Rev: 006

Product Family Data Sheet

LM561B - 5630 Middle Power LED

Introduction

Features

* Beam Angle: 120°

* Precondition : JEDEC Level 2a

* Dimension : 5.6 x 3.0 x 0.8 mm

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

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

SAMSUNG ELECTRONICS
95, Samsung2-Ro, Giheung-Gu,
Yongin-City, Gyeonggi-Do 446-711, KOREA
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1. Product Code Information
1) Luminous Flux Bins (Ts = 25T)

Nominal Sorting Condition Im @65mA
Product Code Flux Rank
CCT Flux Range (®,, Im)
SPMWH € 541MD5WAW% S1 S1 24.0 ~ 26.0
2700K SPMWH € 541MD5WAW-%S2 S2 26.0 ~ 28.0
SPMWH ¢ 541MD5WAW % S3 S3 28.0 ~ 30.0
SPMWH € 541MD5WAV % S1 S1 245 ~ 26.5
3000K SPMWH €541MD5WAV+S2 S2 26.5 ~ 28.5
SPMWH€541MD5WAV ¥ S3 S3 28.5 ~ 30.5
SPMWH €541MD5WAUS1 S1 25.0 ~ 27.0
3500K SPMWH €541MD5WAUS2 S2 27.0 ~ 29.0
SPMWH € 541MD5WAUS3 S3 29.0 ~ 31.0
SPMWH € 541MD5WAT > S1 S1 26.0 ~ 28.0
4000K SPMWH € 541MD5WAT ¢ S2 S2 28.0 ~ 30.0
SPMWH € 541MD5WAT S3 S3 30.0 ~ 32.0
SPMWH €541MD5WAR ¥ S1 S1 27.0 ~ 29.0
5000K SPMWH €541MD5WARY¢S2 S2 29.0 ~ 31.0
SPMWH€541MD5WARS3 S3 31.0 ~ 33.0
SPMWH € 541MD5WAQ % S1 S1 26.5 ~ 28.5
5700K SPMWH € 541MD5WAQ ¥ S2 S2 28.5 ~ 30.5
SPMWH € 541MD5WAQ ¥ S3 S3 30.5 ~ 325
SPMWH €54 1MD5WAP % S1 S1 26.0 ~ 28.0
6500K SPMWH € 541MD5WAP%S2 S2 28.0 ~ 30.0
SPMWH€541MD5WAP ¥ S3 S3 30.0 ~ 32.0
Notes:

1)SAMSUNG ELECTRONICS maintains a tolerance of +5% on Luminous Flux measurements.
2)"®" (the quantity of PKG on the Reel) can be "T"(2,500pcs) or "1"(10,000pcs).

3)Warm white :
: "¥¢" can be "0"(Whole Bin) or "M"(Quarter Bin) of the color binning.

Cool white

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

Nominal L. .
ceT Product Code Color Rank Chromaticity Bins
SPMWH€¢541MD5WAWO0S1
i W1, W2, W3, W4, W5, W6, W7, W8,
SPMWH #541MD5WAWO0S2 | WO(Whole bin)
W9, WA, WB, WC, WD, WE, WF, WG
SPMWH €541MD5WAWO0S3
SPMWH®541MD5WAWHS1
2700K | SPMWH®541MD5WAWHS2 |  WH(Half bin) W5, W6, W7, W8, W9, WA, WB, WC
SPMWH4®541MD5WAWHS3
SPMWH ¢541MD5WAWMS1
SPMWH €541MD5WAWMS2 | WM(Quarter bin) W6, W7, WA, WB
SPMWH ¢541MD5WAWMS3
SPMWH4®541MD5WAV0S1
. V1, V2, V3, V4, V5, V6, V7, V8,
SPMWH4®541MD5WAV0S2 | VO(Whole bin)
V9, VA, VB, VC, VD, VE, VF, VG
SPMWH4®541MD5WAV0S3
SPMWH®541MD5WAVHS1
3000K SPMWH®541MD5WAVHS2 |  VH(Half bin) V5, V6, V7, V8, V9, VA, VB, VC
SPMWH4®541MD5WAVHS3
SPMWH ¢541MD5WAVMS1
SPMWH®541MD5WAVMS2 | VM(Quarter bin) V6, V7, VA, VB
SPMWH €541MD5WAVMS3
SPMWH4®541MD5WAU0S1
. U1, U2, U3, U4, U5, U6, U7, U8,
SPMWH®541MD5WAU0S2 | UO(Whole bin)
U9, UA, UB, UC, UD, UE, UF, UG
SPMWH®541MD5WAU0S3
SPMWH ¢ 541MD5WAUHS1
3500K SPMWH®541MD5WAUHS2 |  UH(Half bin) U5, U6, U7, U8, U9, UA, UB, UC
SPMWH € 541MD5WAUHS3
SPMWH #541MD5WAUMS1
SPMWH €541 MD5WAUMS2 | UM(Quarter bin) U6, U7, UA, UB
SPMWH ¢541MD5WAUMS3
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1) Color Binning (Continued)

Nominal L. .
ceT Product Code Color Rank Chromaticity Bins
SPMWH€541MD5WAT0S1
i T1, T2, T3, T4, T5, T6, T7, T8,
SPMWH4®541MD5WAT0S2 | TO(Whole bin)
T9, TA, TB, TC, TD, TE, TF, TG
SPMWH#541MD5WAT0S3
SPMWH4®541MD5WATHS1
4000K SPMWH4®541MD5WATHS2 TH(Half bin) T5, T6, T7, T8, T9, TA, TB, TC
SPMWH4®541MD5WATHS3
SPMWH ¢ 541MD5WATMS1
SPMWH @ 541MD5WATMS2 | TM(Quarter bin) T6, T7, TA, TB
SPMWH € 541MD5WATMS3
SPMWH4®541MD5WAR0S1
. R1, R2, R3, R4, R5
SPMWH®541MD5WAR0S2 | RO(Whole bin)
R6, R7, R8, R9 ,RA
SPMWH®541MD5WARO0S3
5000K
SPMWH €541 MD5WARMS 1
SPMWH®541MD5WARMS2 | RM(Quarter bin) R1, R2, R3, R4, R5, R6
SPMWH ¢541MD5WARMS3
SPMWH4®541MD5WAQO0S1
i Q1, Q2, Q3, Q4, Q5
SPMWH®541MD5WAQO0S2 | QO0(Whole bin)
Q6, Q7, Q8, Q9, QA
SPMWH4®541MD5WAQO0S3
5700K
SPMWH4®541MD5WAQMS1
SPMWH4®541MD5WAQMS2 | QM(Quarter bin) Q1, Q2, Q3, Q4, Q5, Q6
SPMWH4®541MD5WAQMS3
SPMWH4®541MD5WAPQ0S1
i P1, P2, P3, P4, P5
SPMWH®541MD5WAPQ0S2 | PO(Whole bin)
P6, P7, P8, P9, PA
SPMWH4®541MD5WAP0S3
6500K
SPMWH€541MD5WAPMS1
SPMWH€541MD5WAPMS2 | PM(Quarter bin) P1, P2, P3, P4, P5, P6
SPMWH €541MD5WAPMS3
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2) Chromaticity Region & Coordinates
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2) Chromaticity Region & Coordinates (Continued)

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

V rank (3000K)

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

W rank (2700K)
0.4373 | 0.3893 0.4465 | 0.4071
0.4418 | 0.3981 0.4513 | 0.4164

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

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

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

W4 WC
0.4646 | 0.4034 0.4756 | 0.4221
0.4593 | 0.3944 0.4700 | 0.4126
0.4418 | 0.3981 0.4513 | 0.4164
0.4465 | 0.4071 0.4562 | 0.4260

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

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

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

W8 WG
0.4700 | 0.4126 0.4813 | 0.4319
0.4646 | 0.4034 0.4756 | 0.4221

http://www.samsungled.com

0.4147 | 0.3814 0.4221 | 0.3984
0.4183 | 0.3898 0.4259 | 0.4073
V1 V9
0.4242 | 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
71749
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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
0.3915 | 0.3768 0.3968 | 0.3930

U1 u9
0.3981 | 0.3800 0.4040 | 0.3966
0.3953 | 0.3720 0.4010 | 0.3882
0.3953 | 0.3720 0.4010 | 0.3882
0.3981 | 0.3800 0.4040 | 0.3966

u2 UA
0.4048 | 0.3832 0.4113 | 0.4001
0.4017 | 0.3751 0.4080 | 0.3916
0.4017 | 0.3751 0.4080 | 0.3916
0.4048 | 0.3832 0.4113 | 0.4001

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

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

us uD
0.4010 | 0.3882 0.4071 | 0.4052
0.3981 | 0.3800 0.4040 | 0.3966
0.3981 | 0.3800 0.4040 | 0.3966
0.4010 | 0.3882 0.4071 | 0.4052

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

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

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

http://www.samsungled.com

0.367 | 0.3578 0.3702 | 0.3722
0.3726 | 0.3612 0.3763 | 0.376
T 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 TB
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
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2) Chromaticity Region & Coordinates (Continued)

Region‘ CIE X ‘ CEE Y ‘ Region‘ CIE X ‘ CEE Y

P rank (6500K)

0.3068 0.3113 0.3126 0.3324
oy | 03145 03187 | 03210 0.3408
0.3135 0.3256 0.3208 0.3481
03055 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
03055 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 0.3208 0.3481
P5 PA
0.3117] 0.3393 0.3200] 0.3554
0.3028 0.3304 0.3107 0.3461

Region‘ CIE X ‘ CEE Y ‘ Region‘ CIE X ‘ CEE Y

R rank (5000K)
0.3366 | 0.3369 0.3456 | 0.3601
nq |03441]03428| ]03539 | 0.3669
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 RS
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
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2. Characteristics

1) Absolute Maximum Rating

Item Symbol Rating Condition
Operating temperature range Top -40C ~ +85T -
Storage temperature range Tstg -40C ~ +120C -
LED junction temperature T, 110C -
Forward Current IF 150 mA -
Peak Pulsed Forward Current lep 300 mA Duty 1/10 pulse width 10ms
Thermal resistance Rin, j-s 16 C/W Junction to solder point
Assembly Process Temperature - 260C, < 10sec -
ESD - 5kV HBM
2) Electro-optical Characteristi
.. INominal| Product .
Item Unit ceT Code Rank Min Typ Max
AZ 2.70 - 2.80
A1 2.80 - 2.90
1)
oA T v - WA A2 | 290 . 3.00
’ A3 3.00 - 3.10
Ad 3.10 - 3.20
2700K *WAW-S1 S1 24.0 - 26.0
W *WAWS2 S2 26.0 - 28.0
(W) Swaw#s3|  s3 28.0 - 30.0
3000K *WAV:S1 S1 245 - 26.5
*WAVS2 S2 26.5 - 28.5
V%) Swavesz | s3 285 - 30.5
3500K *WAU¥S1 S1 25.0 - 27.0
*WAU¥S2 S2 27.0 - 29.0
(%) Swausss|  s3 29.0 - 31.0
*WATS1 S1 26. - 28.0
Luminous Flux? (d,) 4000K | 6.0
(@65 mA, Ts = 257C) Im WAT¢S2 S2 28.0 - 30.0
’ (T%) WAT#S3| s3 30.0 - 32.0
5000K *WARY:S1 S1 27.0 - 29.0
*WARYS2 S2 29.0 - 31.0
(R%) War%s3| s3 31.0 - 33.0
5700K *WAQS1 S1 26.5 - 28.5
*WAQ#S2 S2 28.5 - 30.5
Q%) Swaq#sa|  s3 305 - 325
6500K *WAP:S1 S1 26.0 - 28.0
*WAPS2 S2 28.0 - 30.0
(P%) Swapss3|  s3 30.0 - 32.0
Reverse Voltage
(@5 mA, Ts = 25C) |V ) ) ) 07 ) 12
Color Rendering Index®3(R.)| - - - 5 80 - -
Special CRI (R9) - - - - 0 - -

Notes:

1)~4) SAMSUNG ELECTRONICS maintains a tolerance of Vg +0.1 V, ®,:#5 %, R, :#3.0, R9 6.5 on

measurements

5) " * " is Product Code of "SPMWH#541MD5"

http://www.samsungled.com

10 /49



(ST

3. Typical Characteristics Graph (1. = 25%)
1) Spectrum Distribution

[CCT : 2700K & 3000K]
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[CCT : 5000K & 5700K]

Spectrum Distribution
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2) Forward Current Characteristics

[Relative Luminous Flux vs. Forward Current] (T, = 25C)
Relative Luminous Flux vs. Forward Current
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3) Temperature Characteristics

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

Relative Luminous Flux vs. Temperature

95 \
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[Forward Voltage vs. Ts] (Ir = 65mA)

Forward Voltage vs. Temperature
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100
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Forward Yoltage(’:)
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Ts(c)
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4) Color shift Characteristics

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

Color Ax, Ay vs. Forward Current
0.05

0.04

-|-=n
0.03 Y

0.02

-é:u.m

L]
=10 00 _ﬁ'.‘.%a—-_-—-—-—==,___.__;___ —
E ———
80.01

-0.02

-0.03
-0.04

-0.05
0 20 40 G 80 100 120 140 160

Forward Current{mA)

[Color Ax, Ay vs. Ts] (Ir = 65mA)

Color Ax, Ay vs. Temperature

___ﬂy.

3-0.01 e

0 20 40 60 80 100 120
Ts(C)
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5) Derating Curve

160

Forward Current Derating Curve

)
e 3
o
L]

120

Forward Cumentimé

o883 83

0

100 ———————

Rthij-a)= 45 TW
Rthij-a)= 65 T/W
Rth{j-a) =100 W ——1
Rth(j-a)=160 TW g b Lo

10 20 30 40 R 6D o a0 a0
Ambient Temperature{T)

6) Beam Angle Characteristics

100

Radiation Diagram

80

60

40

20

Relative Luminous Intensity(%)

-60 -30 0 30 &0 90

http://www.samsungled.com
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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 (b

Left Side View Top View Bottom View

Anode Mark ®

Cathode

- {
S o D
******* - I | 3 ] [ B| =
L &0 ] Bl =~
| | ISR :
40 0.0 ose | F
5.0¢ 1
530 0.30 S.00
Anode 550 | : 50
Front View
n IS
| e I
. = 2] 7 :
560 ' = 2

528
S80

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) Precautions
(O 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.
(2 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 17 /49
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5. Reliability Test Iltems 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, DC150 mA 1,000 hrs 22
life test
High Temperature 85 C+3 ', DC150 mA 1,000 hrs 22
life test
High Temperature 85 C+3 C, 85 %22 %RH, DC150 mA 1,000 hrs 22
humidity life test
Low Temperature -40 C+3 C, DC150 mA 1,000 hrs 22
life test
Powered Temperature -45°C/20 min < 85C/20 min, Sweep 100 cycle 29
Cycle test 100min cycle on/off: each 5 min, DC 150mA
-45 T/15 min < 125 T/15 min
Th | Shock N I 1
erma ocl *> Hot plate 180 C 500 cycle 00
High Temperature Ta=120 C+3 C 1000 hrs 11
Storage
Low: Temperature Ta=-40 C+3 C 1000 hrs 11
Storage
R1:10 MR,
ESD(HBM) Rato e 5 times 5
V = 15 kV
R1:10 MR,
ESD(MM) Q00 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 R
Mechanical Shock Test 15006, 0.5 ms, 5 cycles 11
3 shocks each X-Y-Z axis y
2) Criteria for Judging the Damage
. Limit
Item Symbol Test Condition
Min Max
Forward Voltage Ve lF = 65MA Init. Value*0.9 Init. Value*1.1
Luminous Flux b, [ = 65 mA Init. Value*0.7 Init. Value*1.2

http://www.samsungled.com 18 /49
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6. Solder Conditions
1) Reflow Conditions ( Pb Free )

Reflow Frequency : 2 times max.

Peak Temp. : 260x£5C, Max, 10sec

100 1 50 200 250 300

4l
-

250 —
—_ lime above 2207 © Max. 60sec
3
o 200 —
3 Preheating : 150~180C Wiax- olste
W ] I
& 150 | :
o | j
E : [
S 100 — : :
- ! i Max. Temp. gradient in Cooling ! —5C/sec
50 — ! :’
- ! ;| ! | |
i >

60~120sec [Timelsec)]

2) For Manual Soldering

Not more than 5 seconds @Max. 300C, under soldering iron.

http://www.samsungled.com 19 /49
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7. Tape & Reel

1) Taping Dimension

&) 0«0 - I 2.00 :0.05 (3) (unit : mm)
.- ] ":E-_l -
@ & 00 » - = 3 i - =
e 75 a (1) .
i
| i
' h \ R i L
e 1 7 10
</ 1 N ' . 1 * = - = =m F = -"l_-\'.‘
ey |- \ . 1 4
Q4+ 1200 «0.30 !/
- : : + {+ ) { B ‘ o
- _—y LI il
‘\ /".:' \ }— n
_\ﬂ;_’/_ - b i . d 3 i | 1' E‘.
!
Anode Mark (Cutting side) | —
L_-n. —_— B AN A 1.50 M & ;:EJ_;. et b
B B 1
@3.22 :0.10 :
© “
(i)
Tapping Diretion
Start

End

More than 100~200mm
Unloaded tape

Mounted with
LED package

More than 500mm

Unloaded tape 500mm

http://www.samsungled.com

Leading part more than
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2-1) Reel Dimension (max 2,500 pcs)

15.4""°
13.0%°

Tolerance 0.2 , Unit:mm

2-2) Reel Dimension (max 10,000 pcs)

213203

o

Symbol A B C W1 W2
Spec(mm) | @330x1 80x1 1310.5 1310.3 17.5¢1
(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 10°C angle to be the carrier tape.

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

http://www.samsungled.com 21 /49
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8. Label Structure
1) Label Structure

@bOdE®Mm
S AlTx1S1

SPMWHT541MD5WA0S1 A1%1S1

T
GLAW94001 / 1001 / 2,500 pcs
(e

T

Rank Code

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)

©@ : Chromaticity Coordinate Rank (refer to page. 4~10)

©® : Luminous Flux(®,, Im) Rank (refer to page. 3)

2) LOT Number

The Lot number is composed of the following characters

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

MY, Alx1S1

SPMWHT541MD5WA%0S1 A1%1S1 01
T
GLAW94001 / 1001 / 2,500 pcs
Ui

T

@

@ : L (LED)

©

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

® :Day (1 ~9, A, B~V)

W SE)

@®© : Reel Number (1 ~ 999)

http://www.samsungled.com

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

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

: SAMSUNG ELECTRONICS LED Product number (1 ~ 999)

22 /49
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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

L~ A15%1S1

SPMWHT541MD5WA%0S1 A1%1S1 01
T
GLAW94001 / 1001 / 2,500 pcs
Ui

T

HUMIDITY INDIE

000000

Aluminum Vinyl Bag

MY, Alx1S51

SPMWHT541MD5WA%0S1 A1%1S1 01
T
GLAW94001 / 1001 / 2,500 pcs
Ui

Phiusuneg
Material : Paper(SW3B(B)) / /
SIZE(mm) / A ! / /
TYPE
L W H
7inch | 24545 | 2205 | 18245 /
a 000 |70 o
IDE
ORS] § H
M ATH 1351 CHIP LED
SPMWHT541MD5WA%0S1 A1%1S1 01 W
U T T T T y 7
GLAW94001 / 1001 / 25,000 pcs >
TR a /‘ L /
<P )

http://www.samsungled.com 23 /49
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1-2) Packing Process (The quantity of PKG on the Reel to be Max 10,000 pcs)

Reel

M Alx1S1

SPMWH1541MD5WA%0S1 A1%1S1 01
TR e
GLAV94001 / 1001 / 10,000 pcs
T m

T

HUMIDITY INDICAT

Aluminum Vinyl Bag e rees

M ATk1S1

SPMWH1541MD5WA%0S1 A1%1S1 01
TR e
GLAV94001 / 1001 / 10,000 pcs
T m

T

>0

1 REEL / SHELD BAG

~—— 3 REEL / INNER BOX

o
E

M Alk1S1

SPMWH1541MD5WA%0S1 A1%1S1 01
TR e
GLAV94001 / 1001 / 150,000 pcs
T m

JI®  [Box Label]

5 INNER/OUT BOX

SIZE(mm)
L W H

Box

Inner | 340+5 | 370+5 | 805

Outer | 34545 | 37815 | 40515

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

LEVEL

2a

WY, A1x1S1

SPMWHT541MD5WA0S1 A1%1S1 01
ORI R
GLAW94001 / 1001 / 2,500 pcs
NI

T

CAUTION

This bag contains
MOISTURE SENSITIVE DEVICES

1. Shelf life in sealed bag: 12 months at <40C and < 90%
relative humidity (RH)
2. Peak package body temperature: 240 T
3. After this bag is opened, devices that will be subjected to
reflow soldor or other high temperature processes must be:
a. Mounted within 672 hours at factory conditions of equal to
or less than 30°C /60% RH, or
b. Stored at < 10% RH
4. Devices require bake, before mounting, if:
a.Humidity Indicator Card is > 66% when read at 23+5T, or
b. 2a is not met.
5. If baking is required, devices must be baked for 1 hours at 60+5C
Note: if device containers cannot be subjected to high temperature or
shorter bake times are desired, reference IPC/JEDEC J-STD-033 for
bake procedure,
Bag seal due date:

®
LEAD-FHEE

‘ ATTENTION {'\
g moune Jorued
‘ @ ‘aﬁg&ﬁéﬂc #

B Important

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

W =0 A

of ¢Ruy A¥ We £7 9 AW/ 2e AEE nud
7 $isel AASIYEUTh AR Foll 24 &6 Age 2
Aste ¢ ARG

7 2 AA7ZRE AEE 25 8§ A4 AR F A
A gt AdE 2 gl Yol na A7 sk A4
A Gt AdE & Ao Y& i HeK 589 Sohe 9

| ¥2
3 A 33 AARLEE $AA Do FA7] v

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

Silica gel & Humidity Indicator Card in Aluminum Vinyl Bag

http://www.samsungled.com
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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.
&= LXNE ol M2 OIAEH OIS0l 2ol OFIEl= M7 =28 HetE 2hXlot)|

Flol Mgt S8 EXIE HEE.

2) This device should not be used in any type of fluid such as water, oil, organic
solvent, etc. When washing is required, IPA is recommended to use.
NEe 2, 2, RIS &2 A ELuAe A E2 HetE O,

NEOl 22 AMlls IPA AES 2EE

i

ol

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

LEDS| &€& Al, & d7=s F8 U2k

]l

edotd 2EE00F &,

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)
LEDS| 22t HEs 2Z 0N SEEHH0F otH, Bt 4#EENZRH S =
34 L= 1 0|4 220 2RotthH 24 Ot s=tt EEEJ/0 225 00F .

A=
(2Z bagQ £ : 12 WY, 2 25 ~40°C, 55 ~90%RH)

5) After storage bag is open, device subjected to soldering, solder reflow, or other
high temperature processes must be:
2 & Bagll Ja& =0, gd8olLt reflows2l =2 250 === M32 Us2

Aol S8 El 01 0F &

a. Mounted within 672 hours(28 days) at an assembly line with a condition of no

more than 30°C/60%RH,
a. MI&2 30°C/I60%RHECH 2HLt @2 LEIAHUHM 672A12H282)0ILH0I ZEoH0F &f.
b. Stored at <10%RH.

b. 10% Olotel dUHS=UHA 225 00F &

ol

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

ABBIT 22 MES Sa™i S0 N2 PAS SOIM A ZRE 5
AXE HANA SRS AS ARE

http://www.samsungled.com 26 /49
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7) Devices require baking before mounting, if humidity card reading is >60% at 23+5°C.
gtof SEHAIIIES] =XIJt 23+5°CUHIM 60% Ol&0[ctH, HE &% & bakingol OF &f.

8) Devices must be baked for 1 hour at 60+5°C, if baking is required.
Otot bakingOl ZRotCHH, MEE 60+5°COHIA 1AI2F & baking & H0F &.

9) The LEDs are sensitive to the static electricity and surge. It is recommended to
use a wrist band or anti-electrostatic glove when handling the LEDs.
LED= E&J| & AXI0 2128t HS0IE2, LED HE&= CE Al E8D|

dANEFL0ILH =SHES AIZoHIIE AEEL

If voltage exceeding the absolute maximum rating is applied to LEDs, it may cause
damage or even destruction to LED devices.
orer A 5{EXE =ot= 820l LEDO JtoH XIS, LED A Xt= THl & 4Lt

AAIEl A OS2
o= T Mo,

Damaged LEDs may show some unusual characteristics such as increase in leak
current, lowered turn-on voltage, or abnormal lighting of LEDs at low current.
EaE N2 s£8F2 &It Tumn on M2l Mot H MJUHML Es=E S92
0l HN=ss B2E = US.
10) VOCs (volatile organic compounds) can be generated from adhesives, flux, hardener
or organic additives used in luminaires (fixtures).
Transparent LED silicone encapsulant is permeable to those chemicals and
they may lead a discoloration of encapsualnt when they expose to heat or light.
VOCs(R&EH RII stet=)= S0 AHEZ= 82, Flux, Z3tHAl,
I ZIMOIA 2460 LED &2l2 SXIHE Fitotld,
I o

=
9 e i CEEAS [ A0l LY B & US.

uor OHI

This phenomenon can cause a significant loss of light emitted(output) from the
luminaires(fixtures).
Oldet sate SIFERH Ue 2o =i

Al

o
=

= A
= T X

o
I
o
00

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.
Olcigt 2H 2 HXE oA, S0 AAEE= MU e =48 €1

oI5t HEH T 0{0FS.

http://www.samsungled.com 27 149
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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.

ST LEDE Ag(2)E =38 2lE=Zd Y

= |
2H(8), gA(C), = UE 22U sgEssS0l =i Ag(R)2 2E(E= HF2

T

(o) =1
=.

t2

1
4

Sulfurization of lead frame may cause intensity degradation, change of

chromaticity coordinates and, in extreme cases, open circuit. It requires caution.

(]

il

2IE =y 2ol &3t (Sulfurization)= Z2F Nol, MIE e
| S o

Alst B2 LED 25(0Open) &S 222 =&

-

oL 9

S
el

2

e
oo

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.

clE Y &3H(Sulfurization)el 2201 € £ JASL| LEDE Otcie 2=2o0=2
SO & AtStd SE S S ME, AFZ20] 2018+ D@, g8t =0|, Y 3

http://www.samsungled.com
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11. Hazard Substance Analysis - SGS

SGS

Test Report No. resoionrcrsaranizsz152 Issued Date: 2012 11.28 Page 1 of 8

Te!  SAMSUNG ELECTROMNICS CO., LTD.
San24 Mongsec-dong
Kiheung-gu
‘fangin-si
Gy=onggi-do
Korea

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

5G5S File Mo, - AYAA1242152

Product Mame : MP 5530 Gen2 Warm Whits

Item Mo Part Na. s MA

Received Date s 2012 11. 23

Test Period - 2012.11.28 fo 2042 11. 28

Test Results : For further details, please refer fo following page(s)

Test Performed : 365 Horea tested the sample{s) selected by applicant with following resulis.

Test Comments : By the applicant's specific request. the sampling and testing was perfiormed only for the part

indicated in the pholo without disassembly.
5G5S Korea Co., Ltd.

Timothy Jeon \m
Jinhee Kim < ]""O

Cindy Park
Jerry Jung! Testing Person Jeff Jang / Chemical Lab Mgr

WG s i by B O e B e i o S e e e o i
5 (TSI e P dnken

Wl P e, i T e Uil P Bl Do
= Frs sl B cesp s s B o e ek e e B B
p—— Bl e i

FOE2 Verslons: I Berrbe of Sa S35 Giap (o b Cbnbaln de Sucve li=cei
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Test Report No. resoioircrsavaaizazisz lssusd Date 2012 11,28 Page 2 of 6
Sample No. - BYAA12-42152.001
Sample Description  : MP 5530 Gen2 Warm White
ltem MoJPart Mo. s MiA
Materials T BiA
Heavy Metals
Test ltems Uit Test Method MOL Resulis
Cadmium (Cd} mg'kg With reference o IEC 6232122008, ICF 0.5 1.34
Lead (Pb) mg'kg With reference to IEC §2321:3008, ICF A N.D.
Memcury (Hg) mgkg With reference to IEC 62321:2008, ICP 2 N.D.
Hexavalent Chromium (Cr V) mgkg With reference to IEC 623212008, UN-VIS 1 N.D.
Antrmoay (Sb) mgkg Wifth reference fo EPA 3052(1898), US EPA 10 N.D.
60108(1828) ICP
Arsenic {As) mg'kg Wiith reference fo EPA 3052{1898), US EPA 10 N.D.
60108 1828]. ICP
Beryllium (B} mgkg Wiith reference fo EPA 3052{1298), US EPA 0.5 N.D.
B010B|182E), ICP
Flame Retardants-FBBsIPBEDEsS
Test ltems Unit Test Method MDOL Results
Monocbromobipheny mg'kg ‘With reference fo [EC 82321:2008, GC-MS g N.D.
Diorormokiphenyl mg'kg ‘With refierence fo IEC 82321:2008, GC-MS 5 N.D.
Tribromobipheny! mgkg With refierence fo IEC 82321:2008, GC-MS 5 N.D.
Tetrabromobiphenyl mgkg With reference fo IEC 82321:2008, GC-MS i N.D.
Pentabromobipheny: mgikg ‘With reference o IEC 82321:2008, GC-MS 5 N.D.
Hexabromobiphenyl mgkg ‘With reference fo IEC 82321:2008, GC-MS i N.D.
Heptabromobiphenyl mgkg With reference fo IEC 82321:2008, GC-MS 5 N.D.
Cetabromobiphenyl mg'kg ‘With refierence io [EC 82321:2008, GC-MS 5 W.D.
MNonabromaobipheny! mg'kg With refierence fo IEC 82321:2008, GC-MS 5 N.D.
Decabromobiphenyl mgkg ‘With refierence o IEC 82321:2008, GC-MS i N.D.
Moncbromodipheny! ether mghkg ‘With reference io IEC 82321:2008, GC-MS 5 N.D.
Cioromediphenyl ether mgkg ‘With reference o IEC 82321:2008, GC-MS ] N.D.
Tribromadipheny! ether mgkg ‘With reference fo IEC 82321:2008, GC-MS 5 N.D.
Tetrabromocdiphenyl ether mo'kg With reference to IEC 82321:2008, GC-MS 5 N.D.
Pentabromodipheny’ ether mg'kg ‘With refierence o [EC 82321:2008, GC-MS 5 W.D.
Hexabromodiphenyl ether mgkg ‘With reference o IEC 82321:2008, GC-MS 5 N.D.
NOTE:

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

"“ } mg/kg = ppm

’3‘ MOL = Method Detection Limit

{4} - = Mo regulation

(5) Megative = Undetectable ! Positive = Detectable

{§) ** = Qualitative analysis (No Unit)

(7} * = Boiling-water-extraction:
Megative = Absence of T\ coating
Fasitive = Presence of Cr\fl coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mgkg with 50 cmi2 sample surface area.

it FRTE b WEaC Ut ] e T Pl i 6

. e e S e e o b et b

Tk qh--: . h-lllll.l.luhu--ll'h.h.a-l -u--.uh-l-.ql-uu b e el UE R -.n.--:.l.u.
[T = e
TR TR LIREREE SET B R i- l.-iln.-h b’ gl raa | e ! me el b sy

¢ O walliry, 5550 Hagyw-idasg pasgel Sysonggds, Honem 431080

55 Horms Ca, L. I 256 00 s 1 by e - T

- .

FOs2 verslons I Ty e ———
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Test Report No. reaoiorcrsaraaizaz1s2

Issued Date: 2012

11

.25 Page3off

Sample No. - B AA12-42152.001
Sample Description  : MP 5530 Gen2 Warm Whits
ltem MoJPart Mo. s MiA
Materials T BiA
Flame Retardants-PEBs/PEDEs
Test ltems Unit Test Method MOL Resulis
Heplabromaodiphenyl ether mg'kg With refierence to IEC 82321:2008, GC-M3 5 W.D.
Cictabromiodiphenyl sther mgkg ‘With reference o IEC 82321:2008, GC-MS i N.D.
MNonabromodipheny! ether mgkg With reference io IEC 82321:2008, GC-MS ] N.D.
Decabromodiphenyl ether mgikg With reference to IEC 82321:2008, GC-M3 5 N
Halogen Content
Test ltems Unit Test Method MOL Results
Bromine{Br) mg/kg BS EM 14582:2007 , IC o N.D.
Chlorine(Cl) mgkg BS EM 14582-2007 , IC 30 N.D.
Flucrine(F} mgkg BS EM 14582-2007 , IC 0 112
odne(l) mglkg BS EM 14582:2007 , IC 50 N.D.
otin nds
Test ltems Unit Test Method MOL Results
Monchutyhin (MBT) mgkg DIM 38407-13 . GCIMS 0.1 N.D.
Dibutyltn (DBT) mgkg DIM 3B407-13 , GCIMS 0.1 N.D.
Tributykin (TAT) mgkg DIN 3B407-13 , GCIMS 0.1 N.D.
Bis {ributytinjoxide (TBTO) mg/kg DIN 3E407-13 , GCIMS 0.1 N.D.
Tetrabutyltn (TeET) mgkg DIM 38407-13 . GCIMS 0.1 N.D.
Triphenyltin [TFhT) mg'kg DIM 3B407-13 | GCIMS 0.1 N.D.
Moncochyltn{MOT) mgkg DIN 3E407-13 , GCIMS o N.D.
DicctyitingDOT) mg'kg DIM 3E407-13 , GCIMS 0.1 N.D.
Dther(s)
Test ltems Unit Test Method MOL Results
PFOS (Perfucrooctane mgikg U5 EPA 3540CI13550C, LCIMS 1 N.D.
Sulfenates-Acia/Metal Saltbmide)
MOTE: 1) M.D. = Not detected (<MDL)
(2} mg'kg = ppm
{3) MOL = Method Detection Limit
{4} - = Mo regulation
(5) Megative = Undetectable ! Positive = Detectable
{(5) ** = Qualitative analysis (No Unit)
(7} * = Boiling-water-extraction:
Megative = Absence of '\ coating
Fasitive = Presence of Cr\fl coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mgkg with 50 cmi2 sample surface area.
o s et A= e i o s A S Ao Bt 3 i B
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Test Report No. resoio1Lrcrsavaaizazisz lssusd Date- 2012 11,28 Pagedof 6

Picture of Sample as Received:

{1} M.D. = Mot detected.{<MDL)

{2) mgikg = ppm

{3} MOL = Method Detection Limit

{4} - = Mo regulation

{8} Megative = Undetectable ! Posifive = Dietectable

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

{7} * = Boiling-water-extraction:
Megative = Absence of T\l coating
Pasitve = Presence of T\ coating; the detected concentration in bolling-water-extraction
solution is equal or greater than 0.02 mgkg with 50 cmi2 sample surface area.

IS e e e S o e Pt S e R S P 1 % S S L, TR 5 i e e

ﬁ wiuﬂnﬂ‘:-muuzuu .ml& _l'ﬁ“ Tan my
Cree
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BEE Korsa Co.Lid. ol 0 #8558 00 1 =832 r::u-s-:ku:nmw 2 =
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SGS

Test Report NO. reavioiLrcrsavaaiza2152

Issued Date: 2012 11. 28 Page S of &

Testing Flow Chart for RoHS:Cd/Pb/Hg/Cr* /IPBEs&FPBDEs Testing

Cd/PbiHg

FEBs/PEDES

cr

cr®

Mechanic_Sample

Mechanic_Sample

Mechanic_Sample

Mechanic_Sample

Sample Measurement

Sample Measurement

Acid Digestion with

Solvent Extraction

Microwave/Hotplate of the Sample
| Clean-up with Florisil
Filtration Column
Residue IConcentration/Dilution

of Extraction Solution

Sample Measurement

Sample Measurement

Nonmetallic Material

Adding Extraction Solution

| Metallic Material

Spot Test ! Boiling
Water Extraction

Total Digestion Filtration
ICP-AES/AASIMS GCIMS
DATA DATA

Heating to 90~95°C _ Adding 1,5-
for Extraction Diphenylcarbazide
| for Color Development
Filtration and pH Adjustment |
A Red Color Indicates

Adding 1,5-Diphenylcarbazide
for Color Development

the Presence of Crvl

Confirm
UV-Vis with UV Ais
DA[[A DATA

The samples were dissolved totally by pre-conditioning method according to above flow chart for Cd,Pb.Hg.
Section Chief - Gilsas ¥l

NOTE:

{1) M.D\. = Mot detected {<MDL)

(2} mg'kg = ppm

{3} MDL = Method Detection Limnit
{4} - = Mo regulation

{5} Megative = Undetectable [ Positive = Detectable
(G} ™ = Qualitative analysis (Mo Unit)
(7} * = Boiling-water-exiraction:

Megative = Absence of Cry

1

| coating

Pasitve = Presence of Cr\ coating; the detected concentration in bolling-water-extraction
solution is equal or greater than 0.02 mgkg with 50 cm2 sample surface area.
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SGS

Test Report No. resoto1Lr-cTsavaaiz-az15z lssued Date 2012 11,28 Page@of 6

Flow Chart for Halogen Test

Sample screening using XRF.
Liquid containing water(>80%)7 Yes
No
Weigh the samples into the combustion boat.
Add absorption solution into the bomb or tube.
Admit 02 gas or 02 +Ar2 gas and start the combustion.
Dilute
the solution
: . EPA3DD
Allow during absorption of the burnt gas. { )
Analyze absorbed solution using lon Chromatography.
Data
e
NOTE:

{1} M.D. = Mat detected.(<MOL)
(2} mg'kg = ppm
{3) MOL = Method Detection Linit
4} - = Mo regulation
{5} Megative = Undetectable | Positive = Detectable
(G} ** = Qualitative analysis (Mo Unit)
{7} * = Boiling-water-extraction:

Megative = Absence of Cr\/1 naa.ing

FPasitive = Presence of Crifl coating; the detected concentration in boiling-water-extraction

solution is equal or greater than 0.02 mgkg with 50 cm2 sample surface area.

_."' e e ".".'. :.!.H ..1.2" by
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11. Hazard Substance Analysis - SVHC(REACH)

SGS

Test Report No. Fesoi01LF-CTSAYAA1242151  Issued Date: Novemberan, 2012 Page 1 of 14
To. SAMSUMG ELECTROMNICS CO., LTD.

San 24, Mongseocong

Giheung-gu

Yongin-si

Gyeonggido

Korea

The following sampleis) was'were submitted and identified byw'on behalf of the client as:-

Product Hame MP 5530 Gen2 Warm W hite

Item/Pan Name MA

5G5S File Ne. AYAR1Z42151

Recaived Data Movember 23, 22

Test Paried Movember 26, 2012 ~ Movember 30, 2012

Test Performed SGS Korea tested the sampleds) selected by applicant with following results

Test Raquestad Eighty-four (84} substances in the Candidate List of Substances of Very High Concem
(SVHC) for authorization published by European Chemicals Agency (ECHA) on and
before June 18, 2012 regarding Regulation (EC) Mo 19072006 concerning the REACH.
Fifty-four (54) substances inthe Public Consultation List of potential Substances of Very
High Concem (SVHC) published by European Chemicals Agency (ECHA) on
September 03, 2012 regarding Reguilation (EC) Mo 19072006 concerning the REACH.

Test Mathod Pleass refer to next pageis).

Test Rasuhis) Please refer to next page(s).

Summary According to the specified scope and analytical technique, concentrations of all SWHC
are «0.1% in the submitted sample(s).

SGS Korsa Co., Ltd

Timothy Jaon

Cindy park J J

Jinhes Kim ﬂ-'d

Sophia Kim

Testing Parson Jett Jang / Chemical Lab Mgr

Fim g . fuas b  wrmey yaii b el C i o Haemian gl il Lenve e pee—
e at

[Py
i e i o e 4 e i s 3 saraman S g e ma) sy

R T R L ] et
W e g a1 e i
a LI

' Dot laeramina. & 1t Ton Cmrn
:".:idi.-:l-.g-i.f-u:.—-ﬂ-—l-.q-u:—-. ep—— =iy - b
FOE2 Vemion 5 SEE Morea O, Lid 22z, Tho Oy alay, =as-5, Hogye-dong, Dongan-qu, Aryong- 8, Gyecngg oo, Karmn 4231-320

http://www.samsungled.com

b+aE(0l19 408 san Az iala +E0a ZA-EEJ-M.ESHIID mhﬂh‘ﬂlﬂﬁl‘ﬂt‘

Eants T B2 GO p 500008 RNk Oa Z0nved Bnod

35 /49



SGS

Test Report No. FesotonLF-CTSAYAA1242151  Issued Date: November 30, 2012 Page 2 of 14

Test Mathod:
955 In-House method - Analvzed by ICP-OES, PLM, LNMAIS, LG/MS GC/MS and colorimetric method

Remarks:

1. The chemical analysis of specified SVHC & performed by means of cumently available analytical techniques

against the following =V HC related documents published by ECHA:
h b-chﬁ ouropa. el .'uEL‘l. LIEGLC“LHEIEICLI‘E—II L- tabl»;- ll_.arn:hu:hle |IS’['

rPDtentlaJ list)
These lists are under evaluation by ECHA and may subject to change in the future,

2. In accordance with Regulation (EC) Mo 1907/2008, any producer o importer of articles shall notify ECHA, in
accordance with paragraph 2 of Aficle 7, if a substance meets the criteria in Aticke 57 and is identified in
accordance with Article 52017 of the Begulation, if (a) the substance is present in those articles in quantities
totaling cver one tonne per producer or importer per year; and (b} the substance is present in those articles above
a concentration of 0.1% weight by weight (w'w).

3. Arficle 33 of Regulation (EC) Mo 1907/2006 requires supplier of an article containing a substance mesting the
criteria in Article 57 and identified in accordance with Article 5901) in a concentration above .12 weight by weight
{wi) shall provide the recipient of the article with sufficient infarmation, available to the supplier, to allow safe uss
aof the article including, as a minimurm, the name of that substance in the Candidate List.

4. B3G5 adopts the interpretation of ECHA for SVHC in article unless indicated otherwise. Detail explanation is
available at the following link:

- htipwebstage contribute sgs net'corpreach/ documentsSGS-CTS SVHC-paper- EN-11.pdf

5.  Test results in this report are based on the tested sample. This report refers to testing result of compesite material
group by equal weight proportion. The material in each composite test group may come from one article.

6. Ifa SVHC is found aver the reporting limit, client is suggested to identify the component which contains the SWYHC

and the exact concentration of the 2VHC by requesting further quantitative analysis from the laboratory.

Tiom o 8 fniars iy b Zreamey s s S o o f Bacior i on el 1evivie
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SGS

Test Report No. resoto1LF-CTSAYAAI242151  Issued Date: November 30, 2012 Page 3 of 14
Test Rasultis)
Conecantration Reporting o
Substanca Namea CAS numbsr EC numbsar (5 Limit {22 Classification
Akanes, C10-13,  chloro
(Short  Chain  Chlorinated | 85535-84-5 2E7-4TE-5 M.D. 0405 PET
Paraffins)
Anthracene 120-12-7 243711 M.D. 005 FET
% 2 Toic: for
Barzyl butyl phthalats { BEF) B5-58-7 201-622-7 M.D. 0.05 Reproduction
Bis(2-ethyThexyliphthalate i
(DEHp;mr ¥l 117-81-7 2042110 N.D. 0.05 Hngréguf;'inn
Bisitributy tin joxide 56-253-0 200-268-0 M.D. 005 PET
Caminogen
Cobalt dichloride® TE4E-79-4 Z31-589-4 M.D. 0.005 Taxic for
Reproduction
4I4_Diminmipmn}|mg‘[hang, 101-77-9 202-974-4 M.D. 005 Caminc‘;@n
Diarsenic pentacxide’ 1303-28-2 2151160 M.O. 0.005 Camrincgen
Diarsenic trioxide" 1327-52-3 215-481-4 M.0. 0.005 Carcinogen
- - Tt o
Dibutyl phthalate (DEP) s-T4-2 201-557-4 M.D. 0.05 F;Ep?.;.';'fu.;ﬁun
Heabromocyclododecans 25637-08-4and
(HEBCDD) and  all  major 3194-55-6 247-148-4
diasterecisomers identifiscd {134237-51-7, | and 221-595- M.D. 0.05 PET
{@-HBCDD, B-HECDD, - | 134237-50-6, a
HBCDD) 134237-52-8)
Caminogen
Lead hydrogen arsenate” 7784-40-80 232-064-2 M.D. 0.005 Taxic for
Reproduction
Zodium dichromate Camrinogen
{Sodium dichromate, 10588-01-0 Mutagen
dehydrate) {7780-12-0) | 2341903 N.D. 0.003 Taxic for
_ Reproduction
gﬁ‘r;hfé’&ﬂﬁgg;mm' 81152 201-320-4 N.D. 0.05 vPvB
Triethyl arsenate® 15606-95-8 427-700-2 M.0. 0.005 Carcinagen

FOE2Vemsion 5
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SGS

Test Report No. Fesoto1LF-CTSAYAA1242151  Issued Date: November 30, 2012 Page 4 of 14
Concentration | Reporting s
Substance Name CAS number | EC number {a) Limit (o4} Classification
Diisobutyl phthalateiDIER) B4-50-5 201-552-2 M.D. 0.05 Tk for Reproduction
2 4-Dinitrotoluzne 121-14-2 204-450-0 M.0. 0.05 Carcinogen
Tris{2-chlaroethyl) 115-96-8 204-118-5 N.D. 0.05 Touic for Reproduction
phosphate
i w FET, vFvB
Anthracene oil Q06 40-50-5 2a2-502-7 M.0. 0.05 Carcinogen
Anthracens oil, PET; vPvB
anthracene paste; 91985-17-4 205-278-5 H.D. 0.05 Carzinagen
digtn. Lights Mutagen
Anthracens oil, PET; vFvB
anthracens paste, 010995-15-2 205-275-0 M.0. 0.05 Carcinogen
anthracens fraction Mutagen
; PET; vPvB
’:rrﬂ'tprr:g::s_ﬂ* 00B40-E2T | 2o2E04a N.D. 0.05 Carcinogen
Mutagen
. PET; vFvB
Anthracens oil, .
Q06 40-81-6 202-503-2 M.0. 0.05 Carcinogen
anthracens paste Mutagen
Coal tar pitch, PET; vPvB
high temperature B5006-03-2 266-028-2 M.D. 0.05 Carcinogen
Lead sulfochromate yvellow = i Carcinogen
(1. Pigment “ellow 24)* indard Bl LiE fae Teic for Reproduction
Lead chromate maolvbdate :
sulfate red (C.I. Pigment Red | 12655858 | 235-750.0 N.D. 0.005 . %?ﬂg;?gg’ummn
1041
. = Carcinogen
Lead chromate 7758-07-8 Z31-346-0 M.D. 0.005 Towic for Fieprodustion
7 = TP Carcinogan
Acrylamice 79-0E-01 2011727 M.D. 0.05 Mutagen

FOE2Vermsion 5
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SGS

Test Report No. Feso1o1/LF-CTSAYAA1242151  Issued Date: Novemberan, 2012 Page 5 of 14

Substance Namsa CAS numbar | EC numbsr c““”r!"“"m Reporting Classification
(%) Linnit {22}
; i e 10043-35-3 233-138-2 ; ;
Baric acid 11112501 2949474 M.D. 0.005 Toxic for Reproduction
P 1330-43-4
Ell_lﬁur.lﬂnast:etrahnrate_ 12179-04-3 215-540-4 M.D. 0.005 Toxic for Reproduction
y 1303-06-4
Tetraboron discdium R - :
heptacside, hydrats® 12267-731 235-541-3 M., 0.005 Toxic for Reproduction
Trichlorzsthylens T9-01-6 201-167-4 M.D. 0.05 Carcinogen
. Carcinogen
Sodium chromate TT75-11-3 231-880-5 M.D. 0.005 Mutagen
Toxic for Reproduction
Carcinogen
Ammonium dichromats® T789-09-5 232-14341 M.D. 0.005 Mutagen
Toxic for Reproduction
Carcinogen
Paotassium dichromate® TT78-50-9 231-906-5 M.D. 0.005 Mutagen
Towic for Beproduction
. s Carcinogen
Potassium chromate’ 7789-00-5 232-140-5 M.D. 0.005 Mutagen
e L S T s T

S m awremn. # 1mp T s w1, Cl g e e iy =t P m gy rmremn Tha drmere feam o i mm b e —
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SGS

Test Report No. Fesoto1LF-CTSAYAAI242151  Issued Date: November 30, 2012 Page 6 of 14
Concanmtration | Reporting s
Substance Name CAS number | EC number {20 Limit (o4} Classification
. Carcinogen
Cobaltdll) sulphate 10124-43-3 233-334-2 M.D. 0005 Tenic for Reproduction
A Carcinogen
Cobaltfll) dinitrate 10141-05-6 23340241 M.D. 0.005 Toxic for Reproduction
. . - Carcinogen
Cobalt{ [} carsonate 513-79-1 208-168-4 M.D. 0005 Towic for Reproduction
: . - - Carcinogen
Cobalt{ |l diacetate 71-48-7 200-755-2 M.D. 0005 Towic for Reproduction
2-Methoxyethanol 109-86-4 203-713-7 M.D. 0.05 Toxic for Reproduction
2-Ethowyethanol 110-50-5 203-804-1 M.D. 0.05 Teic for Reproduction
; e o Carcinogen
Chromium tricxide 1333-82-0 215-607-8 M.D. 0.005 Mutagen
Acids generated from
chromium tricecide and
their aligomers:
Chromic acid 7730-04-5 231-801-5 N.D Q005 Carcinogen
Dichromic acid 13530-68-2 235-881-5 T ’
Cligomers of chromic
acid and dichromic
acid’
1-methyk2-pyrralidons S72-50-4 212-82841 M.D. 0.05 Towic for Reproduction
2-etho yethy| acetate 111-15-9 203-839-2 M.D. 0.05 Towic for Reproduction
1,2-berzenedicarboxylic
acid, di-Ce-s-branced alkyl | 71828-29-5 27E-158-1 M.D. 0.05 Toxic for Reproduction
gaters, C7-rich
1.2-berz enedicarboxylic
acid, dibC7-11-branched and | E8515-42-4 271-024-5 M.D. 0.05 Towie for Bepraduction
linear alkyl esters
. Carcinogen
1,2 3-trichloropropans 95-15-4 2024851 M.D. 0.05 Towic for Fieproduction
Hydrazine ’Sﬁ?j;’_'z‘g 206-114-0 N.D. 0.05 Carcinogen
Strontium chromate® 7780-06-2 232-142-6 M.D. 0.005 Carcinogan

FOE2 Vemion 5 5GE Korea Co., LiD
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SGS

Test Report No. Feso101LF-CTSAYAA1242151  Issued Date: November 3o, 2012 Page 7 of 14
Substance Hame m?nﬁbser EC numbser Canaw:}m:mn I:'f#.fm!ﬁ Classification
1,2-Dichloroethane 107-065-2 203-458-1 M.Co. 0.05 Carinogenic
2.2 dichloro-4,4'- : :
methylenedianiling (MOGA) 101-14-4 02-912-8 M.D. 0.08 Camrinogenic
2-Methaeevaniline : s
o Aradin Q0-04-0 201-963-1 M.D. 0.05 Camrinogenic
4-1.1.3.3- Equivalent level of

il concern having probable
tetramethylbutyliphenal, (4- 140-56-8 205-426-2 M.D. 0.05 g, Lo
tert-Cotylphenali St
Aluminosilicate Refractory E50-017-00-8 Z :
Ceramic Fibres® (RGF) {Index no.) - M.0. 0.005 Carinogenic
Arsznic acid® T77a-304 231-901-4 M.D. 0.005 Camrinogenic
Bis(2-methooyethyl) ether 111-26-6 203-024-4 M.C. 0.05 Titic for reprocuction
Bis{2-methacyethyl) phthalate 117-82-8 204-212-6- M.LC. 0.05 Tieatic for reproduction
Calcium arssnate” TTTa-44-1 231-904-5 M.D. 0.005 Camrinogenic
Dichromium trisichromate)” 24613-80-6 246-356-2 M.D. 0.005 Camrinogenic
Formaldehyde, oligomeric
resaction products with aniline 25214-T0-4 S00-036-1 M.D. 0.05 Camrinogenic
itechnical MDA}

Lead diazide” 13424-46-9 236-542-1 M.D. 0.005 Taic for reproduction
Lead dipicrate® T7-E4-1 220-335.2 M.LC. 0005 Teatic for reproduction
Lead styphnate® 15245-44-0 230-200-2 M.D. 0.005 Taic for repraduction
Eﬂdmgmmlaﬂmm g 127195 | 204-8264 N.D. 0.05 Tewic for reproduction
FanElar s 40653-84.5 | 256-418-0 N.D 0.005 Carcinogenic
ootahydrokide® - : o

P herolphthalzin 77-00-8 201-004-7 M.D. 0.08 Camrinogenic
Paotassium

hydroxyoctam odizincatedichro | 11103-86-9 234-320-8 M.C. 0005 Caminogenic
mats*

: I = _ Caminogenic
Trilead diarsenate’ 3687-31-8 2229705 M.D. 0.005 Towic for reproduction
Zirzonia Aluminesilic ate i
Refractory Ceramic Fibres (Zr- EEEIEI'E?;; ;.::l':ID-I'B - MO, 0.005 Carcinogenic
RCFY -

dong, Congan-gu, Anyang- 8, Gyecnggh oo, Kama 43
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SGS

Test Report No. FesotonLF-CTSAYAAT242151  Issued Date: November 30, 2012 Page 8 of 14

CAS EC numbar Concemtration | Reporting

numbs = Limit {24} Classification

Substancs Nams

1,2-bisi 2-methooyethcy Jethane

(TEGOME; triglyme) 112-49-2 203-877-3 M.D. 0.05 Toic for reproduction
1,2-dimethoxyethane;ethylens o i ; .
glycol dimethyl ether (EGOME) 110-71-4 203-794-0 M.D. 0.05 Toxic for repraduction
Dhiksoron tricxide” 1303-86-2 215-125-8 M.D. 0.005 Toic for reproduction
Formamide 75127 200-842-0 M.D. 0.05 Toic for repraduction
Lead(ll) bisimethanesutfonate)® | 17570-76-2 | 401-750.5 M.D. 0.005 Toic for repraduction
TGIGH 3,5-tris(oairarmyImethyd)-

1,3 5-riazine-24,6(1H,3H,5H - 2451-62-9 218-514-3 M.D. 0.05 Mutagenic
tricne)

B-TGIC (1,3 5tris[(25 and 2R)-

2 3-gpoypropyl]-1,3, 5riazine- | S9653-T4-6 | 423-400-0 M.D. 0.05 Mutagenic

2 46-11H 2H,5H Htrione) ™

4.4

bigddimethylaminoibenzophano 00-94-2 202-027-5 M.D. 0.08 Camrinogenic

ne (Michlers ketone)
MMM N-tetram ethyl-4, 4. -
mettylenadianiineg  (Michler's | 101-61-1 202-859.2 M.D. 0.05 Camrinogenic
bsse)

[4-[4,#-bisidimethy laming)
berz hydrylideng]oyelohe:a-2,5- S48-ED-0 IE-055-5
dien-1- M.C. 0.05 Caminogenic
ylideng]dimetylammanium
chloride  (C.l. Basic Violet 3)
[4-[[4-anilino-1-napht ] [4-
{dimethylaminoipheny]mettlen
eloyclohexa-2,5-dien-1-ylidens] | 2580-56-5 219-942-5 M.D. 0.05 Camrinogenic
dimethylammanium chloride
(C.1. Basic Blue 26)

o,0-Be[4-
{dimethylaminoiphenyl]-4
(pherylamino) naphthakne-1-
methanal (.1 Solvent Blue 4)

ET86-23-0 220-851-8 M.D. 0.05 Camrinogenic

4,4-bis(dimethylamino)-4- e N,

imethylamino)tityl alcohol 561-41-1 0.05 Carinogenic

FOE2 Verskon 5 SEE Korea (0., Lid 2z, The Ovalay, =am-5, Hogys-dong, Dongan-gu, Arwang-5, 3 a0
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SGS

Test Report No. Fesoto1LF-CTSAYAA1242151  Issued Date: November 30, 2012 Page @ of 14
The potential Substances
CAS Concamration | Reporting i
Substance Name i EC numbear (%) Limit (%} Classification
F'Dlsefgﬁrr?g;ﬂmmhmvlﬁ sther 1 118219-5 | 214.6040 N.D. 0.05 vﬁ;
:;gtacusaﬂuurmridecanni: 72620-94-8 | 276-T45-2 N.D. 0.05 vPvE
Tricesafluorodedecanaic acid A07-55-1 206-202-2 M.D. 0,05 vPvE
Henicosafluoroundecanoic acid | 2058-04-g | 218-165-4 M.D. 0.05 vPvE
;ﬁgﬂmsaﬂmmm@cmm 37E-05-7 | 206-802-4 .. 0.05 vPvE
4-i1,1,33-
R Apanal Equivalent level of
¥ = concem - probable
covenng well-defined - - M.D. 0,05 satiols effects on the
substances and UWCE ol
substances, polvmers  and
hormologues
4-Monylphend, branched and
liresar-
substances with a linsar andfor
branched akyl chain with a . ;
carbon number of 9 covalenthy I:Egl_'ﬂ;ﬁllm Iréumé
bound in posiion 4 to phenal, - - ML 0,05 Saribis ef-fegts on tho
coverning also LW CE- and wel- ; t
defined  substances  which AR TN
include any of the individual
izomers or a combination
this recf
Equivalent lewvel of
Diazene-1,2-dicarboxamide i concerm - probable
(S, Cazodifformarmide) ) 122774 JHER0H N.D. o.es sarious effects on
human health
. : Equivalent level of
Cyclohexane-1,2<dicarboxylic concem - probable
anhydride  {Hexahydrophthalic | a5-42-7 201-604-49 M.D. 0,08

anhydride - HHPA)

safious effects on
human health
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SGS

Test Report No. resot01LF-CTSAYAA1242151  Issued Date: November 30, 2012 Page 10 of 14
CAS EC Concentration | Reporting ——
Substance Nams number number {20 Limit {2) Classification
Hexahydromethylphathalic o
anhydride, Heahydro-4- 23530-51-0, [ 247-094-1, Equivalent level of
methylphathalic ankydride, 19438-80-9, | 243.072-0, MO o5 concem - probable
Hecahydro-1-methylphathalic | #8122-14-1, | 236-336-4, = : serious effects on
anhydride, Hexahydro-3- ST10-20-9 | 260-568-1 human health
methylphathalic anfydride
Towic for reproduction
equivalent level of
o cancern -probable
Methowy acetic acid E25-45-5 210-804-6 MO 0,08 sarious effects on
human health and the
erviranment
1,2-Berz enedicarboxylic acid,
dipentylester, branched and B4TTT-06-0 | 284-032-2 MO 0.05 Toic for reproduction
lirear
Diisopentyiphthalate (DIPP) B05-50-5 210-052-4 M.D. 0.05 Teacic for reproduction
N-pentyHisopentylphtalats s e N.D. 0.05 Tewic for reproduction
1,2-Diethoxyethane E28-14-1 211-0761 M.C. 0.05 Teatic for reproduction
M, M-dimethylfarmamide; i Tesie for reproduction
dinathy| formamida 68-12-2 200-E78-5 M.D. 0,05 p
Dibutyltin dichlaride (DET) EE5-18-1 211-670-0 M.D. 0.05 Towic for reproduction
Acefic acid, lead salt, basic’ 51404-69-4 | 257-1753 N.D. pogs | Toxie for reproduction
ﬁ:ﬁg@%ﬁgﬁugﬂmm 1319466 | 2152006 N.D. p.op5 | Toxicfor reproduction
';ﬁlafgte':ﬁ”@ sulfate (basic lead | yopae 720 | 2248537 MN.D. 0005 | Toxic for reproduction
[P hitfeaiatn 2. YRdacotri oxd EO011-06-0 | 273-688.5 MN.D. pops | Texiefor reproduction

(dibasic lead phthalate)
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SGS

Test Report No. reso101/LF-CTSAYAA1242151  Issued Date: November 30, 2012 Page 11 of 14

CAS Concantration | Reporting s
Substance Name numher EC number (2 Limit {24} Classification
Dicxobisistearatoitrilead” 12578-12-0 | 235-702-8 M., 0,005 Towic for reproduction
Fatty acids, C15-18, lead salts® | 91031-62-8 | 202-966-7 M.D. 0.005 Towic for reproduction
Lead bisitetrafluorcborate ) 13814-06-5 | 237-486-0 M.D. 0.005 Tewxic for reproduction
Lead cyanamidate” 20837-82-0 | 244-073-0 M.D. 0.005 Towic for reproduction
Lead dinitrate® 100809-74-2 | Z33-245.0 M.D. 0.005 Towic for reproduction
Lead oxide (lead monoxide)* 1917-36-8 | 215-267-0 MN.D. 0,005 Texic for reproduction
Lead tetroxide (orange lead)® 1314-41-8 215-235-6 M.D. 0.005 Towie for reproduction
Lead titanium triceicke® 12080-00-3 | 235-038-9 M. 0.005 Toxic for reproduction
Lead Titanium Ziconium Cxide® | 12626-21-2 | 235-7274 M. 0.005 Towic for reproduction
Pentalead tetracxide sulphate” 12085-00-6 | Z35-067-7 M., 0.005 Towic for reproduction
E&Eﬂt"me- antimony lead BO1Z-00-8 | 2323824 M.D. 0.005 Tewic for reproduction
?g;:d.a':'d' barium salt, lead- | ooy 758 | 2722715 M.D. 0.005 | Toxic for reproduction
Silicic acid, lead salt” 11120-22.2 | 234-363-3 M.D. 0.005 Towcic for reproduction
?ﬂg’;ﬁf’s acid, lead sall | oong g7 | 2e3-467-1 N.D. 0005 | Toxic for reproduction
Tetrasthyllead® T8-00-2 20-0754 M.D. 0.005 Tiwtic for reproduction
Tetralead triceide sulphate® 12202-17-4 | 235-380-9 MN.D. 0.005 Towic for reproduction
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SGS

Test Report No. resot01/LF-CTSAYAA1242151  Issued Date: November 30, 2012 Page 12 of 14
CAS Concantration | Raportin G
Substance Name b EC numbser [en) I_IrE‘rit {%}g Classification
Trilead dicxide phosphonate® 12141-20-7 | 235-252-2 M.D. 0.005 Tawic for reproduction
Furan 1M 0-00-9 203-727-3 M.D. 0.05 Camrinogenic
P ropylens oxide; 1,2- = : Camrinogenic
epoxypropans; methyloxirane e ML M. 0.0 Mutagenic
. o Camrinogenic
Diethyl sulphate E4-E7-5 200-580-6 M.D. 0.05 Mutagenic
Dimethyl sulphate 77751 201-0581 M.D. 0.05 Camrinogenic
3-ethyk2-methyl2-(3- 143850-04- - ; ;
methylbutyl)-1,3-cxazolidine p 421-150-7 M.D. 0.05 Teic for reproduction
Dinosel 88-85.7 201-861-F M.D. 0.05 Toic for reproduction
4, 4-methylenedi-o-toluidine 238-88-0 212-658-8 M.D. 0.05 Caminogenic
Carinogenic
4. 4-ceyidianiline and its salts 101-80-4 202-977-0 M.D. 0.05 Mutagenic
e B0-09-3 | 200-4536 N.D 0.05 Carcinogeni
4-Phenylazoaniling = : ATTOG e
4-rnethyl m-phernylenadiaming 32 sima ] ;
2 4-foluene.diamine) 95-20.7 202-453-1 M.D. 0.05 Camrinogenic
&-rmethoy- m-toluidine 120-71-8 204-418-1
{p-cresidine) - M.D. 0.05 Camrinogenic
Biphemy -4-yvlaming 02-67-1 2021771 M.D. 0.058 Camrinogenic
oc-aminoazotolusneg 07-55-3 202-591-2 ML 0.05 Camrinogenic
o-Toluiding; 2-Aminctolusne 95-53-4 202-420-0 M. 0.05 Carinogenic
M-methylacetamide 70-16-3 201-182-6 M.D. 0.08 Teic for repraduction
;:E:S;"ﬁ%’r?jmg 106-045 | 203-4450 ND. 0.05 Tewic for reproduction
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SGS

Test HEpOﬁ NO. Fes0101/LF-CTSAYAA12-42151  Issued Date: November 30, 2012 Page 13 of 14
Hote:

1. RL = Reparting Limit

2. M.D.= Mot detected (lower than FL)
MA. = Nat applicable for respective material type.
The submitted sample was found to contain significant amount of specific elementis) of SVHC. Upon further test
verification and also information provided from client, the possibility that the elementis) content ariginate from
SVHC i very unlikely, even though their presence cannot be exclude entirely. t may be assumed that the detected
elementis) have a non-SVHC source.

3. Definition of classification i listed inAppendix A of this report in accordance with &7/542/EEC and Regulation (EC)

Mo 190?."21::105 For detail information, Ds-ta:l wlanamn iz available at the following link:

st-tgble (Candidate list)
hittp 'achaeumna eu'anmatn'm.eswl&w am::le.-—nnuma] content/S12b7 526-0dd6-467 2-934e-Bc208c20ad9g
{Patential list)

4. ".The test result is based on the cakulation of selected elementis) / markers) and to the worst-case scenario. For

detail infarmation, pleass refer to the 555 REACH website: www reach. sgs.com'substance-ofvery-high-concern-
is-in ;

The client is advised to review the chemical formulation to ascertain above metal substances present in the article.
FL = 0.005% is evaluated for element (i.e. cobalt, arsenic, lead, sodium, chromium, chromiumVI, silicon,
aluminum, zirconium, boron, and potassium respectively), except molybdenum FL=0.0005%
0.1% (i) = 1,000 ppm = 1,000 mgkg
" B-TGIC is one of the isamers for TGIC compounds and hence, tested together. The reparted test result is based
the propesed rafio as according to ECHA dossier.

Pictura of Sampla as Hucnor.l :

*** End of Report **
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SGS

Test Report No. reso101LF-CTSAYAA1242151  Issued Date: November 30, 2012 Page 14 of 14

Appandix A

Classification

Carinogen
Category 1:

Caminogen
Category 2:

Mutagen
Category 1:

Mutagen
Category 2:

Tomic to
Reproduction
Category 1:

Tomic to
Reproduction
Category 2:

PBET & vPvE:

Definition undar 67/548EEC and Regulation (EC) No 1807 /2006

i There is sufficient evidence to establish a causal
association between human exposure to a substance and the development of cancer.

Substances which should be regarded as if they are carinodenic to man. There is sufficiant
avidence to provide a strong presurmption that human expesure to a substance may result in the
development of cancer.

Generally on the basis of:

- appropriate long-term animal studies

- ather relevant inform ation.

Substances known to be mutagenic to man. There is sufficient evidence to establish a causal
association between human exposure to a substance and heritable gernetic damage.

Substances which should be regarded as if they are mutagenic to man. There k& sufficiant
avidence to pravide a strong presumption that human exposures to the substance may result in the
development of heritable genetic damage, generally on the basis of;

- appropriate animal shudies,

- cther relevant inform ation.

Substances known to impair fertility in humars. There is sufficient evidence to establish a causal
relaticnship between human exposure to the substance and impaired fertility.

jizity | There is sufficient evidence to
establish a causal relationship between human exposure to the substance and subsequent
developmental toxic effects in the progery.

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

- clear evidence in animal studies of impaired fertility in the abssnce of toxic effects, or, evidence
of impaired fertility occuming at around the same dose levels as other tacic efects butwhich is not
a secondary norspecific consequence of the other toxic effects,

- ather relevant inform ation.

Zubstances which should b2 reqgarded as if they cause developmental toxicity to humans. There
is sufficient evidence to provide a sirong 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 cbserved in the absence of
signs of marked matemal toxicity, or at around the same dose levels as other taxic effects but
which are not a secondary non-specific consequence of the other taxic effects,

- ather relevant inform ation.

Substances which are persistent, bioaccumulative and texic (PET or very persistent and wvery
bioaccumulative (vPvE) pose a particular challenge to the chemicals safety management. For
these substances a "safe” concentration in the environment cannct be established with sufficient
rediability.
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Revision History

o ) Writer
Date No. Revision History
Drawn Approved
2013.02.08 | 001 New version. W.H Jung Y.T KIM
2013.03.06 | 002 | Add up Quarter and half of color binning. W.H Jung Y.T KIM
1) Change of tapping Q'ty from
2013.03.25 | 003 | 2000 pes to 2,500 pes. C.H. KWON | Y.T KIM
2) Change of CIE tolerance x,y:+0.005
2013.05.14 | 004 | Add up a mark of UL certification. W.H Jung Y.T KIM
1) Add up ErP(Energy-related Products) of
the Energy regulation.
2013.06.25 | 005 W.H Jung Y.T KIM
2) Change of Graph on Color shift
Characteristics
1) Deletes ErP(Energy-related Products)
2013.11.09 | 006 codes in the product data sheet. W.H Jung Y.B Yun
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