Rev: 3.0

Product Family Data Sheet

LM561B - 5630 Middle Power LED

N s BB

Introduction

Features

e Beam Angle: 120°

* Precondition : JEDEC Level 2a

e Dimension : 5.6 x 3.0 x 0.8 mm

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

SAMSUNG ELECTRONICS
95, Samsung2-Ro, Giheung-Gu,
Yongin-City, Gyeonggi-Do 446-711, KOREA

http://www.samsungled.com 1/54
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1. Product Code Information
1) Luminous Flux Bins (Ts = 257C)

Nominal Sorting Condition Im @65mA
ceT Product Code Flux Rank
Flux Range (®., Im)
S2 26.0 ~ 28.0
SPMWHT541MD5W % W% SB
S3 28.0 ~ 30.0
S3 28.0 ~ 30.0
2700K SPMWHT541MD5W % W% SC
S4 30.0 ~ 32.0
S4 30.0 ~ 32.0
SPMWHT541MD5W % W% SD
S5 32.0 ~ 34.0
S2 26.5 ~ 285
SPMWHT541MD5W % V5 SB
S3 28.5 ~ 30.5
S3 28.5 ~ 30.5
3000K SPMWHT541MD5W %V SC
S4 30.5 ~ 325
S4 30.5 ~ 325
SPMWHT541MD5W % V¢ SD
S5 325 ~ 345
S2 27.0 ~ 29.0
SPMWHT541MD5W % U+ SB
S3 29.0 ~ 31.0
S3 29.0 ~ 31.0
3500K SPMWHT541MD5W % U+ SC
S4 31.0 ~ 33.0
S4 31.0 ~ 33.0
SPMWHT541MD5W % U+ SD
S5 33.0 ~ 35.0
S2 28.0 ~ 30.0
SPMWHT541MD5W % T % SB
S3 30.0 ~ 32.0
S3 30.0 ~ 32.0
4000K SPMWHT541MD5W % T+ SC
S4 32.0 ~ 34.0
S4 32.0 ~ 34.0
SPMWHT541MD5W % T+ SD
S5 34.0 ~ 36.0
S2 29.0 ~ 31.0
SPMWHT541MD5W % R+ SB
S3 31.0 ~ 33.0
S3 31.0 ~ 33.0
5000K SPMWHT541MD5W % R+ SC
S4 33.0 ~ 35.0
S4 33.0 ~ 35.0
SPMWHT541MD5W % R+ SD
S5 35.0 ~ 37.0
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1) Luminous Flux Bins (Ts = 25%C)

Nominal Sorting Condition Im @65mA
ccT Product Code Flux Rank
Flux Range (®., Im)
S2 28.5 ~ 30.5
SPMWHT541MD5W % Q% SB
S3 30.5 ~ 325
S3 30.5 ~ 32.5
5700K SPMWHT541MD5W % Q% SC
S4 325 ~ 34.5
S4 325 ~ 345
SPMWHT541MD5W % Q¢ SD
S5 34.5 ~ 36.5
S2 28.0 ~ 30.0
SPMWHT541MD5W % P+ SB
S3 30.0 ~ 32.0
S3 30.0 ~ 32.0
6500K SPMWHT541MD5W % P+ SC
S4 32.0 ~ 34.0
S4 32.0 ~ 34.0
SPMWHT541MD5W % P+ SD
S5 34.0 ~ 36.0
Notes:

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

2) "%" can be "WA(VF 2.7~3.2V step 0.1V + 2500EA), WK(VF 2.7~3.2V step 0.1V + 10,000EA)"

3) Warm white :

Cool white

: "%" can be "0"(Whole Bin) or "M"(Quarter Bin) of the color binning.

http://www.samsungled.com

"¥" can be "0"(Whole Bin), "H"(Half Bin) or "M"(Quarter Bin) of the color binning.
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2) Color Bins (Ts = 257C)
1) Color Binning

Nominal
ceT Product Code Color Rank Chromaticity Bins
SPMWHT541MD5W % WO0SB
SPMWHT541MD5W % W0SC Wo W1, W2, W3, W4, W5, We, W7, W8,
SPMWHT541MDSWAWOSD (Whole bin) | W9, WA, WB, WC, WD, WE, WF, WG
SPMWHT541MD5W % \WHSB WH
2700K SPMWHT541MD5W % WHSC (Half bin) W5, W6, W7, W8, W9, WA, WB, WC
a n
SPMWHT541MD5W % WHSD
SPMWHT541MD5WxWMSB WM
SPMWHT541MD5WWMSC (Quarter bin) W6, W7, WA, WB
uarter nin
SPMWHT541MD5W xWMSD
SPMWHT541MD5W % VOSB
SPMWHT541MD5W % V0SC Vo V1, V2, V3, V4, V5, V6, V7, V8,
SPMWHT541MD5WAVOSD (Whole bin) V9, VA, VB, VC, VD, VE, VF, VG
SPMWHT541MD5W % VHSB VH
3000K SPMWHT541MD5W % VHSC (Half bin) V5, V6, V7, V8, V9, VA, VB, VC
a n
SPMWHT541MD5W % VHSD
SPMWHT541MD5W % VMSB VM
SPMWHT541MD5W % VMSC (Quarter bin) V6, V7, VA, VB
uarter oin
SPMWHT541MD5W % VMSD
SPMWHT541MD5W % U0OSB
SPMWHT541MDSWALOSC uo U1, U2, U3, U4, U5, U6, U7, US,
Whole bin U9, UA, UB, UC, UD, UE, UF, UG
SPMWHT541MD5W % U0SD
SPMWHT541MD5W % UHSB UH
3500K SPMWHT541MD5W % UHSC (Half bin) U5, U6, U7, U8, U9, UA, UB, UC
a n
SPMWHT541MD5W % UHSD
SPMWHT541MD5W % UMSB UM
SPMWHT541MD5W % UMSC (Quarter bin) uUe, U7, UA, UB
uarter nin
SPMWHT541MD5W % UMSD

http://www.samsungled.com
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1) Color Binning (Continued)

Nominal
ceT Product Code Color Rank Chromaticity Bins
SPMWHT541MD5W % TOSB
TO T1, T2, T3, T4, T5, T6, T7, T8,
SPMWHT541MD5W % TOSC .
(Whole bin) T9, TA, TB, TC, TD, TE, TF, TG
SPMWHT541MD5W % TOSD
SPMWHT541MD5W % THSB TH
4000K | SPMWHT541MD5W% THSC (Half bin) T5, T6, T7, T8, T9, TA, TB, TC
alf bin
SPMWHT541MD5W % THSD
SPMWHT541MD5W TMSB ™
SPMWHT541MD5W x TMSC , T6, T7, TA, TB
(Quarter bin)
SPMWHT541MD5W % TMSD
SPMWHT541MD5W % R0SB
RO R1, R2, R3, R4, R5
SPMWHT541MD5W % R0SC .
(Whole bin) R6, R7, R8, R9 ,RA
SPMWHT541MD5W % R0OSD
5000K
SPMWHT541MD5W % RMSB RM
SPMWHT541MD5W % RMSC , R1, R2, R3, R4, R5, R6
(Quarter bin)
SPMWHT541MD5W % RMSD
SPMWHT541MD5W % Q0SB
Qo0 Q1, Q2, Q3, Q4, Q5
SPMWHT541MD5WQ0SC .
(Whole bin) Q6, Q7, Q8, Q9, QA
SPMWHT541MD5W % Q0SD
5700K
SPMWHT541MD5W* QMSB aM
SPMWHT541MD5W % QMSC , Q1, Q2, Q3, Q4, Q5, Q6
(Quarter bin)
SPMWHT541MD5W % QMSD
SPMWHT541MD5W % POSB
PO P1, P2, P3, P4, P5
SPMWHT541MD5W % P0SC .
(Whole bin) P6, P7, P8, P9, PA
SPMWHT541MD5W % POSD
6500K
SPMWHT541MD5W % PMSB M
SPMWHT541MD5W % PMSC , P1, P2, P3, P4, P5, P6
(Quarter bin)
SPMWHT541MD5W x PMSD
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2) Chromaticity Region & Coordinates
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2) Chromaticity Region & Coordinates (Continued)

Region| CIE X | CIEY |Region| CIE X | CIEY

V rank (3000K)

Region ‘ CIE X ‘ CIE Y l Region l CIE X ‘ CIE Y
W rank (2700K)

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

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

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

W3 WB
0.4589 | 0.4021 0.4695 | 0.4207
0.4538 | 0.3931 0.4641 | 0.4112
0.4538 | 0.3931 0.4641 | 0.4112
0.4589 | 0.4021 0.4695 | 0.4207

W4 wcC
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
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0.4147 | 0.3814 0.4221 | 0.3984
0.4183 | 0.3898 0.4259 | 0.4073

V1 V9
0.4242 | 0.3919 0.4322 | 0.4096
0.4203 | 0.3833 0.4281 | 0.4006
0.4203 | 0.3833 0.4281 | 0.4006
0.4242 | 0.3919 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
0.4359 | 0.3960 0.4449 | 0.4141

V4 VC
0.4418 | 0.3981 0.4513 | 0.4164
0.4373 | 0.3893 0.4465 | 0.4071
0.4183 | 0.3898 0.4259 | 0.4073
0.4221 | 0.3984 0.4299 | 0.4165

V5 VD
0.4281 | 0.4006 0.4364 | 0.4188
0.4242 | 0.3919 0.4322 | 0.4096
0.4242 | 0.3919 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
8/54
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2) Chromaticity Region & Coordinates (Continued)

Region‘ CIE X | CIEY | Region‘ CIE X | CIE Y

T rank (4000K)

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

0.3889 | 0.3690 0.3941 | 0.3848
0.3915 | 0.3768 0.3968 | 0.3930

u1 uo
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 ub
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
0.3726 | 0.3612 0.3763 | 0.376
T1 T9
0.3744 | 0.3685 0.3782 | 0.3837
0.3686 | 0.3649 0.3719 | 0.3797
0.3726 | 0.3612 0.3763 | 0.3760
0.3783 | 0.3646 0.3825 | 0.3798
T2 TA
0.3804 | 0.3721 0.3847 | 0.3877
0.3744 | 0.3685 0.3782 | 0.3837
0.3783 | 0.3646 0.3825 | 0.3798
0.3840 | 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
0.3744 | 0.3685 0.3782 | 0.3837
T5 TD
0.3763 | 0.376 0.3802 | 0.3916
0.3702 | 0.3722 0.3736 | 0.3874
0.3744 | 0.3685 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
9/ 54
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2) Chromaticity Region & Coordinates (Continued)

Region| CIE X ‘ CIEY |Region ‘ CIE X | CIEY

P rank (6500K)

Region ‘ CIE X ‘ CIEY ‘ Region ’ CIE X ’ CIEY
R rank (5000K)

0.3366 | 0.3369 0.3456 | 0.3601
0.3441 | 0.3428 0.3539 | 0.3669

R1 R6
0.3449 | 0.3515 0.3551 | 0.3760
0.3369 | 0.3451 0.3464 | 0.3688
0.3441 | 0.3428 0.3363 | 0.3287
0.3515 | 0.3487 0.3433 | 0.3341

R2 R7
0.3527 | 0.3578 0.3441 | 0.3428
0.3449 | 0.3515 0.3366 | 0.3369
0.3369 | 0.3451 0.3433 | 0.3341
0.3449 | 0.3515 0.3503 | 0.3396

R3 R8
0.3456 | 0.3601 0.3515 | 0.3487
0.3373 | 0.3534 0.3441 | 0.3428
0.3449 | 0.3515 0.3376 | 0.3616
0.3527 | 0.3578 0.3464 | 0.3688

R4 R9
0.3539 | 0.3669 0.3471 | 0.3775
0.3456 | 0.3601 0.3379 | 0.3698
0.3373 | 0.3534 0.3464 | 0.3688
0.3456 | 0.3601 0.3551 | 0.3760

R5 RA
0.3464 | 0.3688 0.3564 | 0.3851
0.3376 | 0.3616 0.3471 | 0.3775

Q rank (5700K)

0.3222 | 0.3243 0.3292 | 0.3461
0.3294 | 0.3306 0.3373 | 0.3534

Q1 Q6
0.3293 | 0.3384 0.3376 | 0.3616
0.3217 | 0.3316 0.3292 | 0.3539
0.3294 | 0.3306 0.3227 | 0.3170
0.3366 | 0.3369 0.3295 | 0.3228

Q2 Q7
0.3369 | 0.3451 0.3294 | 0.3306
0.3293 | 0.3384 0.3222 | 0.3243
0.3217 | 0.3316 0.3295 | 0.3228
0.3293 | 0.3384 0.3363 | 0.3287

Q3 Q8
0.3292 | 0.3461 0.3366 | 0.3369
0.3212 | 0.3389 0.3294 | 0.3306
0.3293 | 0.3384 0.3207 | 0.3462
0.3369 | 0.3451 0.3292 | 0.3539

Q4 Q9
0.3373 | 0.3534 0.3291 | 0.3617
0.3292 | 0.3461 0.3202 | 0.3535
0.3212 | 0.3389 0.3292 | 0.3539
0.3292 | 0.3461 0.3376 | 0.3616

Q5 QA
0.3292 | 0.3539 0.3379 | 0.3698
0.3207 | 0.3462 0.3291 | 0.3617

Notes: SAMSUNG ELECTRONICS maintains £0.005 tolerance of Cx, Cy

http://www.samsungled.com

0.3068 | 0.3113 0.3126 | 0.3324
by |03145/03187| _  ]0.32100.3408
0.3135 | 0.3256 0.3205 | 0.3481
0.3055 | 0.3177 0.3117 | 0.3393
0.3145 | 0.3187 0.3081 | 0.3049
0.3221 | 0.3261 0.3154 | 0.3119

P2 P7
0.3216 | 0.3334 0.3145 | 0.3187
0.3135 | 0.3256 0.3068 | 0.3113
0.3055 | 0.3177 0.3154 | 0.3119
0.3135 | 0.3256 0.3226 | 0.3188

P3 P8
0.3126 | 0.3324 0.3221 | 0.3261
0.3041 | 0.3240 0.3145 | 0.3187
0.3135 | 0.3256 0.3028 | 0.3304
0.3216 | 0.3334 0.3117 | 0.3393

P4 P9
0.3210 | 0.3408 0.3107 | 0.3461
0.3126 | 0.3324 0.3015 | 0.3368
0.3041 | 0.3240 0.3117 | 0.3393
0.3126 | 0.3324 0.3205 | 0.3481

P5 PA
0.3117 | 0.3393 0.3200 | 0.3554
0.3028 | 0.3304 0.3107 | 0.3461
10 / 54




IR

2. Characteristics

1) Absolute Maximum Rating

Item Symbol Rating Condition
Operating temperature range Top -40C ~ +85T -
Storage temperature range Teg -40C ~ +120C -
LED junction temperature T, 110°C -
Forward Current 13 180 mA
Peak Pulsed Forward Current lep 300 mA Duty 1/10 pulse width 10ms
Assembly Process Temperature - 260C, < 10sec -
ESD - 5kV HBM
2) Electro-optical Characteristics
Item Unit N%rgl_:_\al Pz:oodduect Rank Min Typ Max
AZ 2.70 - 2.80
) A1 2.80 - 2.90
(F ég"éarri AVOFS‘Q:G 25()\/5; Vv - - WA | A2 | 2.90 - 3.00
’ A3 3.00 - 3.10
A4 3.10 - 3.20
* S2 26.0 - 28.0
WHW+SB g3 28.0 i 30.0
* S3 28.0 - 30.0
2700K |*WWyrSC S4 30.0 . 320
* S4 30.0 - 32.0
WHW:SD g5 32.0 i 34.0
* S2 26.5 - 28.5
WAVSB 53 285 i 305
* S3 28.5 - 30.5
3000K | *WV+¢SC sS4 305 : 325
* S4 30.5 - 32.5
WAVASD g5 325 i 34.5
* S2 27.0 - 29.0
WHUSB 33 29.0 i 31.0
* S3 29.0 - 31.0
3500K | *W UvSC S4 31.0 N 330
* S4 31.0 - 33.0
WHXU+SD 55 33.0 i 35.0
* S2 28.0 - 30.0
Laminous Floe? (@) WATSB 53 30.0 i 32.0
uminous Flux? (P, R S3 30.0 - 32.0
(@65 mA, Ts = 25C) | M | 4000K | *WAT»SC S4 32.0 i 34.0
* S4 32.0 - 34.0
WAT#SD 55 34.0 i 36.0
* S2 29.0 - 31.0
WHR:SB 53 31.0 i 33.0
* S3 31.0 - 33.0
5000K | *W% Rv<SC S4 330 N 350
* S4 33.0 - 35.0
WHR%SD 55 35.0 i 37.0
* S2 28.5 - 30.5
WXQ#SB |5 305 i 325
* S3 30.5 - 32.5
5700K |*W* Q% SC S4 325 : 345
* S4 32.5 - 34.5
W*Q#SD g5 345 i 36.5
* S2 28.0 - 30.0
WXP#SB| g3 30.0 i 32.0
* S3 30.0 - 32.0
6500K | *W P+rSC sS4 320 N 340
* S4 32.0 - 34.0
WHP+#SD 55 34.0 i 36.0
http://www.samsungled.com /5
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2) Electro—optical Characteristics

(Junction to solder point)

.. INominal| Product .
Item Unit cCT Code Rank Min Typ Max
Reverse Voltage
@5 mA, Ts = 25C) | V| ] ] 07 ] 12
Color Rendering Index3(R.)| - - - 5 80 - -
Special CRI* (R9) - - - - 0 - -
Thermal resistance C/W ) 16 )

Notes:

1)~4) SAMSUNG ELECTRONICS maintains a tolerance of V¢#0.1 V, ®.:+5 %, R, :#3.0, R9 :#6.5 on
measurements
5) " * " is Product Code of "SPMWHT541MD5"
6) "%" can be "WA(VF 2.7~3.2V step 0.1V + 2500EA), WK(VF 2.7~3.2V step 0.1V + 10,000EA)"
7) Warm white :

Cool white

http://www.samsungled.com

"¥%" can be "0"(Whole Bin), "H"(Half Bin) or "M"(Quarter Bin) of the color binning.
: "%" can be "0"(Whole Bin) or "M"(Quarter Bin) of the color binning.
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3. Typical Characteristics Graph (T, = 257)
1) Spectrum Distribution
[CCT : 2700K & 3000K]

Spectrum Distribution
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[CCT : 5000K & 5700K]

Spectrum Distribution
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2) Forward Current Characteristics
[Relative Luminous Flux vs. Forward Current]

(Ts = 2500)
Relative Luminous Flux vs. Forward Current
300
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250 /
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—
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=

125 /
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—
=
=

75 /
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Forward Current{mA)

[Forward Current vs. Forward Voltage]
(Ts = 257C)

Forward Current vs. Forward Voltage
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Forward Current{mA)
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25 26 27 248 29 3.0 31 32
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3) Temperature Characteristics

[Relative Luminous Flux vs. Ts] (IF = 65mA)

Relative Luminous Flux vs. Temperature
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4) Color shift Characteristics

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

Color AX, Ay vs. Forward Current
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(IF = 65mA)
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4) Color shift Characteristics

[Color X, y vs. Ts] (IF = 65mA)
Color x,y vs. Temperature (5000K)
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4) Color shift Characteristics

Color x, y vs. Ts]
[
(Ts = 25°C)
Colorx, y vs. Temperature (3000K)
0.440
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0.420
k]
5 / 25
8 0410 55
85
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Color x
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5) Derating Curve

Forward Current Derating Curve
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6) Beam Angle Characteristics

(IF = 65mA & Ta = 25T)

Radiation Diagram
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4. Outline Drawing & Dimension

1. Tolerance is #0.10 mm
2. The maximum compressing force is 15N on the body @

3. Do not place pressure on the encapsulation resin ©®

Left Side View Top View Bottom View
Anode Mark
@\V Catlod\e
7 ]

1
|
| &
s
I
|
I
g B
I
I
I
I
2.30
I
|
I
7
L0
260
3100

450 020 098 | 1
k]

3
520 El =00
|

Anode 560 [ 50

Thermal pad

0180

t
‘ | 530 B - SECTIPSTEISSII
:

Recommended Land Pattern

Notes:

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, LED's characteristics should be carefully checked before and after such repair.
(® Do not stack assembled PCBs together. Since materials of LEDs is soft, abrasion between two
PCB assembled with LED might cause catastrophic failure of the LEDs.

http://www.samsungled.com 29/ 54
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5. Reliability Test Items and Conditions
1) Test Items

Test Item Test Conditions Test Sample No
Hours/Cycles
125 C 24hrs drying — 60 C, 60 %RH 120hrs
MSL Test — 260 C 10sec 3 cycles 1 cycle 11
Room Temperature 25 C+3 C, DC180 mA 1,000 hrs 22
life test
High Temperature 85 C+3 C, DC180 mA 1,000 hrs 22
life test
High Temperature 60 T3 C, 90 %2 %RH, DC180 mA 1,000 hrs 22
humidity life test
Low Temperature -40 C+3 C, DC180 mA 1,000 hrs 22
life test
Powered Temperature -45°C/20 min < 85°C/20 min, Sweep 100 ovcle 29
Cycle test 100min cycle on/off: each 5 min, DC 180 mA y
-45 CT/M5 min < 125 T/15 min
Thermal Shock > Hot plate 180 © 500 cycle 100
High Temperature Ta=120 C+3 C 1000 hrs 1
Storage
Low Temperature Ta=-40 C+3 C 1000 hrs 11
Storage
R1:10 Mk%
R2:1.5 k<, :
ESD(HBM) C-100 pF, 5 times 5
V = 45 kV
R1:10 M2,
R2: 0 .
ESD(MM) c200 ﬁF, 5 times 5
V = 0.5 kV
. . 20~2000~20 Hz 200 m/s?, Sweep 4 min
Vibration Test X, Y, Z 3 direction, each 1 cycle 4 cycles M
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 lr = 65 mA Init. Value*0.9 Init. Value*1.1
Luminous Flux D, l[r = 65 MA Init. Value*0.7 Init. Value*1.2

http://www.samsungled.com 29/ 5
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6. Solder Conditions
1) Reflow Conditions ( Pb Free )

Reflow Frequency : 2 times max.

Preheating : 150~1807T Max. 60sec

[Temperature{C)]
T
[in]
|

Max. Temp. gradient in Cooling @ -5 /sec

| i I |
100 150 200 250
R —

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

http://www.samsungled.com

60~120sec [Timelsec)]

Peak Temp. @ 260£57C,. Max, 10sec
lime above 2207 : Max. 60sec
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7. Tape & Reel

1) Taping Dimension

(8) 4.00 :0.10 - - - = 2.00 :0.05
’ @
@ 4.0 .10 - = /.-
: 4 1
| 4 # Pt ' 't’
1. Y, - ._fl '\.1.-' I r
1 s - " ,I—. [—
rﬁ -
- ¥ - b L
: W -7
Y
= & .h'.. &
!
“'.

Tapping Diretion

‘ End

(unit : mm)
10(5) %
:0.10@
L)

£ 1o

0.05 02

. .-.

¥

. @' 'y

v :

- A

= -

Start

More than 100~200mm
Unloaded tape

Mounted with
LED package

More than 40mm
Unloaded tape

http://www.samsungled.com

Leading part more than
(200~400)mm
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2-1) Reel Dimension (max 2,500 pcs)

15.4"°
13.0"°

Tolerance #0.2 , Unittmm

@4.0 THRU
M2
[
=
Wi
Size 12mm
A | 33025
= B Min1.5
8 R
- 32 g2
w3
I} Min 21
ms E | Min 5.3
+3.0
= N 60 _gp
-
S +3.0
s wi | 124 50
+2.0
we | 17525,
+1.75
W3 [13.65_p 75

/
2—(5.0 THRU /

(1) Quantity : The quantity/Reel to be 2,500 pcs or 10,000 pcs, .
(2) Cumulative Tolerance : Cumulative tolerance/10 pitches to be +0.2mm
(3) Adhesion Strength of Cover Tape : Adhesion strength to be 0.1-0.7N when the
cover tape is turned off from the carrier tape at 10C angle to be the carrier tape.
(4) Packaging : P/N, Manufacturing data code no. and quantity to be indicated on a
damp proof Package.

http://www.samsungled.com 32/ 5
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8. Label Structure
1) Label Structure

( @bo@E®® )
MY, A1k1S2
SPMWHT541MD5WA® 0SB A1%1S2 0N

L
GLAW94001 / 1001 / 2,500 pcs

T T Rank Code

Pivsuned

. J/

N.B) Denoted rank is the only example.
"' means All kind of Chromaticity Coordinate Rank.

Rank Code

@® : Forward Voltage(V:) Rank (refer to page. 11)
©W : Chromaticity Coordinate Rank (refer to page. 5~10)
©® : Luminous Flux(®,, Im) Rank (refer to page. 3)

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

( N\

M A1%1S2

SPMWHT541MD5WA% 0SB A1%1S2 01
L e
GLAW94001 / 1001 / 2,500 pcs
IR e m

R sung

. /

D2R®@E®D®® / 1@®© / 2,500 or 10,000 PCS

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

: L (LED)

: Product State (A:Normality, B:Bulk, C:First Production, R:Reproduction, S:Sample)
: Year (Y:2014, Z:2015, A:2016...)

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

©@ @ ® 0 0

:Day (1 ~9,A B~V
@®®@ : SAMSUNG ELECTRONICS LED Product number (001 ~ 999)
@®®© : Reel Number (001 ~ 999)

http://www.samsungled.com 33/ 5
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9. Packing Structure

1-1) Packing Process (The quantity of PKG on the Reel to be Max 2,500 pcs)

Reel

A1%1S2

SPMWHT541MD5WAX 0SB A1 1S2 01
LT
GLAW94001 / 1001 / 2,500 pcs
IEREEEEERA TR T TR

R sung

G

Aluminum Vinyl Baq

s A1k 1S2

SPMWHT541MD5WAX 0SB A1%1S2 01
L
GLAW94001 / 1001 / 2,500 pcs

I LT
ST

Material : Paper(SW3B(B))

SIZE(mm)
L W H

TYPE

Notes

7inch L | 24545 | 22045 | 18245

Up to 10
Reels

7inch S| 245+5 | 22045 | 865

Up to 5
Reels

( SIDE
M A1k 1S2

SPMWHT541MD5WA 0SB A1%1S2 01
L
GLAW94001 / 1001 / 25,000 pcs
L

R sung

http://www.samsungled.com

il
/

aar 11000

CHIP LED
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1-2) Packing Process (The quantity of PKG on the Reel to be Max 10,000 pcs)

Reel

A1W1S2

SPMWH1541MD5WKWO0SB A1W1S2 01

T
GLAV94001 / 1001 / 10,000 pcs

Pinsuned

. /

/

Aluminum Vinyl Baq

4 N\
M ATW1S2 =
—_— 2a
SPMWH1541MD5WKWO0SB A1W1S2 01
I —
GLAV94001 / 1001 / 10,000 pcs , ; [ﬁ
T T T T : -
" N c s @ ‘\v(‘-'\'
Phiisued = =
\ Y, 8 ] i : ?
4 N\
s ATW1S2
SPMWH1541MD5WKWO0SB A1W1S2 01
oL 1 el as T T T AT
/ GLAV94001 / 1001 / 150,000 pcs
) &g& T T T
S% | & [Box Label] )

= ?

3 REEL / INNER BOX SIZE(mm)
il Box
o’ L W | H

Inner | 3405 | 37015 | 80+5

Outer | 34545 | 3785 | 40545

http://www.samsungled.com 3B/ H
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2) Aluminum Packing Bag

LEVEL

This bag contains

@ 2a

MOISTURE SENSITIVE DEVICES

1. Shelf life in sealed bag: 12 months at <40C and < 90%
relative humidity (RH)
2. Peak package body temperature: 240 C
3. After this bag is opened, devices that will be subjected to
reflow soldor or other high temperature processes must be:
a. Mounted within 672 hours at factory conditions of equal to
or less than 30C /60% RH, or
b. Stored at <10% RH
4. Devices require bake, before mounting, if*
a.Humidity Indicator Card is > 65% when read at 23+5T, or
b. 2a is not met.
5. If baking is required, devices must be baked for 1 hours at 60+5C
Note: if device containers cannot be subjected to high temperature or
shorter bake times are desired, reference IPC/JEDEC J-STD-033 for
bake procedure,
Bag seal due date:

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

A ATk182

SPMWHT541MD5WAX0SB A1 1S2 01
A
GLAW94001 / 1001 / 2,500 pcs
I m

\@ /

[
LEAD-FEE

‘ ATTENTION ('\
msercnnos e
A ad

@

ELECTROSTATIC
SENSITIVE
DEVICES

B =9 A

of ¢FHF A¥ W F7 2 FAVZRY AFE RES
71 S13ke] AR EUS AE Felle FA €9 HAPS 4
Adts A& A4

71 4 A7 28 AFL BE 37 fAA AE F AL
2 e AME & Aol Yol BH A7 vhehch A3t
A G AME £ Yol Y& d =X 588 =] 9
3 3 43 AHBES FAGA BEske] FA7] v

B Important

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

is completely sealed with the dry pack left inside.

Silica gel & Humidity Indicator Card in Aluminum Vinyl Bag

10% 2

http://www.samsungled.com

HUMISAFE™

HUMIDITY INDICATOR
COBALT-FREE
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10. 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. ~40°C, ~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 30°C/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 23+5°C.
8) Devices must be baked for 1 hour at 60+5°C, 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.

http://www.samsungled.com 37/
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10) VOCs (volatile organic compounds) can be generated from adhesives, flux, hardener
or organic additives used in luminaires (fixtures).
Transparent LED silicone encapsulant is permeable to those chemicals and
they may lead a discoloration of encapsualnt when they expose to heat or light.

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

In order to prevent these problems, we recommend you to know the physical
properties of the materials used in luminaires, They must be selected carefully.

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 (CI) 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.

http://www.samsungled.com 38/ 5
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12. Hazard Substance Analysis
1) SVHC (Reach) Report

SGS

Test Re pﬂl’t Mo. FE90101/LF-CTSAYAA14-58066 lssued Date: 2014. 12, 26 Page 10f 19

SAMSUNG ELECTROMICS CO
95 Samsung 2-ro Giheung-gu
Yongin-city Gysonggi-do
Korea
The following sample(s) wasfwere submitted and identified bw/on behalf of the client as-

$G5 File No., r AYAA14-38066

Product Name v SB30G2 white PRG

Item/Part Hame TOMA

Received Date v 2014 1218

Test Period ¢ 20141219 ~2014. 1226

Test Requested :  One hundred-sixty one (161} substances in the Candidate List of Substances of Very

High Concern (SWVHC) for authorization published by European Chemicals Agency
(ECHA) on December 17, 2014 regarding Regulation (EC) Mo 1907/2006 concerning

the REACH.
Test Method :  Please refer to next page(s).
Test Result(s) +  Please refer to next pageis).
Summary :  According to the specified scope and analytical technique, concentrations of all SVHC

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

5GS Korea Co., Ltd

JJ”—J,,U.

Jeff Jang ! Chemical Lab Mgr

Thic dooumend e Iscusd by iha Company mlnmmmmswﬂm printsd covarisal, awallabls on request or muuﬂwmmw

Condilone and, for slecbronio format documends, subisot to Terme and Condi lons Emimnbmmnhatm:snmhﬁ a-gdooume Aftmnkion |6 drasm io the

on of llabiify, tmuﬂlnﬂmmummhm dafimad tharesin, Any heolder of thic document ic adviced that | nad herson the Company’s Nndlngs at

hﬂn-ufrl:lnbm-mmrmﬂmh limiis of Cliant's Inctnaatione, Ifan:l.mc-:-wny‘l ndtmspuﬂbllltmh-hl: Client and thic dooumsnt does not sxonsrate parties fo a

Trom sxeroicing all thedr rightc and obilgations ursder ihe & ot ba rap wxoepd In full, whisowd price writisn approwal of the

Dnrrw.nr. Mrunﬂhmmﬁaummwm:ﬂwﬂmﬂhmﬂthau cllhl:--- ‘Il and offenderc may be procsoubsd fo the fullsct sxbent of the
law Uniscc obferwics ciabed the recults chown in thic tsct report refar anly bo the camplsic).

EGE Koma Cao., Lid 322, The O valley, 75, LE-o, Dongan-gu, Ay :rg-'. ummw:-c Korea 4314020
t +82 {031 4508 D00 T+82 I:3I-=-:I 055 hopcimwaww. sgsonoun o

http://www.samsungled.com 39/ 5
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SGS

Test Re purt Ho. FE90101/LF-CTSAYAA14-58066 lssued Date: 2014. 12. 26 Page 2 of 19
Test Method:

5G5S In-House methed - Analyzed by ICP-OES, PLM, UVIVIS, LC/MS  GC/MS and colorimetric method

Remarks:

1. The chemical analysis of specified SVHC is perdformed by means of cumently available analytical technigues

against the following SWVHC related documents published by ECHA:
http-ifecha. europa. euhmebfqu&st.fcandldate-llst table (Candldate |IS1:}I

—ﬂewan p col id= c-:ulumn 18&:: p ml pos=”8§:u p ml cu:uunt 48 subutancetvnells

{Proposals to identify SWHC consulations)
This list is under evaluation by ECHA and may subject to change in the future.

2. In accordance with Regulation (EC) Mo 19072008, any producer or importer of arlicles shall notify ECHA, in
accordance with paragraph 2 of Aricle 7, if a substance meets the criteria in Aricle 57 and is identified in
accordance with Aricle 59(1) of the Regulation, if (a) the substance is present in those articles in quantities
totaling over cne tonne per producer or importer per year; and (b} the substance is present in those articles above
a concentration of 0.1 % weight by weight (wiw).

3. Aricle 33 of Regulation (EC) Mo 1907/2006 requires supplier of an article containing a substance meeting the
criteria in Article 57 and identified in accordance with Article 59(1) in a concentration above 0.1 %% weight by
weight (wiw) shall provide the recipient of the article with sufficient information, available to the supplier, to allow
safe uge of the article including, as a minimum, the name of that substance in the Candidate List.

4. 555 adopts the interpretation of ECHA for SVHC in article unless indicated otherwise. Detail explanation is

available at the following link:

httpoifwebstage. contribute. sgs. net/corpreachidocumentsfSG5-CTS SVHC-paper-EM-11.pdf
5.  Teat results in this report are based on the tested sample. This report refers to testing result of composite material

group by equal weight proporiion. The material in each composite test group may come from one article.
6. Ifa SVHC is found over the reporting limit, client is suggested to identify the component which contains the 5VHC
and the exact concentration of the SVHC by requesting further quantitative analysis from the laboratory.

mbunmmﬂl:lmudwlrucanpmynl:hutlum mm:wﬂwmnﬁdmmmwﬂlﬂommtumﬂmdﬁWmmmw
Condiio for alecbronio Jormat dooumends, sulieot fo Tarme and Conditlons for Elscironio Dooumenic at wew.o a-doou Aftankion |c drasm io the
imitation olllab-y rmmilndmmumm:mmﬂmdhuruu &ny heobder of thic document s adviced that | rasd harecn the Company's indings at
the Hime of It Inlsrventicn crly and within the llmids of Cllant's Inctnsotions, nan;mco-wm nclirupu'ulblllhh-tulh Cilient znd thic dooument dosc not sxonerats partiss fo a
francacdion from axeruicing all their rights and obllgations. under fhe { ot ba rap! axoepd In full, whhowt price writien approwal of the
Company. &ny unauthorized a]haﬂmmmhldlmﬂnnnfhmim{m'm- cllhl:--- 'Il and offenderc may be proceoutsd o the fullect sxtent of the
lavwe. Unlocs obharwice clabed the recults chown in this tect report refiar only bo the camplais)

E4GE Korea Co, Lid 327, The O walley, TE, LS+, Dongan—gu, Amyang-sl, Gysonggdo, Korea 431-0=0
t+82 (O3 4508 000 -2 (0031 4505 0S5 hfpewaw. spsoroup kr

I hlember of fhe 5638 Group [Sociéld Géndrale de Burvellance

F401 Version 2

http://www.samsungled.com 30/ 49
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SGS

Test Report

Test Result(s)

Ho. FE30101/LF-CTSAYAA14-58066

Issued Date: 2014 12, 26

Page 3 of 19

Concentration Reporting .
Substance Name CAS number EC number (%) Limit (%) Classification
Alkanes, C10-13, chloro
(Short Chain Chlorinated 85535848 287-476-5 M.D. 0.05 PET
Paraffins)
Anthracens 120-12-7 204-371-1 M.D. 0.05 PET
Toxic far
¥
Benzyl butyl phthalate (EBP) B5-88-T 201-622-7 M.D. 0.05 Reproduction
Toxic far
Reproduction
. ) Equivalent level of
Bis{2-ethylhexyl jphthalate 17-81-7 204-211-0 N.D. 0.05 concem having
(DEHP) )
profable serious
effects to the
environmert
Bis{tributyttin)oxide 55-35-9 200-268-D M.D. 0.05 PET
Carcinogen
Cobalt dichloride* 7646-79-9 231-589-4 M.D. 0.005 Toxic for
Reproduction
4_4-Diaminodiphenylmethane 101-77-49 202-974-4 M.C. 0.05 Carcinogen
Diarsenic pentaoxide® 1303-28-2 215-118-9 M. 0.00% Carcinogen
Diarsenic tioxide® 1327-33-3 215-481-4 M.D. 0.005 Carcinogen
) . Toxic far
Dikutyl phthalate (DBP) 54-74-2 201-357-4 M.D. 0.05 Reproduction
Hexabromecyclododecane 255375504
(HBCDD) and all major 3194-55-6 J47-148-4
diastereoizomers identified [134237-51-7, 191-A05.9 M.D. 0.05 PET
{@-HBCDD, B-HBCDD, 134237-50-5, T
y-HBCDD) 134237-52-8)
Carcinogen
Lead hydrogen arsenate* 7784-40-9 232-084-2 M. 0.005 Toxic for
Reproduction
Seodium dichromate’ 10558019 C;T:g;gsn
L&;adlé.lrr:[;j]mhromate. (7789-12-0) 234-190-3 M.D. 0.005 Toxic for
¥ Reproduction
S-tert-butyl-2 4 6-trinitro-m-
wylene (musk xylene) 81-15-2 201-329-4 M.D. 0.05 vPvB
Triethyl arsenate* 15606-55-8 427-700-2 M. 0.005 Carcinogen
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SGS

Test Re pDI’t Mo. FE90101/LF-CTSAYAA14-58066 lssued Date: 2014. 12. 26 Page 4 of 19
Concentration Reporting _ )
Substance Name CAS number | EC number %) Limit (%) Classification
Di-isobutyl phthalate(DIBF) G4-69-3 201-553-2 M.D. 0.05 Tozic for Reproduction
2. 4-Dinitrotcluene 121-14-2 204-450-0 M.D. 0.05 Carcinogen
Tris(2-chioroethyl) 115-96-8 204-118-5 N.D. 0.05 Toxic for Reproduction
phosphats
Anthracene ol 90640-80-5 | 202-602-7 N.D. 0.05 PBT, vPvB
Carcinogen
Anthracens ail, PET. vPvEB
anthracene pasie; 91995-17-4 295.278-5 M.D. 0.05 Carcinogen
distn. Lights Mutagen
Anthracene ail, PEBT. vPvB
anthracens paste, 91993-15-2 285-275-9 M.D. 0.05 Carcinogen
anthracens fraction Mutagen
) PET. vPvB
'e‘”;:r“e”e I':'"- 90640-82-7 | 292-604-8 N.D. 0.05 Carcinogen
anthracens-low Mutagen
) PBT, vPvB
::Err:{f::: ':':;te 90640-51-6 292-603-2 N.D. 0.05 Carcinogen
pas Mutagen
Coal tar pitch, PET. vPvBE
high temperature 65996-93-2 266-028-2 M.D. 0.05 Carcinogen
Lead sulfochromate yellow Carcinogen
(C.]. Figment Yellow 34)* 1344-37-2 215-883-7 N.D. 0.005 Taowxic for Reproduction
Lead chromate molyldate )
sulfate red (C.I Figment Red | 12656-85-8 235-759.9 M.D. 0.005 _ Carcinogen
1047 Taxic for Reproduction
Lead chromate* 7758-97-6 231-846-0 M.D. 0.005 _ Carcinogen
Toxic for Reproduction
Acrylamide 79-06-01 2011737 N.D. 0.05 Carcinogen
Mutagen
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SGS

Test Re purt No. FEI0101/LF-CTSAYAA14-58066 Issued Date: 2014. 12. 26 Page 5of 19
Substance Name CAS number | EC number Concegtratlon Rgpc_:rtlr?g Classification
%) Limit [%2)
. . 10043-35-3 233-139-2 ) i
Bornic acid* 11113-50.1 534 343.4 M.C. 0.005 Tozic for Reproduction
- 1330-43-4
D'i"‘:" um tetraborate, 12179-04-3 | 215-540-4 N.D. 0.005 Toxic for Reproduction
annycrous 1303-06-4
Tetralaron disodium - . .
heptaoxide, hydrate® 12267-T3-1 235-541-3 M.C. 0.005 Toxic for Reproduction
Trichloroethylens 79-01-6 201-167-4 M.C. 0.05 Carcinogen
. Carcinogen
Sodium chromate TiFrs-11-3 231-BB9-5 M.C. 0.005 Mutagen
Toxic for Reproduction
Carcinogen
Ammonium dichromate® 7789-09-5 23214341 M. 0.005 Mutagen
Toxic for Reproduction
Carcinogen
Potassium dichromats* T778-20-9 231-906-6 M. 0.00% Mutagen
Tozic for Reproduction
) Carcinogen
L ol
Potassium chromate T789-00-8 232-140-5 M.C. 0.005 Mutagen
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SGS

Test REpDI’t Ho. FE90101/LF-CTSAYAA14-58066 lssued Date: 2014. 12.26  Page & of 19
Substance Name CAS number EC number ¢ once:_ltratlon Rgpq rtlryg Classification
(%) Limit (%)
v . Carcinogen
Cobalt(ll) sulphate* 10124433 | 233-334-2 N.D. 0.00% Toxic for Reproduction
- o Carcinogen
Cabalt(ll) dinitrate* 10141056 | 233-402-1 N.D. 0.005 Toxic for Reproduction
Carcinogen
Cabalt(ll) carbonate* 513-79-1 208-169-4 N.D. 0.005 Toxic for Reproduction
) Carcinogen
Cabalt(ll) diacetate* 71-48-7 200-755-8 N.D. 0.005 Toxic for Reproduction
2-Methoxyethanol 109-36-4 203-713-7 M.C. 0.05 Toxic for Reproduction
2-Ethoxyethanol 110-80-5 203-804-1 M.C. 0.05 Toxic for Reproduction
: . Carcinogen
3
Chromium tricxide 1333-82-0 215-607-8 M.D. 0.005 Mutagen
Acids generated from
chromium trioxide and
their cligomers:
: : 7735-94-5 231-801-5
Chremic acid 13530-68-2 235-881-5 N.D. 0.005 Carcinogen
Dichromic acid _ -
CHigomers of chromic
acid and dichromic
acid
1-methyl-2-pymolidone 872-50-4 212-828-1 M. 0.05 Toxic for Reproduction
Z-ethoxyethyl acetate 111-13-9 203-838-2 M. 0.05 Toxic for Reproduction
1,2-benzenedicarboxyiic
acid, di-CE-8-branced alkyl 718858-89-6 2761581 M.C. 0.05 Tozic for Reproduction
esters, C7-rich
1,2-benzenedicarboxyiic
acid, di-C7-11-branched and G8513-42-4 271-084-5 M. 0.05 Toxic for Reproduction
linear alkyl esters
. Carcinogen
1,2, 3-trichloropropane 06-18-4 202-486-1 M. 0.05 Toxic for Reproduction
. T803-57-8 ]
Hydrazine 302-01-2 208-114-9 M.C. 0.05 Carcinogen
Strontium chromate® T789-08-2 232-142-6 M.C. 0.005 Carcinogen
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SGS

Test Repnrt Ho. FAI0101/LF-CTSAYAA14-58066 lssued Date: 2014. 12. 26 Page 7 of 19

Concentration Reporting

Substance Hame CAS number EC number Classification

{%%) Limit (%)
1.2-Dichloroethans 107-06-2 203-458-1 M.D. 0.05 Carcinogenic
2.2 _dichloro-4 4'- . .
methylenedianiline (MOCA) 101-14-4 202-918-9 M.D. 0.05 Carcinogenic
2-Methaxyaniline 90-04-0 201-963-1 N.D. 0.05 Carcinogenic
o-Anisidine
Equivalent level of

4-1,1,3, Htetramethylbutyl) concern having probabie
phenol, (4-tert-Cctylphenaol) 140-66-9 205-426-2 ND. 0.05 serious effects o the

environment
Aluminosilicate Refractory 550-017-00-8 . )
Ceramic Fibres* (RCF) {Index no.) ) ND. 0.005 Carcinogenic
Arsenic acid* TIFg-39-4 231-901-9 M.D. 0.005 Carcinogenic
Bis{2-methoxyethyl) ether 111-96-6 203-924-4 M.D. 0.05 Toxic for reproduction
Bis{2-methaxyethyl) 117-82-8 204-212-6- N.D. 0.05 Toxic for reproduction
phthalate
Calcium arsenate™ TITe-441 231-904-5 M.D. 0.005 Carcinogenic
Dichromium tis{chromate)* 24613-89-6 248-356-2 N.D. 0.005 Carcinogenic

Formaldehyde, oligomeric
reaction products with aniline 25214704 500-038-1 M. 0.05 Carcinogenic
(technical MDA

Lead diazide* 13424-46-9 236-542-1 M. 0.005 Toxic for reproduction
Lead dipicrate* G477-54-1 229-335-2 M. 0.005 Toxic for reproduction
Lead styphnate* 15245440 239-290-2 M.D. 0.005 Toxic for reproduction
N.N-dimethylacetamide 127-18-5 204-626-4 N.D. 0.05 Toxic for reproduction
(OMALC)

Pentazinc chromate 49663-B4-5 | 2564180 N.D 0.005 Carcinogenic
octahydroxide* - ’

Phenclphthalein T7-09-8 201-004-7 M.D. 0.05 Carcinggenic
Potassium hydroxyocta- ] .
oxodizincatedichromate* 11103-86-9 234-329-8 M.D. 0.005 Carcinogenic
Trilead diarsenate* 3687-31-8 222.979.5 N.D. 0.005 Carcinogenic

Taoxic for reproduction
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SGS

Test Report

Ho. FE30101/LF-CTSAYAA14-58066

|ssued Date: 201412, 26

Page 8of 19

Substance Mame

CAS number

EC number

Concentration
(%)

Reporting
Limit (%)

Clazsification

Zirconia Aluminosilicate
Refractory Ceramic Fibres
(Zr-RCF}*

G50-017-00-5
{Index no.)

M.D.

0.005

Carcinogenic

1, 2-big{2-methoxyethoxy)
ethans (TEGDME; triglyme)

112-49-2

203-977-3

MO

0.05

Toxic for reproduction

1. 2-dimethoxyethane;
ethylene glycal dimsthyl
ether (EGOME)

110-71-4

203-794-9

M.

0.05

Toxic for reproduction

Dilsoron trioxide*

1303-86-2

215-125-8

M.D.

0.005

Taxic for reproduction

Formnamide

T5-12-7

200-542-0

M.

0.05

Taxic for reproduction

Lead{ll)
bis{methanesulfonate)*

17570-76-2

401-750-5

M.D.

0.005

Taxic for reproduction

TGIC(1,3,5-tris (oxiranyl
methyl}-1,3,5-thazine-
2.4 6(1H,3H,5H)-trnoneg)

2451-62-9

219-514-3

MO

0.05

Mutagenic

B-TGIC (1,3 5-4ns[(25 and
2R}-2, 3-epoxypropyl]-1,3.5-
triazine-2,4,6-{1H,3H,5H)-
tricne)**

39653-74-6

423-400-0

MO

0.05

Mutagenic

4 4'-big{dimethylamino}
benzophenone (Michler's
ketone)

90-94-5

202-027-5

M.

0.05

Carcinogenic

NN N’ N tetramethyl4 4"

base)

methylenedianiline {(Michler's

101-61-1

202-959-2

MO

0.05

Carcinogenic

[4-[4,4"-bis{dimethylamino)
benzhydrylidene]cyclohexa-
2, 5-dien-1-ylidene]
dimethylammonium
chloride (C.I. Basic Violet 3)

$48-52-9

208-953-6

M_D.

0.05

Carcinogenic

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

{dimethylaminoiphenyl]meth
ylene]lcyclohexa-2, 5-dien-1-
ylidene] dimethylammeonium
chloride (C.I. Basic Blue 26)

2580-56-5

219-943-6

MO

0.05

Carcinogenic

a,a-Big[4-{dimethylamino)
phenyl]-4 (phenylaming)
naphthalene-1-methanol
{C.l. Solvent Blue 4)

GTE6-83-0

229-851-8

M_D.

0.05

Carcinogenic

4 4'-bis{dimethylamino}-4"-
{methylaming ity alcohaol

361-41-1

209-218-2

M_D.

0.05

Carcinogenic
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SGS

Test Report Ho. FAI0101/LF-CTSAYAA14-58066 lssued Date: 2014. 12. 26 Page 9of 19

Concentration Reporting

Substance Name CAS number | EC number %) Limit {%) Classification
Bis{pentabromophenyl) ether qq. ] AR PBT
(DecaBDE) 1163-19-5 214-604-9 M. 0.05 VPvB
Zsig“"“”s“"““mmem”"ic 72629-94-8 | 275-745.2 N.D. 0.05 VvPVB
gzi'ffsaﬂ”m"d':'d“ﬁ””'“ 307-55-1 206-203-2 N.D. 0.05 vPvB
:‘ﬁg'msaﬂ“nm” ndecanoic 2058-94-5 218-165-4 N.D. 0.05 vPvB
replacosafuorotetrsdecancle | 378087 | 206-803-4 N.D. 0.05 VPVEB
4-01,1,3, 3tetramethylbutyl)
phenol, ethoxylated - Equivalent level of
coverng well-defined } ) N.D 0.05 concern - probable
substances and UV CE T ’ senous effects on the
substances, polymers and environment
homologues

4-Monylphenol, branched
and linear — substances with
a linear and/or branched
alkyl chain with a carbon
nurmber of 9 covalently
bound in position 4 o - - M.C. 0.05
phenol, covering also UVCE-
and well-defined substances
which include any of the
individual isomers or a
combination thereof

Equivalent level of
concern - probakble
senous effects on the
environment

Equivalent level of

Diazene-1 2-dicarboxamide concern - probable

(C,C-azodi(formamide)) 123-77-3 204-650-5 N.D. 0.03 serious effects an
human health
Cyclohexane-1,2- Equivalent level of
dicarboxylic anhydride concern - probakble
{Hexahydrophthalic ga-42-7 201-604-3 N.D. 0.0 serious effects on
anhydride - HHPA) human health

Thic document Ic Iscusd by the Company cubject fo Its General Condilons of Sereioe printed cverisal, avallable on request or mlm:awmmm
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Test Report

Ho, FES0M/LF-CTSAYAA14-58066 Issued Date: 2014, 12, 26 Page 10 of 19
Concentration Reporting . ]
Substance Name CAS number | EC number (%) Limit (%) Classification
Hexahydromethylphathalic
anhydride, Hexahydro-4- 25550-51-0, 24705941, Equivalent level of
methylphathalic anhydride, 18435-50-9, | 243-072-D, m%“r';;e_” rz‘[;zb‘fe
Hexahydro-1- 48122-141 256-356-4, MWD 0.05 serious el‘?ects on
meathylphathalic anhydride, 57110-29-9 260-566-1 human health
Hexahydro-3-
methylphathalic anhydride
Toxic for reproduction
equiv alent level of
. . concern -probable
Methoxy acetic acid G25-45-5 210-894-6 M. 0.05 serious effects on
human health and the
environment
1,2-Benzenedicarboxylic
acid, dipentylester, branched 5477 T-068-0 284-032-2 M.C. 0.05 Toxic for reproduction
and linear
Diizopentylphthalate {DIPF) G05-50-5 210-055-4 M. 0.05 Toxic for reproduction
. Toxic for reproduction
M-pentyl-isopentylphtalate - - M. 0.05
1.2-Diethoxyethane 629-14-1 211-076-1 M. 0.05 Toxic for reproduction
N_:N-dim eth;-.rlfomjﬂmi-de; BE_12.0 S00-670-5 MDD, 0.as Toxic for reproduction
dimethyl formamide
Dibutyltin dichloride (DBT) B83-18-1 211-670-0 M.D. 0.05 Texic for reproduction
Acetic acid, lead salt, basic* | 51404-59-4 257-175-3 M.D. 0.005 Texic for reproduction
Basic lead carbonate (trilead Toxic for reproduction
bis{carbonate)dihydroxide)* 1319-46-6 215-290-6 N.D. 0.005
Lead cxide sulfate (basic . .
lead suffate)* 12036-75-9 234-853-7 M. 0.005 Toxic for reproduction
[Phthalatol 2-)]dioxatrilead Toxic for reproduction
{dibasic lead phthalate)* 69011-05-9 273-6588-5 M.D. 0.005

Thic mmhlmw1mcmymﬂt1uhmﬂmufsamoemnudmmmwdmun requect o acoscclibie A
mobronio format

Condiionc.acpx and, Tor ek

[okio ! ey o, DO TV S0y TG and.-
dooumends, subject to Terme and Condtlons for Elssironio Doouments ab wew.cgo oomibenme_s-dooumenthim. Atention o drasm fo the

Timitation of llabiifty, indemmnifloation and juricdiotion iccuesc definad tharsin, Any holder of thic dooumend e adviced that Information c-omialned harson refistc the Company's indnge at
thes ime of e Imtsreesntion only and within the imii of Clant'c incbnuatione, F any. The Companys Dnhl'nﬂpnnﬂblllhl ko lie Client and thic dooument dosc not sxonsrate partisc fo a
ot ba

trancaotion from axeroicing all their rigivic and obllgations wedsr the i

dicgumenic. Thic

axoept In full, withowt prior weitien approwal of the

Company. Any unauthorized altsration, fongery or falciication of the condent or appearanos of thic :lo-uurﬂ-rll Ii uniawiul and cffendart may be procsoutsd fo the Tullect extent of the

lvwe  Unisec othareics ciabed the reculic chown in thic bact report refiar only bo the camplsic).
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Substance Name CAS number EC number Conc:&;t:lration T_?;?{EL';? Classification
Dicxobis({stearatotrilead* 12575-12-0 235-702-8 M.D. 0.00% Toxic for reproduction
S;‘[E’, acids, C16-18, lead 91031-62-8 | 292-966-7 N.D. 0.005 Taxic for reproduction
Lead bis(tetrafluoroborate )™ 13814-96-5 237-486-0 M.D. 0.00% Toxic for reproduction
Lead cyanamidate* 20837-58-9 244-073-9 M. 0.00% Toxic for reproduction
Lead dinitrate® 10099-74-5 233-245-8 M.C. 0.005 Toxic for reproduction
Lead oxide (lead monoxide )™ 1317-36-8 215-267-0 M.C. 0.005 Toxic for reproduction
Lead tetroxide (orange lead)* 1314-41-8 215-235-8 M.C. 0.005 Toxic for reproduction
Lead titanium trioxide™® 12060-00-3 235-038-9 M.C. 0.005 Toxic for reproduction
Ei?,;gta” ium Zirconium 12626-81-2 235-727-4 N.D. 0.005 Toxic for reproduction
Sjmi:*d tetraoxide 12065-90-6 | 235-067-7 ND. 0.005 Taxic for reproduction
Egﬁ‘;ﬁl'”re- antimeny lead 8012-00-8 232-382-1 ND. 0.005 Taxic for reproduction
ggij“éfjf'm banum salt, lead- | gozey 75 g | 2722715 ND. 0.005 Taxic for reproduction
Silicic acid, lead salt* 11120-22-2 234-363-3 M.C. 0.005 Toxic for reproduction
Sulfurous acid, lead salt §2229.08-7 | 263-467-1 ND. 0.005 Taxic for reproduction
Tetrasthyllead® Ta-00-2 201-075-4 M.C. 0.005 Toxic for reproduction
Tetralead trioxide sulphats* 12202-17-4 235-380-9 M.D. 0.005 Toxic for reproduction

Thic dooumend lc lcousd by the Company cubjeat fo e Genaral Condiione of Eardos printesd cverlsal awallsbls on requect or scoscolbie & DD wew cog, OOMVen TemE-and-
Condiionc.acps and, Tor alsctronio format dooumenis, cubjeot to Terme and Condikone for Elsctronlo Dooumsnis at wwew.G Qe oo banme_s-dooumeni m. Atsntion o drawn o the
Bmitation of llabiifty, indeannifloation and juricdiobion iecuss daflnad tharsin. Any Rolder of thic dosument s adviced that Information comizired harson reflsgis the Company's findings at
the time of Is Intersenton only and within the lmi of Clisnt's Instnuotions, T any. The Company’s Gobe necponelbility ke to o Cliant and thic dooument doss not sxonesrate partiss 1o a
trangaction from axeroleing all their rights and obllgations under the francaciion dooumenis. Thic dosumeni cannot be reproduced sxoept In Tull, withow? prior writien approval of the
Company. Any unauthorized aleration, forgary or falcification of the content or appearanos of thie Sooument |6 wniawiul and offendsrs may be procsoubsd 2o the Tullest extent of tha
Iz Unisee oiharwics clabed the recults chown in this ot report refer only o the camplais)
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Concentration Reporting . .
Substance Name CAS number EC number (%) Limit (%) Clagsification
Trilead dioxide phosphonate* 12141-20-7 235-252-2 M.D. 0.005 Toxic for reproduction
Furan 110-00-9 203-727-3 M.D. 0.05 Carcinogenic

Propylene oxide; 1,2-

Epoxypropane; 75-56-9 200-879-2 N.D. 0.05 Carcinogenic

methyloxirane Mutagenic

) Carcinogenic
Diethyl sulphate 64-67-5 200-589-6 MO 0.05 Mutagenic
Dirnethyl sulphate T7-78-1 201-058-1 M.D. 0.05 Carcinogenic
J-ethyl-2-methyl-2-{3- . .
methylbutyl-1 3-oxazolidine 143860-04-2 421-150-7 M.D. 0.05 Toxic for reproduction
Dincseb 88-85-7 201-861-7 M.D. 0.05 Toxic for reproduction
4 4'-methylenedi-o-toluidine 838-58-0 212-658-8 M.D. 0.05 Carcinogenic
4 4'_oxydianiline and its salts 101-80-4 202-977-0 M.D. 0.05 Carcinogenic

Mutagenic

4-Aminoazobenzene; £0-09-3 200-453-5 ND. 0.05 Carcinogenic
4-Phenylazoaniline
A-methyl-m-
phenylenediamineg (2 4- 95-80-7 202-453-1 M. 0.05 Carcinogenic
toluene-diamine)
B-methoxy-m-toluidine 120-71-8 204-418-1 . .
(p-cresiding) M.D. 0.05 Carcinogenic
Biphenyl-4-ylamine 92-67-1 2021771 M. 0.05 Carcinogenic
o-aminocazotoluens 97-58-3 202-591-2 M. 0.05 Carcinogenic
o-Toluidineg; 2-Aminotoluene 95-53-4 202-425-0 M. 0.05 Carcinogenic
M-methylacetamide 79-18-3 201-182-6 M. 0.05 Toxic for reproduction
1-bromaopropane:; 106-94-5 203-445.0 N.D. 0.05 Toxic for reproduction

n-propyl bromide

This dooument lo Iccusd by the Company cubjsot fo Ibe Gensral Condiblons of Sardos primed cverleal, awallabls on requect or acoscclible &1 DD weww con, o0 MSn TeCE-and-
Condilonc acpx and, Tor elsctronlo format dooumenis, cubject to Terme and Condikone for Elesironla Dooumsnis at wwew.cge oomibenme_s-dooumeni tim. Abdesnbion o drawn fo the
Imitation of llabdify, irdeennd floafion and juricdiokicn iccust defl nad tharein &ny kolder of thic dooumend s adviced that Information contalred harecn reflagic the Company'c indngs at
the ime of e Imtesreenion only and within the Imit of Cllant'c Inctnuolonc, H any. The Company’s cols moponclbllity k& to ke Cllent and thic dooument doet not sxcnerats partiec fo a
framcaption from axeroleing all their ighitc and cbllgations under the francsction dooumernis. Thic dosument oannot be reproduced exospt In Tull, withoet prior writien approval of the
Comgany. Any unsuthortzed aleration, forgary or falciication of the conient or appaaranos of thic dooument lo unlawful and cffendere may be proceoutsd fo the fullact sxtent of the
lvwe Unlscc charwice clabed the reculis chown in Bhic tact report refar only bo the camplaic)
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Concentration Reporting . )
Substance Name CAS number | EC number (%) Limit (%) Classification

Cadmium 7440-43-9 231-152-8 N.D. 0.005 Carcinogenic
Cadmium oxide® 1306-159-0 215-146-2 M.D. 0.005 Carcinogenic
Dipentyl phthalate (DPF) 131-158-0 2050179 N.D. 0.05 Taxic for reproduction
4-MNonylphenal, branched
and linear, ethoxylated
[substances with a linear
andfor branched alkyl chain
with a carbon number of 9 .
covalently bound in position Ex:ﬂ?thliﬁl of
4 to phenol, ethoxylated - - N.D. 0.05 . g
coverng UWCB- and well- probahle SEMOUs effects
defined substances to the environment
paolymers and homologues,
which include any of the
individual izsomers andior
combinations thereof]
Ammonium
pentadecaflucrooctanoats 3825-26-1 223-320-4 M.D. 0.05 Toxic for reproduction
(APFO)
Pentadecafluorooctanoic . )
acid (PFOA) 335-67-1 206-397-9 N.D. 0.05 Toxic for reproduction

This dooumend Ic Iscusd by ihe Company cubjeot o s General Condiblons of Zarvlos prinied overleal, awallable on reguect or acoecclble ai
slesbronio format dosumends, cubjeot

Condiionc.acpx and, for al
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on of llabiify, hdmﬂﬂuﬂmmumm Iccuss defined tharsin &y holder of thic dooument ic sdvicsd that Information
the Hme of s Interesnton only and within the imis of Cllsnt'c Incbnsotons, i any. The Company's cols recponciblity i o I Cllsnt and thic dooumant doss not sxonsrats partisc o a
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Concentration Reporting

Substance Hame CAS number | EC number (%) Limit (%) Classification
Dihexyl phthalate B84-75-3 201-559-5 M.D. 0.05 Taxic for repreduction
Trixylyl phosphate 25155-231 24B-677-8 M.D. 0.05 Taxic for reproduction
Imidazolidine-2-thione; 96-45.7 202-506-9 ND. 0.05 Taxic for repraduction

2-imidazoline-2-thial

Disodium 4-amino-3-[[4'(2, 4-
diaminophenyljazo][1.1'-
biphenyll-4-yllazo] -S-hydroxy- | yga7 97 7 | 2977103 ND. 0.05 Carcinogenic
B-[phenylazoinaphthalene-
2 T-disulphonate {C_I. Direct
Black 38)

Cisodium 3, 3'-[[1,1-biphenyl]-
4 4'diylbis{azo)]bis(4-

aminonaphthalene-1- ST 3-55-0 209-358-4 M.D. 0.05 Carcinogenic
sulphonate) (C.1. Direct Red
28)

Carcinogenic
Equivalent level of
concem having

Cadmium sulphide™ 1306-23-6 215-147-8 N.D. 0.005 probable serious
effects to human
health
Lead di{acetate)* 201-04-2 206-104-4 M.D. 0.005 Toxic for reproduction

numm:lmwlmcmymulumm mlﬂSwwmmmmmwﬂmmmtﬂmﬂuﬂﬂﬁ“ﬂmmmﬁ:
Condilonc.aspx and, Tor electronlo format doouw Hﬁhﬂfhﬁmanﬂ@oﬂlhﬂfwﬂm&uﬂubﬁumn{:atm:nﬁnm% =-dooumes Aantlon |o drawm io the

on of llabiifty, indesrnifloadion and Juricdickion Iscues daflned thersin. &ny holder of thic dooumend s adviced that Information nad harecn the Company's indings. at
the ime of Its Intersentdon only and within the imifs of Cllant's Instnuobions,  any. The Company’s cole recponslblity &k o s Cllant and thic dooument does not exonerate partiec o a
tramcaotion from axerokeing all their ights and obilgations under the francaction doaumeris. Thic dooument cannot ba raproduced sxospt In full. withaut prior vritisn approval of tha
Company. &ny unauthorzed aleraton, forgery or falcication of the confent or appearanos of thic doourment |o unlawiul and ofendsrc may bs proceoutsd fo the fullsct sxtent of tha
law Unisce ciharwics ciated the recults chovwn in Ehic tact report refar only bo the camplaic)
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Concentration Reporting . )
Substance Name CAS number | EC number (%) Limit (%) Classification
1,2-Benzenedicarboxylic acid,
dihexyl ester, branched and 58515-50-4 27140935 M.D. 0.05 Toxic for reproduction
linear
Carcinogenic
Mutagenic
Tozic for Reproduction
Cadmium chioride® 10108-64-2 | 233.286.7 N.D. 0.005 Equivalent |evel of
concem having
probable serfous
effects to human
health
Sodium perborate®; 239-172-9 . -
perboric acid, sodium salt* - 3324.390.0 MN.D. 0.005 Toxic for reproduction
Sodium peroxometaborate® TE32-04-4 231-556-4 M.D. 0.005 Toxic for reproduction

This dooument |6 Iccued by the Company cubjeat fo It General Condilons of Eersos prinisd cverleal. avallable on request or awosccible ot
sctronio format doou

on of [labiifty, indesmnnifloation mummkmmﬂmﬂh‘mﬂn &ny keobder of thic dooumend e adviced that

CondHlonc.acpx and, for el

manis, cubjsot 1o Tarme and Condilone for Elscironlo Dooumenic ab wew.cgeoomi

ge. ﬁ:go—dﬂmeE Aﬂnml:mlnﬂu
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Concentration Reporting . .
Substance Hame CAS number | EC number (%) Limit (%) Classification

2-benzotriazol-2-yl-4, 6-di-tert- 2 AR PBT
butylphenal (L-320) 3B46-T1-7 223-346-6 M.D 0.05 VPvB
2-{2H-benzotriazol-2-yl -4, 6- PBET
ditertpentylphenal (UV-328) 25973-55-1 | 247-384-8 N.D 0.05 vPVB
Z2-gthylhexyl 10-sthyl-4,4-
dioctyl-7-oxo-S-0xa-3, 5-dithia- ca_ 5 ) .
4_stannatetradecanoate 15571-58-1 239-622-4 M.C 0.05 Toxic for Reproduction
(DOTE)

Reaction mass of 2-ethylhexyl
10-ethyl-4 4-diocty-T-oxo-5-
oxa-3,5-dithia-4-
stannatetradecancate and 2-
ethylhexyl 10-sthyl-4-[[2-[(2-
ethylhexyl joxy]-2- - - N.D 0.05 Toxic for Reproduction
oxoethyl]thio]-4-octyl-T-oxo-8-
oxa-3,5-dithia-4-

stannatetradecancate
{reaction mass of DOTE and
MOTE)
Carcinogenic
Mutagenic
Toxic for Reproduction
Cadmium flucride T790-79-6 | 232-222.0 N.D 0.005 Equivalent level of

concem having
probable serious
effects to human
health
Carcinogenic
Mutagenic;
Toxic for Reproduction
10124-36-4; . Equivalent level of
3119536 | 203316 ND 0.005 concem having
probable serious
effects to human
health

Cadmium sulphate

This dooument I6 Iscusd by the Company cubjeat io b General Condtlons of Servlos prinisd cverleal. avallable on request or mﬂﬂﬂ%ﬁ“ﬂmmmﬁ:
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Mote:

1. RL = Reporting Limit

2. N.D. = Hot 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 SYHC. Upon further test
verification and also information provided from client, the possibility that the elementis) content originate from
SWHC is very unlikely, even though their presence cannot be exclude entirely. It may be assumed that the detected

element(s) have a non-5VHC source.
3. Definition of classification is listed in Appendix A of this report in accordance with 67/548/EEC and Regulation (EC)

Mo 1907/2006. For detail information, Detail explanation is available at the following link:
htip://echa.europa. euhﬁlebfqueshfcandldate—llst table {Cam:lldate |IS‘t}

{Proposals to |dentrf3.r S‘JHC consulations)
4. *The test result iz based on the calculation of selected element{s) / marker(s) and to the worst-case scenario. For

detail information, please refer to the 555 REACH website: www.reach.sgs.comisubstance-of-very-high-concem-

analysis-information-page. him

The client is advized to review the chemical formulation to ascertain above metal substances present in the article.
RL = 0.003% iz evaluated for element (i.e. cobalt, arsenic, lead, =odium, chromium, chromium®/l), silicon,
aluminum, zirconium, boron, and potassium respectively), except molybdenum RL=0.0005%
0.1% (wiw} = 1,000 ppm = 1,000 mg'kg

5. ®*B-TGIC is one of the isomers for TGIC compounds and hence, tested together. The reported test result is based
the proposed ratio as according to ECHA dossier.

Thic dooumend Ic lccusd by tha Company nﬁ,hutlnluﬁﬂmmuf:umnﬂ primisd cverisal, avallabls on requesct or scosccibls ‘Wm*'#
Condiio and, for slssbronlo format documends, cutieot to Terme and Condilone Mnmwmatm:%tﬁ?ﬂm Aftantion |c drawn io the
imitation of llabilfty, iIndemnifoation and Juricdiobion IGGuess dafinad tharsin. &ny holder of thic dooument s adviced that | nad harson the Company’s Nndlngs at
the time of Is Intsreenton only and within the Imiss of Cllant's Instruotions, T any. The Company’s coles recponslbllity ks 1o I Client and thic dooument doss not sxonsrats partiss o a
trancaciion from axsrukcing all lrwtnnhhunddlwﬂmmhhm‘mdmunnhﬂmmwﬂmutm reproduced sxoept In full, withowt prior writisn approwal of the

Comgany. &ny unauihorized aleration, forgary or falcifcation of the content or appearanos of this Gooument s wniwiul and offendsrs may be procesoubsd do the Tullsst extent of the
lave Unises ciherwics ciabed the recults chovwn in this et report refar only to the campaiz)
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Picture of Sample as Received :

*** End of Report ***

Thic dooument Ic Iccued by the Company cubject fo Itc General Conditions of Service printed on requect or .mtm
Mguummmmbmammmwmmwdm Ic drawn
of liabiity, Indemnification and juricdiction iccuec defined therein. Any holder of thic dooument ic adviced that | harecn the Company'c findinge at

Company. Any unauthcrized alteration, forgery or falcification of the content or appearance of thic dcoument I unlaweul and offenderc may be proceoutsd fo the fullect extent of the
law. Unlece otherwice clated the racults chown in thic tect report reder only to the cample(s).

502 Korea Ca, L | 322, The O valey, 76, LS+0, Dongan-gu, Amyang-=, Gyeonggh-do, Korea 431-020
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Appendix A

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

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

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

Mutagen Substances which should be regarded as if they are mutagenic o man. There is sufficient
Category 2:  evidence to provide a strong presumption that human exposure to the substance may result in the
development of heritable genetic damage, generally on the basis of:
- approprate 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 fertility.
Category 1: Substances known to cause developmental toxicity in humans. There is sufficient evidence o
establizh a causal relationship between human exposure to the substance and subsequent
developmental toxic effects in the progeny.

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

- clear evidence in animal studies of impaired fertlity in the absence of toxic effects, or, evidence
of impaired ferility occurring at around the same dose levels as other toxic effects but which is not
a secondary nonspecific consequence of the other toxic effects,
- other relevant information.
Substances which should be regarded as if they cause developmental toxicity to humans. There
is sufficient evidence to provide a strong presumption that human exposure to the substance may
result in developmental toxicity, generally on the basis of:
- clear 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-gpecific consequence of the other toxic effects,
- other relevant information.

PBT & vPvB: Substances which are persistent, bicaccumulative and toxic (PBET) or very persistent and very
bicaccumulative {vPvB) pose a particular challenge to the chemicals safety management. For
these substances a “safe” concentration in the emnvironment cannot be established with sufficient
reliakility.

Thic dooument Ic Iccusd by the Company cubjeat fo ks General Conditlone of Servlos prinisd cverleal. avallabls on requect or muud%-ﬁmﬂmmmw
Condilone and, 'I'nrmmmmnﬂmmhnmammmmEManmmatmﬂHm s-dooument him. Altantion |c drawn fo the

on of [labiiy, indesnnifioation and jurcdisbion iscuss dafinad tharsin Any holder of thic dosumesnd ic adviced that | niad barson the Company's indings. at
the Hme of s Intsreendon only and within the Imi of Cllant'c Inctnuotons, H'a.ny. mco-wny‘:ndom:puﬂblllh ko lis Client and thic dooument dosc not sxonsrate partisc fo a

from axerolsing all their righic and obllgations wnder the & ot ba map axoepd In Tull, withowd prior weitien approval of the
Company. Myunﬂhmmﬁaummmm:ﬂmﬁmmhmﬂw&Wa-- ollhli--- ‘I: and cffendart may be proceoubed fo the fullest extent of the
law. Undecc otharwics ciabed the reculic chovn in Ehic tect raport refsr only b the camplaicl
508 Morea Co, Lid 322, The O walley, TE, LS, Dongan-gu, Sy :rg-; umw-;-cc Fionea 431350
t +82 {131 £508 D00 1+52 |:3|-:-:| D55 himpolwsw. Sg oo

http://www.samsungled.com 48 / 49



Revision History

o ] Writer
Date No. Revision History
Drawn Approved
2014.05.08 | 1.0 New version. Y.J Cho S.B Yun
Added of VF Rank Code
2015.01.12 | 2.0 |\ (VF 2.7~3.2V step 0.1V+10000 EAreel) | Y~ Cho | S.B Yun
2015.02.03 | 3.0 Max Current Upgrade Y.J Cho J.K Park

http://www.samsungled.com

49 / 49




