeg sl it
Asy unauthorized alleratics, forgery o falsificatios of the conles! of sgpesrsnce of this docosent b unliwful and offesders may Se prossceted 1o the folest estent of the lew.
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SGS

Test Report no. resot011r cTsavA14 55874 lssued Date : 2014.12. 11 Page 6 of 6

Flow Chart for Halogen Test

Sample screening using XRF.

Liquid containing water{>=80%) Yes

i
Hlu

Weigh the samples into the combustion boat.

Add absorption solution into the bomb or tube.

Admit Oz gas or Oz +Arz gas and start the combustion.
Dilute

the solution
(EPA3D0)

Allow during absorption of the burnt gas.

Analyze absorbed solution using lon Chromatography.

Data

*** End of Report ***

This docesar b leved by e Cospasy sebject b B Osmeral Cosditiorm of Saivica piinted cveriesi avallible on regquesl of sccessible al  Chilpibwaw sge comlenTer rm-asd Cond Bons assdr,
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SGS

Test R'E'pﬂrt MNo. FEO0101/LF-CTSAYAA14-55873 Issued Date: 2014.12.15 Page 1 of 19

SAMSUNG ELECTRONICS CO., LTD.
45, Samsung2-ro, Giheung-gu
Yongin-si, Gyeonggi-do
Korea
The following sample(s) wasfwere submitted and identified by/on behalf of the client as-

SGS File No. T AYAA14-55873

Product Name 1 3623 white PEG

ltem/Part Name o NiA

Received Date o 2014.12.04

Test Period T 2014.12.05~2014.12.15

Test Requested : One hundred-fifty five (155) substances in the Candidate List of Substances of Very

High Concem (SVWHC) for authorization published by European Chemicals Agency
(ECHA) on June 16, 2014 regarding Regulation (EC) Mo 1907/2006 concerning the
REACH.

Six(6) substances in the Public Consultation List of potential Substances of Very High
Concemn (SVHC) published by BEuropean Chemicals Agency (ECHA) on September 01,
2014 regarding Regulation {(EC) Mo 1907/2006 conceming the REACH.

Test Method 1 Please refer to next page(s).
Test Result(s) :  Please refer fo next page(s).
Summary :  According fo the specified scope and analytical technique, concentrations of all SWHC

are =0.1% in the submitted sample{s).

SGS Korea Co,, Ltd

JeaQ&Jwg

Jeff Jang / Chemical Lab Mgr

Thic doowmeni k& Iscusd by the Company cubdesi io Ho Gensral Conditions of Zervioe printed overisaf, avallabde on reguest or acoscclble ai hid LG Do mianTarms-and-
Condiione sepx and, for skesdronds format doowments, cubjeot to Terme and Condifions for Elesdronds Dooumsents. ab wew.egs.oomisrm umuumunLﬁ Eﬁm Ic drawn o the

mitation of Rablitty, Itkcation and jur Iscues defired thensin. Any holder of this doourrsnt be adviced that Info lon oo sd her=on ral fhe Company's findings 2
the time of Bo Intsrvandlon cnly and within the Im#c of Clland's Instructone, IF any. The Company's cols recponcibllity I to ke Clisnt and thic dooumsnt dosc not exonerais partiec to a
trancacdlon from sxercdcing all thelr rights and obligations under the & Hn $c. Thic oanmnot b=+ reproduced axcept Im full, withowt prior writsn approval of the
Company. Any unauthorizad alteraflon, forgery or falkcHloaton of the ocrbent or appsarance of thic documand ke wnlawful and cffarderc may be procsouted fo the fullact sxtent of the
law. Undscs otteerwice clabed the reculic chown In fhic tecd report rafer anly to the camplsic).

2063 Konea Co., Lbd 322, The O valley, 76, L3-ro, Dongan-gu, Anyang-sl, Gyeongghde, Korea £31-D80

1+82 (0131 £508 000 T +82 (131 £608 053 hipcwaner. sgsgroup kr
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SGS

Test Rep OIt  No. F690101/LF-CTSAYAA14-55873 Issued Date: 2014.12.15  Page 2 of 19
Test Method:

SGS In-House method - Analyzed by ICP-0OES, PLM, VYIS, LCMS \GC/MS and colonmetric method

Remarks:

1. The chemical analysis of specified SYHC is performed by means of cummently available analytical techniques

against the following SVHC related documents published by ECHA:

hitp:ifecha.europa. eufwebiguesticandidate-list-table (Candidate list)
hittp: -'fe[:ha europa. eummnosals L0—|dentlw substances-of-very- h|-:1h concem Drewnus-

{Proposals to |dent|f5.r SVHC consulations)
This list is under evaluation by ECHA and may subject to change in the future.

2. In accordance with Regulation (EC) No 1907/2006, any producer or importer of arficles shall notify ECHA, in
accordance with paragraph 2 of Aricle 7, if a substance meets the crteria in Article 57 and is identified in

accordance with Article 59(1) of the Regulation, if (a) the substance is present in those aricles in quantities
totaling over ane tonne per producer or importer per year; and (h) the substance is present in those articles above
a concentration of 0.1 % weight by weight (wiw).

3. Article 33 of Requlation (EC) Mo 120772006 requires supplier of an article containing a substance meeting the
criteria in Article 57 and identified in accordance with Arficle 59(1) in a concentration above 0.1 % weight by
weight (wiw) shall provide the recipient of the aricle with sufficient information, available to the supplier, to allow
safe use of the anticle including, as a minimum, the name of that substance in the Candidate List.

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

available at the following link:
http:/iwebstage. contribute. sgs. netfcorpreachidocuments/SGS-CTS SVHC-paper-EN-11.pdf
5. Test results in this report are based on the tested sample. This report refers fo testing result of composite material

aroup by equal weight proporion. The material in each composite test group may come from one arficle.
G. 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 SWVHC by requesting further quantitative analysis from the laboratory.

Thic dooumant k& Iscusd by the Company cubjesd fo He General Conditions of Serviee printed overieaf, avallable on reguest or acoecclbie at hﬂ%.lﬁm‘nrﬂnm:-anu-
Condiio x and, for sbscironds format doowments, cublect to Termc and Condflons Tor Elscdronds Dooumsents at C.0omABrme. s-GS0oumen o I drawn o the
Timiadlon of Labiity, Itkcation and jur Icgwss defined thersin, Any holdsr of thic dooumsant e advicad mutlnfn%lun unﬁu hereon rafeois ihe Company'c indinge ai
the time of Be Intarventlon cnly and within the lim#ic of Clland's Insbructone, I any. The Company's sole recponcibliity s to ke Client and thic & it doac not ex e parties to a
tramcaodlon from sxercicing all thelr righits and obligations undsr the francaction doowmenis. Thic doowmnent oannot b= reproducsd axospt In full, withow! prior writen approval of the

Company. Any unauthortzed alteration, forgery or falkcHloaton of the oontent or appsarance of thic documeand be wnlaedul and cffenderc may b= procsouted fo the fullsct axtent of the
law. Uniscc otherwice ciated the reculic chown In thic tacd report rafer only to the camplsic).
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SGS

Test Report

Test Result(s)

No. FE90101/LF-CTSAYAAT4-55873

Issued Date: 2014. 12,15

Page 3 of 19

Concentration Reporting . .
Substance Name CAS number EC number (%) Limit (%) Classification
Alkanes, C10-13, chloro
(Short Chain Chlorinated B5535-84-8 287-476-5 M.D. 0.05 PBET
Paraffins)
Anthracene 120-12-7 204-37141 M.O. 0.05 PBT
Toxic for
Benzyl butyl phthalate (BEF) 85-68-7 201-622-7 M.0. 0.05 Reproduction
Bis{2-ethylhexyl)phthalate 0 e Toxic for
(DEHP) 117-81-7 204-211-0 N.O. 0.05 Reproduction
Bis{tributyltinjoxide BE-35-9 200-268-0 N.D. 0.05 PBT
Carcinogen
Cobalt dichloride* T646-T9-9 231-585-4 M.0. 0.005 Toxic for
Reproduction
4 4-Diaminodiphenylmethane 101-77-9 202-974-4 M.DO. 0.05 Carcinogen
Diarsenic pentaoxide* 1303-28-2 215-116-9 N.D. 0.005 Carcinogen
Diarsenic trioxide™ 1327-53-3 215-481-4 MN.D. 0.005 Carcinogen
) Toxic for
T4 -5R7- 5
Dibutyl phthalate (DBP) 84-74-2 201-557-4 M.O. 0.05 Reproduction
Hexahromocycledodecans 25637-99-4
(HBCDD) and all major 3194-55-6 247-148-4
diasterecisomers identified {134237-51-7, 291-605-9 N.D. 0.05 PET
(a-HECDD, B-HECDD, 134237-50-8, -
y-HBCDD) 134237-52-8)
Carcinogen
Lead hydrogen arsenate® 7784-40-9 232-064-2 N.D. 0.005 Toxic for
Reproduction
I ) . Carcinogen
Sodium dichromate 10588-01-0 Mutagen
(Sodium dichromate, 7789-12-0 234-190-3 M.O. 0.005 Toxic i
dehydrate) { -12-0) OXIC for
Reproduction
S-tert-hutyl-2 4 B-trinitro-m-
xylene (musk xylene) 81-15-2 201-329-4 M.O. 0.05 vPvB
Triethyl arsenate® 15606-95-3 427-700-2 M.DO. 0.005 Carcinogen
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TESt RE p OIt  No. F690101/LF-CTSAYAA14-55873 Issued Date: 2014.12. 15 Page 4 of 19
Substance Name CAS number | EC number Conce:!tration Ra_apprting Classification
{%4) Limit {%a)
Di-isobutyl phthalate(DIBP) 84-69-5 201-553-2 M.D. 0.05 Toxic for Reproduction
2 4-Dinitrotoluens 121-14-2 204-450-0 MN.D. 0.05 Carcinogen
Tris(2-chloroethiyl) y e . .
phosphate 115-06-3 204-118-5 M.D. 0.05 Toxic for Reproduction
. PET. vPvB
- 20- - I 2
Anthracene oil 490640-80-5 282-602-7 MN.D. 0.05 Carcinogen
Anthracene oil, FPET; vPvB
anthracene paste; 91995-17-4 2095-278-5 M.D. 0.05 Carcinogen
diztn. Lights Mutagen
Anthracene oil, PBT, vPvB
anthracene paste, 91995-15-2 285-275-9 N.D. 0.05 Carcinogen
anthracene fraction Mutagen
. PET, vPvB
Anihracene ol 00640-82-7 | 292-604-8 N.D. 0.05 Carcinogen
Mutagen
. FBT, vPvB
fribracene ;‘:'i"ste 00640-816 | 292-603-2 N.D. 0.05 Carcinogen
Mutagen
Coal tar pitch, 00RO R = PBT. vPvB
high temperature GE996-93-2 266-028-2 MN.D. 0.05 Carcinogen
Lead sulfochromate yellow Carcinogen
(C.1. Pigment Yellow 34)* 1344-37-2 2156937 N.D. 0.005 Toxic for Reproduction
Lead chromate molybhdate )
; Carcinogen
?Elﬁfe red (C.1. Pigment Red 12656-85-8 2357599 M.D. 0.005 Toxic for Reproduction
. i . Carcinogen
Lead chromate TT58-97-6 231-846-0 MN.D. 0.005 Toxic for Reproduction
) Carcinogen
- 5
Acrylamide T9-06-01 2011737 MN.D. 0.05 Mutagen
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Substance Name CAS number EC number Cnnc?ﬁt}ration Ff_?ﬁﬁ%g? Classification
- 10043-35-3 233-13%-2 i )
Baric acid 19113-50-1 534-343-4 M.DO. 0.005 Toxic for Reproduction
- 1330-43-4
ﬂiﬁﬁomug?tmmme- 12179043 | 215-540-4 N.D. 0.005 Toxic for Reproduction
1303-96-4
Tetraboron disodium . )
heptaoxide, hydrate® 12267-T31 235-541-3 M.DO. 0.005 Toxic for Reproduction
Trichloroethylene T9-01-6 201-167-4 M.0. 0.05 Carcinogen
. Carcinogen
Sodium chromate TFrre-11-3 231-885-5 M.D. 0.005 Mutagen
Toxic for Reproduction
Carcinogen
Ammaonium dichromate® T789-09-5 232-1431 M.DO. 0.005 Mutagen
Toxic for Reproduction
Carcinogen
Potassium dichromate* T778-50-9 231-906-6 M.DO. 0.005 Mutagen
Toxic for Reproduction
i * Y 4 Al Carcinogen
Potassium chromate T789-00-6 232-140-5 M.DO. 0.005 Mutagen
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Concentration | Reporting e
Substance Name CAS number EC number (%) Limit (%) Classification
. Carcinogen
Cobalt{ll) sulphate 10124-43-3 233-334-2 N.D. 0.005 Toxic for Reproduction
- . Carcinogen
Cobalt{ll) dinitrate 10141-05-6 233-402-1 MO, 0.005 Towic for Reproduction
. Carcinogen
Cobalt{ll) carbonate 513-79-1 208-169-4 N.D. 0.005 Toxic for Reproduction
. . Carcinogen
Cobalt{ll) diacetate T1-48-7 200-755-8 M.D. 0.005 Toxic for Reproduction
2-Methoxyethanol 105-86-4 203-T113-7 M.D. 0.05 Toxic for Reproduction
2-Ethoxyethanal 110-80-5 203-804-1 M.D. 0.05 Toxic for Reproduction
. N, _ e Carcinogen
Chromium trioxide 1333820 215-607-8 M.D. 0.005 Mutagen
Acids generated from
chromium trioxide and
their oligomers:
: . T738-94-5 231-801-5
Chromic acid 13530682 | 236-8815 N.D. 0.005 Carcinogen
Dichromic acid _ i}
Cligomers of chromic
acid and dichromic
acid
1-methyl-2-pyrrolidone 872-50-4 212-828-1 M.D. 0.05 Toxic for Reproduction
2-ethowyethyl acetate 111-15-9 203-835-2 M.D. 0.05 Toxic for Reproduction
1,2-benzenedicarboxylic
acid, di-C6-8-branced alkyl 71888-89-6 276-158-1 M.0O. 0.05 Toxic for Reproduction
esters, CY-rich
1,2-benzenedicarboxylic
acid, di-C7-11-branched and 68515-42-4 271-084-6 M.D. 0.05 Toxic for Reproduction
linear alkyl esters
. Carcinogen
1,2, 3-trichloropropane 96-18-4 202-4856-1 M.0O. 0.05 Toxic for Reproduction
. TB03-57-8 .
Hydrazine A02-01-2 206-114-9 N.D. 0.05 Carcinogen
Strontium chromate® 7789-06-2 232-142-6 M.D. 0.005 Carcinogen
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15 Page 7 of 19

Concentration | Reporting . .
Substance Name CAS number EC number (%) Limit (%) Classification
1, 2-Dichloroethane 107-06-2 203-45841 N.D. 0.05 Carcinogenic
2 2-dichloro-4 4'- ) e ) i
methylenedianiline (MOCA) 101-14-4 202-918-9 N.O. 0.05 Carcinogenic
2-Methoxyaniline e e e . :
o-Anisiding 40-04-0 201-9631 N.O. 0.05 Carcinogenic
Equivalent level of
4-{1,1.3, 3-tetramethylbutyl) e e £ concem having probable
phenol, (4-tert-Octylphenol) 140-66-0 205-426-2 N.D. 0.05 serious effects to the
environment
Aluminosilicate Refractory G50-017-00-8 ; ;
Ceramic Fibres* (RCF) (Index no.) - N.D. 0.005 Carcinogenic
Arsenic acid* TTT7a-39-4 231-901-9 N.D. 0.005 Carcinogenic
Bis(2-methoxyethyl) ether 111-96-6 203-924-4 N.D. 0.05 Toxic for reproducticn
Bis(2-methoxyethyl) ey g . .
phthalate 117-82-8 204-212-6- N.D. 0.05 Toxic for reproducticn
Calcium arsenate* Trig-44-1 231-804-5 N.O. 0.005 Carcinogenic
Dichromium tris{chromate)* 24613-89-6 246-356-2 N.D. 0.005 Carcinogenic
Formaldeyde, aligomeric
reaction products with aniline 25214-70-4 500-036-1 N.O. 0.05 Carcinogenic
(technical MDA)
Lead diazide* 13424-46-9 236-542-1 N.O. 0.005 Toxic for reproduction
Lead dipicrate* 6477-64-1 229-335-2 N.O. 0.005 Toxic for reproduction
Lead styphnate® 15245-44-0 239-200-2 MN.D. 0.005 Toxic for reproduction
M, N-dimethylacetamide . )
(DMAC) 127-18-5 204-826-4 N.D. 0.05 Toxic for reproduction
Pentazinc chromate 49663845 | 256-418-0 N.D 0.005 Carcinogenic
octahydroxide* - o )
Phenalphthalein 7r-09-8 201-004-7 N.O. 0.05 Carcinogenic
Potassium hydroxyocta- ap. 290 ; ;
oxodizincatedichromate* 11103-36-9 234-329-3 N.O. 0.005 Carcinogenic
. . . e . Carcinogenic
Trilead diarsenate 3687-31-8 222-979-5 N.D. 0.005 Toxic for reproduction

http://www.samsungled.com
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Substance Name

CAS number

EC number

Concentration
(%)

Reporting
Limit (%)

Classification

Zirconia Aluminosilicate
Refractory Ceramic Fibres
(Zr-RCF)*

650-017-00-8
(Index no.)

MN.D.

0.005

Carcinogenic

1,2-bis(2-methoxyethoxy)
ethane (TEGDME; triglyme)

112-49-2

203-977-3

MN.D.

Toxic for reproduction

1,2-dimethoxyethane;
ethylene glycol dimethyl
ether (EGDME)

10-71-4

203-794-9

MN.D.

Toxic for reproduction

Diboron trioxide®

1303-86-2

215-125-8

M.D.

Toxic for reproduction

Formamide

75-12-7

200-842-0

M.D.

Toxic for reproduction

Lead(ll)
hisimethanesulfonate)*

17570-76-2

401-750-5

MN.D.

Toxic for reproduction

TGIC{1,3,5-4ris (oxiranyl
methyl)-1,3,5-triazine-
2 4 6{1H,3H 5H}-trione)

2451-62-9

218-514-3

M.D.

Mutagenic

B-TGIC {1,3,5-ns[(25 and
2R)-2 3-epoxypropyll-1,3,5-
friazine-2 4 6-(1H,3H,5H}-
frione)**

50653-74-6

423-400-0

MN.D.

Mutagenic

4 4"-bis{dimethylamino)
henzophenone (Michler's
ketone)

90-94-8

202-027-5

M.D.

Carcinogenic

NN, N N-tetramethyl-4,4'-
methylenedianiline (Michler's
hase)

101-61-1

202-958-2

M.D.

Carcinogenic

[4-[4 4"-bis(dimethylaming)
benzhydrylidene]cyclohexa-
2 b-dien-1-ylidene]
dimethylammonium
chloride (C.1. Basic Violet 3)

548-62-9

208-953-8

M.D.

Carcinogenic

[4-[[4-anilino-1-naphthyl][4-

(dimethylamino)phenymeth
ylene]cyclohexa-2,5-dien-1-
ylidene] dimethylammonium
chloride (C.1. Basic Blug 26)

2580-56-5

219-943-6

N.D.

Carcinogenic

a,a-Bis[4-{dimethylaminag)
phenyl]-4 (phenylamino)
naphthalene-1-methanol
(C.1. Solvent Blue 4)

6786-63-0

220-851-8

M.D.

Carcinogenic

4 4'-bis{dimethylamino)}-4"-
(methylamino)trityl alcohol

561-41-1

209-218-2

M.D.

Carcinogenic
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TESt Repurt No. FEA0101/LF-CTSAYAA14-55873 Issued Date: 2014, 12,15 Page 9of 19
s Concentration Reporting e
ubstance Name CAS number EC number (%) Limit (%) Classification
Bis{pentabromophenyl) ether e AN c PET
(DecaBDE) 1163-19-5 214-604-9 N.D. 0.05 VPVB
E;:j“ﬂma“““mmem”“": 72629-94-8 | 276-7452 N.D. 0.05 vPVB
Tricosafluorododecanoic
-GR- -203- 5
acid 307-55-1 206-203-2 N.D. 0.05 vPvB
ericosafluoroundecandle | 2056.948 | 218-1654 N.D. 0.05 VPVB
:;Tmaﬂ”‘mﬁmm”“i“ 376-06-7 206-803-4 N.D. 0.05 vPVB
4-(1.1,3, 2Hetramethylbutyl)
phenol, ethoxylated - Equivalent level of
covering well-defined ) _ N.D 0.05 concem - probable
substances and UVCE T - serious effects on the
substances, polymers and environment
homologues
4-Monylphenol, branched
and linear — substances with
a linear andfor branched
alkyl chain with a carbon Equivalent level of
number of 9 covalently
. - concem - probable
hound in position 4 to - - N.D. 0.05 serious effects on the
phenol, covering also UVCB- environment
and well-defined substances
which include any of the
individual isomers or a
combination thereof
Equivalent level of
Diazene-1,2-dicarboxamide concem - probable
y -77- -650- 5
(C, C-azodifformamide)) 123-17-3 204-650-8 N.D. 0.05 serious effects on
human health
Cyclohexane-1,2- Equivalent level of
dicarboxylic anhydride X And 5 concem - probable
(Hexahydrophthalic 85427 201-604-9 N.D. 0.05 serious effects on
anhydride - HHPA) human health

Thic doowmandt ke Iscusd by the Company cubjest o He General Conditions of Sarvios printsd cverisaf, avallable on reguact or aooscolbls af hﬂghﬁw.iﬁmmmmurm:-anu-
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Substance Name CAS number | EC number Conc?qr;gratlon T_?&T:Lg? Classification
Hexahydromethylphathalic
anhydride, Hexahydro-4- 25850-51-0, 247-094-1, )
methyiphathalic anhydride, | 19438-60-9, | 243-072-0, Eﬂqn‘i‘:';:r’rge_“‘ :i’,';z'h?;
Hexahydro-1- 48122-14-1, 256-356-4, N.D. 0.05 . f[;em
methylphathalic anhydride, 57110-29-9 260-566-1 Seﬁfﬁiﬁ o ﬁh“”
Hexahydro-3-
methylphathalic anhydride
Toxic for reproduction
equivalent level of
) ) concern -probable
- - 5
Methoxy acetic acid G25-45-6 210-384-6 M.D. 0.05 serious effects on
human health and the
envirenment
1,2-Benzenedicarboxylic
acid, dipentylester, branched 84777-06-0 284-032-2 MN.D. 0.05 Toxic for reproduction
and linear
Diisopentylphthalate (DIPP) G05-50-5 210-088-4 M.D. 0.05 Toxic for reproduction
N-pentyl-isopentyiphtalate - - N.D. 0.05 Toxic for reproduction
1,2-Diethoxyethane G259-14-1 21107641 M.D. 0.05 Toxic for reproduction
M, M-dimethylformamide; 49 ) Taoxic for repraduction
dimethyl formamide 68-12-2 200-679-5 MN.D. 0.05
Dibutyltin dichloride (DBT) §83-18-1 211-670-0 N.D. 0.05 Toxic for reproduction
Acetic acid, lead salt, basic* | 51404-69-4 | 257-175-3 N.D. 0.005 Toxic for reproduction
Basic lead carbonate {trilead : E. I Taxic for reproduction
bis(carhonate )dihydroxide)* 1315-46-6 215-290-6 N.D. 0.005
Lead oxide sulfate (basic 12036769 | 234-8537 N.D 0.005 Toxic T ducti
lead sulfate)* -T6- - .. 005 oxic for reproduction
[Phthalato(2-)]dioxotrilead ! ] Taoxic for reproduction
(dibasic lead phthalate)* 62011-06-9 273-688-5 MN.D. 0.005

Thic doownani bk lccusd by the Company cubjesd o He General Conditione of Earvios prirted cwerisaf, avallabls on reguact or scosceclbls i hbpowww.cge comisnTarme-and-
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limiation of Rablity, Indsmnification and Juricdiotion lccwss defined theredn. Any holder of thic dooument ke sdviced that Information oontsined herson rafiscds the Company's findings at
the time of Be Intervention cnly and wihin the lIm#ic of Cllant's Instructone, If any. The Company’'s Gole recponclbliity le to ke Cllent and thic dooument doas not sxoneraie parties to a
trans-2odion from exercécing all thelr rights and obdigations under the trancaction doowmenis. Thic doowment cannot b= reproduced axoept In full, withowt prior written approval of the
Company. Any unawthorized alteration, forgery or falcloation of the oontent or appearance of this documand ke wniawful and offenderc may b2 proceouted io the fullast extent of the
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TES'[ Repﬂrt No. FEA0101/LF-CTSAYAA14-55873 lssued Date: 2014. 1215 Page 11 of 19
Substance Name CAS number EC number Concmﬁralion T_?rf;ﬂr:i!!-l;? Classification
Dioxobis(stearatojtrilead” 12578120 235-702-8 M.D. 0.005 Toxic for reproduction
ggltg acids, C16-18, lead 01031-62-8 | 202-966-7 N.D. 0.005 Toxic for reproduction
Lead his{tetraflucroborate)” 13814-96-5 237-486-0 N.D. 0.005 Toxic for reproduction
Lead cyanamidate® 20837-86-9 244-073-9 M.D. 0.005 Toxic for reproduction
Lead dinitrate* 10099-74-8 233-245-9 M.D. 0.005 Toxic for reproduction
Lead oxide (lead monoxide)* 1217-36-8 215-267-0 M.D. 0.005 Toxic for reproduction
Lead tetroxide (orange lead)* 1314-41-6 215-235-6 M.D. 0.005 Toxic for reproduction
Lead fitanium trioxide* 12060-00-3 235-038-9 M.D. 0.005 Toxic for reproduction
coad Ttanium Zirconium 12626-81-2 | 2357274 N.D. 0.005 Toxic for reproduction
Ejgﬂfgf tetraode 12065-90-6 | 235-067-7 N.D. 0.005 Toxic for reproduction
Eﬁgﬂmﬁ antimony lead 5012-00-8 232-362-1 N.D. 0.005 Toxic for reproduction
gggggf‘“d- barum salt, lead- | - gaz04 758 | 2722715 N.D. 0.005 Toxic for reproduction
Silicic acid, lead salt* 11120-22-2 234-363-3 MN.D. 0.005 Toxic for reproduction
?it'a“;rigi‘s acid, lead salt, 62220-087 | 263-467-1 N.D. 0.005 Toxic for reproduction
Tetraethyllead* T8-00-2 201-075-4 N.D. 0.005 Toxic for reproduction
Tetralead trioxide sulphate* 12202-17-4 235-380-9 N.D. 0.005 Toxic for reproduction

Thic doowmand s Iscusd by the Company cubjest fo Ho General Condifions of Zervioes printed cwvereal, avallabde on request or acoecclbie ai hbpolwww.cgs comisnTarms-and-
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limiation of Rabliity, Indsmnifieation and jurlediotion lscwes defined thersin. Any holdesr of this dooumesnt ke adviced that Information oontained herson reflscis the Comipany's findings ai
the time of B Intervantion only and within the lim#ic of Cllant's Incbructonc, If any. The Company'c cole recponclbliity e to tbe Client and thic dooumeent doec not sxonerate partiec to a
trans-sodion from exercising all thelr rghts and obfigations under the francaction doswmenis. Thic doowment cannot b= reproduced axoept In full, withowt prior written approval of the
Company. Any unauthortzed atteration, forgery or tslcHioation of the content or appearance of thic desumand e wnlawful and offenderc may b2 proceoutsd fo the fullact axtent of the
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TESt Repurt MNo. FE90101/LF-CTSAYAA14-558T3 lssued Date: 2014.12. 15 Page 12 of 19
Substance Name CAS number | EC number Concm;:qr%ratmn T_?ﬁ;?{::;;f Classification
Trilead dioxide phosphonate* | 12141-20-7 235-262-2 MN.D. 0.005 Toxic for reproduction
Furan 110-00-9 203-727-3 M.DO. 0.05 Carcinogenic
Propylene oxide; 1,2- . )
epoxypropane; 75-56-9 200-879-2 N.D. 0.05 C;ﬁ'g“gﬁi’y“
methyloxirane 9
- Carcinogenic
-B7- -E00- 5
Diethyl sulphate 64-67-5 200-589-6 N.O. 0.05 Mutagenic
Dimethyl sulphate Tr-78-1 201-058-1 M.DO. 0.05 Carcinogenic
J-ethyl-2-methyl-2-(3- e aEn - . .
methylbutyl)-1, 3-oxazoliding 143860-04-2 421-150-7 N.D. 0.05 Towic for reproduction
Dinoseh 88-85-7 201-861-7 M.DO. 0.05 Toxic for reproduction
4. 4"-methylenedi-o-toluidine 838-88-0 212-658-8 N.D. 0.05 Carcinogenic
, N . Carcinogenic
- 977 5
4 4"-oxydianiline and its salts 101-80-4 202-977-0 M.DO. 0.05 Mutagenic
4-Aminoazobenzene; . )
4-Phenylazoaniline 60-09-3 200-453-6 N.D. 0.05 Carcinogenic
4-methyl-m-
phenylenediamine (2 4- 95-80-7 202-4531 M.DO. 0.05 Carcinogenic
toluene-diamine)
B-methowy-m-toluidine 120-71-8 204-4151 . .
(p-cresidine) M.D. 0.05 Carcinogenic
Biphenyl-4-ylamine 92-67-1 2021771 M.DO. 0.05 Carcinogenic
c-aminoazotoluene O7-56-3 202-591-2 MN.D. 0.05 Carcinogenic
o-Toluiding; 2-Aminctoluens 95-53-4 202-425-0 M.DO. 0.05 Carcinogenic
M-methylacetamide 79-16-2 201-182-6 MN.D. 0.05 Toxic for reproduction
1-bromopropane; _O4E _AAE. I : )
n-propyl bromide 106-94-5 203-445-0 N.D. 0.05 Toxic for reproduction

Thic doowment ke Iccusd by the Company cublesd fo He Gensral Conditione of Zarvios printed cwersaf, avallable on requact or acoscolble & hHp-www.ege comisnTarme-and.
Condiions acpx and, for sleodronde format doowments, cubject to Termec and Condilons for Elscironie Doouments at wew.sgc comdisrms_s-dooumsnt him. Attention Ic drawn fo the
limiation of Rablity. Indsmnification and Juricdlotion lccwss defined thersdn. Any holder of thic dooument ke adviced that Information condzined herson reflssds the Company's findings ai
the tims of Hc Intervantion only and wihin the lim#c of Cllant's Incbructonc, If any. The Company’'c cols recponclbliity lc to ke Client and thic dooument dosc not axonerads partiec to a
trans-zofion from exercécing all thelr rights and obligations under the francaction dooumenis. Thic doowment canmot b2 reproduged axoept In full, withowt prior written 2pproval of the
Company. Any unauthorized alteration, forgery o falcHioation of the oontent or appsarance of thic decumant e wnlawful and cffenderc may be proceouted fo the fullect extent of the
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TESt Repurt No. FEa0101/LF-CTSAYAA14-558T3 Issued Date: 2014, 12. 15 Page 13 of 19
Concentration Reporting 5 ]
Substance Name CAS number | EC number (%) Limit (%) Classification
Cadmiurm T440-43-9 231-152-8 M.D. 0.005 Carcinogenic
Cadmium oxide* 1306-19-0 215-1456-2 MN.D. 0.005 Carcinogenic
Dipentyl phthalate (DPP) 131-18-0 205-017-9 N.D. 0.05 Toxic for reproduction
4-Monylphenol, branched
and linear, ethoxylated
[substances with a linear
and/or branched alkyl chain
with a carbon number of 9 i
covalently bound in position Egg;vc:g?r?thlg:iilgof
4 to phenol, ethoxylated - - M.D. 0.05 bab . fect
covering LUNVCE- and well- pmt[ﬁh € SErous Et': 3
defined substances, € environmen
polymers and homologues,
which include any of the
individual isomers and/or
combinations thereof]
Ammonium
pentadecafluorooctancate 3825-26-1 223-320-4 N.O. 0.05 Toxic for reproduction
(APFO)
Pentadecafluorooctanoic . i
acid (PFOA) 335-67-1 206-397-9 N.D. 0.05 Toxic for reproduction
Thic doownand b Iccusd by the Company cubdesd fo Ho Gansral Conditions of Sarvics printsd cwverdsal, avallabls on reguect or aooscclibls o hﬁ%.iﬁmmmmmi-and-
condﬂlum.u-gx and, for slecironds format doswments, cublect to Terme and Condflons for Elecdronds Doouments at mﬂ:.uum‘lurm! s-dooument.) on |6 drawn o the

lim#afion of Nablity. Indsmnification and jurlcdiation Iccwes defined thersin. Any holder of thic dooumsent ke adviced that Informafion condained herson rafiesds ihe Company's findings at
the time of Bo Inbsrvandlon cnly and within the Im#c of Cllani's Incbructione, If any. The Company'c cols recponcibliity lc bo ke Cllsnt and thic dooument dosc not sxonerads partec to &

transacdion from exercleing all thelr rights and ot

tien d
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TESt Report No. FE90101/LF-CTSAYAA14-558T3 Issued Date: 2014.12. 15 Page 14 of 19
Substance Name CAS number | EC number Concentration Reporting Classification
{%a) Limit (%)
Dihexyl phthalate 84-75-3 201-555-5 MN.D. 0.05 Toxic for reproduction
Trixzylyl phosphate 25155-231 246-677-8 MN.D. 0.05 Toxic for reproduction
Imidazolidine-2-thione; . i
2-imidazoline-2-thiol 96-45-7 202-506-9 N.D. 0.05 Toxic for reproduction
Disodium 4-amino-3-[[4-[(2 4-
diaminophenyllazo][1.1'-
hiphenyl]-4-yllazo] -5-hydroxy- . )
6-{phenylazojnaphthalene- 1937-37-7 217-7110-3 M.D. 0.05 Carcinogenic
2 T-disulphonate (C.1. Direct
Black 33)
Disodium 3,2-[[1,1"-biphenyl]-
4 4'diylbisiazo)]bisi4-
aminonaphthalene-1- A73-58-0 208-358-4 M.D. 0.05 Carcinogenic
sulphonate) {C.1. Direct Red
28)
Carcinogenic
Equivalent level of
. - CONCErn having
Cadmium sulphide 1306-23-6 215-147-8 M.D. 0.005 probable serious
effects to human
health
Lead dijacetate)* 301-04-2 206-104-4 M.D. 0.005 Toxic for reproduction

Thic dooumend k Iccusd by the Company cubjeot o Ho Ganeral Conditions of Servios printed cwerisaf, avallable cn request or acoscclble at hl‘lww.iﬁmmmr\mrm:-and-
Condiione.acpx and, for sleotronle format doowments, cubjeot to Terme and Condilons for Elsctronie Dooumsnts at www.cgc.oomdsrme_s-Sooument fim. jon Ic drawn o the
lim#afion of Rablity. Indesmnitication and Jurledlation Iecues defined thersin. Any holder of this dooumsnt bc adviced that Information confained herson rafiecds ihe Company's findinge at
the time of Bo Intervendlon only and wihin the lIm#c of Cllsnt's Inctructone, If any. The Company'c coles recponcibliity Ic to e Cllent and thic dooument dosc not sxonerais partiec to a
trancacdlon from exercicing all thelr gis and ot t ureder the Hon o Thic o t amnot b= reproduced axospt In full, withowt prior writtsn approval of the
Company. Any unsuthortzad alteration, forgery or falcHloation of the oontent or appsarance of thic decumand ke wnlawiul and cffandsrc may b= proceoubsd fo the fullact axtent of the
law. Undecs oitberwices ciabed the reculic chown In thic tacd report refer only to the camplsic).
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TESt Repurt No. FE90101/LF-CTSAYAA14-55873 Issued Date: 2014.12.15 Page 15 0f 19
Concentration Reporting - .
Substance Name CAS number | EC number (%) Limit (%) Classification
1,2-Benzenedicarboxylic acid,
dihexyl ester, branched and G8515-50-4 271-083-5 N.D. 0.05 Toxic for reproduction
linear
Carcinogenic
Mutagenic
Toxic for Reproduction
) N g i Equivalent level of
Cadmium chloride 10108-64-2 233-296-7 N.D. 0.005 concem having
probable serious
effects to human
health
Sodium perborate®; 23817249 . .
perboric acid, sodium salt* - 234-300-0 N.D. 0.005 Toxic for reproduction
Sodium peroxometaborate® T632-04-4 231-556-4 N.D. 0.005 Toxic for reproduction
Thic doowmnend k& Iscusd by the Company cubjest fo Ho General Conditions of Zarvios printed oversaf, avallabls on reguect or acoecclble hdyﬁ.lﬁmmmnﬂumi-anu—
can:llllun:-.u-gx and, for sbecdronde format doownents, cubject to Termc and Condflons for Elscironds Doouments ab mg:.num’iurm! s-dooumsnk) jon | drawn o the

limiadion of Rablity. Indsmnification and jurledlotion lccwss defined therein. Any holdsr of thic dooumssnt bk sdviced that Informadion condsined hereon reflecic the Company's findings 2t
the time of Be Intsrvandlon cnly and wibin the im#c of Clland's Inctructione, If any. The Company's sols recponclbliity ls to ke Clisnt and thic dooumsnt doss not sxonerais parties to a
trans2cdion from sxersdcing all thelr ngihis and ot ursr the an Thic gannot b= reprodudad axospt In full, withowt prior written approval of the
Company. Any unauthortzad alteration, forgery or falcHloation of the ocnbent or appsarance of thic decumand bk wnlawful and offendsrc may b+ procecutsd fo the fullact sxtent of the
law. Undscc otherwice clated the raculic chown In $hic tecd report rafer only to the camplsdc).
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TESt REPDH MNo. FE30101/LF-CTSAYAA14-55873 Issued Date: 2014.12. 15 Page 16 of 19
Substance Name CAS number | EC number CD"C?;!EEHO" Tﬁﬂ?ﬂ? Classification
2-benzotriazol-2-yl-4,6-di-tert- FBT
butyiphenol (UV-320} 3846-71-7 223-346-6 N.D 0.05 VPVB
2-{2H-henzotriazol-2-yl)-4,6- PBT
diteripentyiphenal (UV-328) 25073-55-1 247-384-8 M.D 0.05 VPVB
2-ethylhexyl 10-ethyl-4 4-
E{Zgﬂﬁﬁuﬁéﬁj&?m} 15571-58-1 | 239-622-4 N.D 0.05 Toxic for Reproduction
(DOTE)
Reaction mass of 2-ethylhexyl
10-ethyl-4 4-dioctyl-7-oxo-8-
oXa-3, 5-dithia-4-
stannatetradecanoate and 2-
ethylhexyl 10-athyl-4-[[2-[(2-
ethylhexylioxy]-2- - - M.D 0.05 Toxic for Reproduction
oxoethyl]thio]-4-octyl-7-oxo-8-
oxa-3, 5-dithia-4-
stannatetradecanoate
{reaction mass of DOTE and
MOTE)
Carcinogenic
Mutagenic
Toxic for Reproduction
) ) Equivalent level of
Cadmium fluoride T790-79-6 232-22240 M.D 0.005 concem having
prohable serious
effects to human
health
Carcinogenic
Mutagenic;
Toxic for Reproduction
Cadmium sulphate ey | 2333318 N.D 0.005 Egg:““gﬂfﬁth'j:ii'g"f
prohable serious
effects to human
health

Thic doowmend i lccusd by the Company cubjesd fo Ho Gensral Conditlons of Zarvios printed cwerisaf, avallabls on reguect or acoscclble ai hﬂ%w.:ﬁmmmmuml-and-
Condiione.acpx and, for slectrondo format doowments, cubject to Termc and Condilons for Elecironke Doouments at www.cgc.oomdsrme_s-dooument | on |6 drawn fo the

limiafion of Rabilty, ani jurl IGEes definesd theredn. Any holder of thic dooument ke adviced that Informafion confainsd herson rafeods the Company's findings 21
the time of B Intervendtlon only and whhin the Im#c of Cllend's Incbructione, If any. The Company'c Goles recponclbllity lc to e Clisnt and thic dooument dosc not exonerais parties to a
tranc-zcdlon from exersdeing all thelr rghts and ot t under the Hen o Thic d t camnot b= reprodused axcept In full, withowt prior writben approval of the

Company. Any unauttorizad alteration, forgary of rscHoation of the gortent or appasaranca of thic documand bo unlawTul and ofMandsrc may be procsoubsd fo ths fullact axtent of the
law. Undsce otherwice clxbad the raculic chown In thic tacd report refer anly to the camplsic).
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Note:

1. RL = Reporting Limit

2. M.D. = Not detected {lower than RL)
M.A. = Mot applicable for respective material type.
The submitted sample was found to contain significant amount of specific element(s) of SVHC. Upon further test
verification and also information provided from client, the possibility that the element(s) content onginate from
SWVHC is very unlikely, even though their presence cannot be exclude enfirely. It may be assumed that the detected
element{s) have a non-SVYHC source.

3. Definition of classification is listed in Appendix A of this report in accordance with 67/548/EEC and Requlation (EC)
Mo 19072006. For detail information, Detail explanation is available at the following link:

ttg Hecha europa.eufwebigu esﬂcanmdat&hst fable (Candidate Ilst}

consulmtmns’r‘n pid= sul:stanc:ewnellst 'u".'&.R sul:smnoemrtler.&n p III‘e-::-.-'CIE I:I&D p_state—nomal&p p mode
=viewsp p col id=column-1&p p col pos=2&p p col count=4& substancetypelis
(Proposals to identify SWHC consulations)

4. *The test result is based on the calculation of selected elementis) / marker{s) and to the worst-case scenario. For

detail information, please refer o the 5G5S REACH website: www reach.sgs.com/substance-of-very-high-concem-

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{VI), silicon,
aluminum, zirconium, boron, and potassium respectively), except malybhdenum RL=0.0005%
0.1% (wiw) = 1,000 ppm = 1,000 ma'kg

&, " p-TGIC is one of the isomers for TGIC compounds and hence, tested together. The reported test result is based
the proposed ratio as according to ECHA dossier.

Thic doowment ks Issued by the Company cubjest fo He General Gonditions of Earvios printed owverisaf, avallable on request or acoscclbie at hﬂ%.lﬁm‘uﬂnm-ﬂnﬂ-
Condiio x and, for slecdronts format doowments, cubject to Terme and Condilons Tor Elcdronds Dooumsnts ab G.oomsrme_s-dooumen on |6 drawn io the
iimiafion of Rakiity, Indemnification and juricdlotion Iscues defined thersin. Any holder of this Sooument ic adviced mutlrrru%lun nuﬁu herson rafiecis the Company's findings ad
the tme of Bo Inksreandlon only and wihin the Im#c of Cllani's In:lmu'hon: II any. The Dompﬂrn‘: sole recponcibility e to ke Cllent and thic o it dosc nok ex is partiec to a
trancaodlon from sxercdcing all thelr rights and obdigatione unsder the & on oannot b= reproduced axospt In full, withowt prior writbsn approval of the
Company. Any unauthorizad alteration, forgary or falcHloaton of the oomtent or appsarancs of lhll desumand b wnlawful and offenderc may b procsouted fo the fullact axtent of the
law. Undscc oiberwice ciabed the reculc chown In thic tacd report refer only to the campisic).
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Picture of Sample as Received :

—_—
*** End of Report ***

Thic dooument i Iccued by the 4 fo Mo Conditione of on req or o
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Mm-mnmm obdigatione under the ¢ oannot be rop exoept In full, without prior written approval of the
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Appendix A

Classification Definition under 67/548/EEC and Regulation (EC) No 19072006

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

Carcinogen  Substances which should be regarded as if they are carcinegenic to man. There is sufficient
Category 2: evidence to provide a strong presumption that human exposure o 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 fo _man. Thers 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 fedility in humans. There is sufficient evidence to establish a causal
Reproduction  relationship between human exposure to the substance and impaired ferfility.
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 subsequent
developmental toxic effects in the progeny.

Toxic to Substances which should be reqarded as if they impair fertility in humans. There is sufficient
Reproduction  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 fertility in the absence of toxic effects, or, evidence
of impaired fertility occurmng at around the same dose levels as other toxic effects but which is not
a secondary nenspecific 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 results in appropriate animal studies where effects have been observed 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,
- other relevant information.

PBT & vPvB: Substances which are persistent, bicaccumulative and foxic (PBT) or very persistent and very
bioaccumulative (vPvB) pose a particular challenge to the chemicals safety management. For
these substances a “safe” concentration in the environment cannot be established with sufficient
reliability.
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Revision History

Writer
Date No. Revision History
Drawn | Approved
2012.12.13 000 New version JW.PARK | Y.T.KIM
2013.01.04 001 Change of Model MP36S — LM362A | JW.PARK | Y.T.KIM
2013.02.04 002 Addition of Precaution for VOCs JW.PARK | Y.T.KIM
Change of Cx, Cy tolerance
2013.04.03 003 1001 — +0.005 JW.PARK | Y.T.KIM
2013.04.04 004 Addition of Model code CRI78 2700K | JW.PARK | Y.T.KIM
2014.01.21 005 Addition of Out box N.R.KIM | S.B.YUN
Addition of Kitting combination
2014.08.14 006 Addition of UL Authentication N.R.KIM | S.B.YUN
2014.11.11 007 Addition of PQ rank H.Y.EOM | J.K.PARK
Change of Kitting bin Packing Process
2014.11.18 008 Addition UL mark of reel H.Y.EOM | J.K.PARK
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