P HURE=ELED, m4: 15875528594 QQ: 1945098390!

Rev: 004

Product Family Data Sheet

LM561B - 5630 Middle Power LED

— & . PB

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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AL

1. Product Code Information
1) Luminous Flux Bins (Ts = 257)

Nominal Sorting Condition Im @65mA
Product Code Flux Rank
CCT Flux Range (®., Im)
SPMWH ¢ 541MD5WAW+# S1 S1 240 ~ 26.0
2700K SPMWH ¢ 541MD5WAW % S2 S2 26.0 ~ 28.0
SPMWH ¢541MD5WAWS3 S3 28.0 ~ 30.0
SPMWH & 541MD5WAYV ¥ S1 S1 245 ~ 26.5
3000K SPMWH & 541MD5WAV # S2 S2 26.5 ~ 285
SPMWH & 541MD5WAV# S3 S3 28.5 ~ 30.5
SPMWH ¢ 541MD5WAU ¥ S1 S1 250 ~ 27.0
3500K SPMWH ¢ 541MD5WAU ¢ S2 S2 27.0 ~ 29.0
SPMWH ¢ 541MD5WAU+¢S3 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 ¢ 541MD5WAR ¥ S2 S2 29.0 ~ 31.0
SPMWH & 541MD5WAR ¥ S3 S3 31.0 ~ 33.0
SPMWH ¢ 541MD5WAQ ¥ S1 S1 26.5 ~ 285
5700K SPMWH & 541MD5WAQ+# S2 S2 28.5 ~ 30.5
SPMWH ¢ 541MD5WAQ+# S3 S3 30.5 ~ 325
SPMWH & 541MD5WAP ¥ 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), "H"(Half Bin) or "M"(Quarter Bin) of the color binning.
Cool white : "¥¢" can be "0"(Whole Bin) or "M"(Quarter Bin) of the color binning.

http://www.samsungled.com 3 /49



AL

2) Color Bins (Ts = 257C)
1) Color Binning

Nominal
CCT

Product Code

Color Rank

Chromaticity Bins

2700K

SPMWH ¢ 541MD5WAWO0S1
SPMWH & 541MD5WAW0S2
SPMWH ¢ 541MD5WAWO0S3

WO(Whole bin)

W1, W2, W3, W4,
W9, WA, WB, WC,

W5, W6, W7, W8,
WD, WE, WF, WG

SPMWH ¢541MD5WAWHS1
SPMWH & 541MDSWAWHS2
SPMWH ¢541MD5SWAWHS3

WH(Half bin)

W5, W6, W7, W8,

W9, WA, WB, WC

SPMWH ¢ 541MD5WAWMS1
SPMWH & 541MDSWAWMS2
SPMWH ¢541MD5WAWMS3

WM(Quarter bin)

W6, W7,

WA, WB

3000K

SPMWH & 541MD5WAV0S1
SPMWH &541MD5WAV0S2
SPMWH ¢ 541MD5WAV0S3

VO(Whole bin)

V1, V2, V3, V4,
V9, VA, VB, VC,

V5, V6, V7, V8,
VD, VE, VF, VG

SPMWH ¢ 541MD5WAVHS1
SPMWH ¢ 541MD5WAVHS2
SPMWH ¢ 541MD5WAVHS3

VH(Half bin)

V5, V6, V7, V8,

V9, VA, VB, VC

SPMWH ¢ 541MD5WAVMS1
SPMWH 54 1MD5WAVMS2
SPMWH ¢ 541MD5WAVMS3

VM(Quarter bin)

V6, V7,

VA, VB

3500K

SPMWH &541MD5WAU0S1
SPMWH ¢ 541MD5WAUO0S2
SPMWH & 541MD5WAUO0S3

UO(Whole bin)

U1, U2, U3, U4,
U9, UA, UB, UC,

us, U6, U7, U8,
UD, UE, UF, UG

SPMWH ¢ 541MD5WAUHS1
SPMWH ¢541MD5WAUHS2
SPMWH ¢ 541MDSWAUHS3

UH(Half bin)

us, Ue, U7, U8,

U9, UA, UB, UC

SPMWH & 541MD5WAUMS1
SPMWH ¢541MD5WAUMS2
SPMWH &541MD5WAUMS3

UM(Quarter bin)

ue, U7,

UA, UB

4000K

SPMWH ¢ 541MD5WAT0S1
SPMWH ¢ 541MD5WAT0S2
SPMWH & 541MD5WAT0S3

TO(Whole bin)

T1, T2, T3, T4,
T9, TA, TB, TC,

T5, T6, T7, T8,
TD, TE, TF, TG

SPMWH ¢ 541MD5WATHS1
SPMWH @ 541MD5WATHS2
SPMWH & 541MD5SWATHS3

TH(Half bin)

T5, T6, T7, T8,

T9, TA, TB, TC

SPMWH ¢541MD5WATMS1
SPMWH & 541MDSWATMS2
SPMWH ¢ 541MDSWATMS3

TM(Quarter bin)

T6, T7,

TA, TB

http://www.samsungled.com
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AL

1) Color Binning (Continued)

Nominal L. .
ceT Product Code Color Rank Chromaticity Bins
SPMWH ¢ 541MD5WARO0S1
. R1, R2, R3, R4, R5
SPMWH ¢541MD5WAR0S2 | RO(Whole bin)
R6, R7, R8, R9 ,RA
5000K SPMWH ¢ 541MD5WARO0S3
SPMWH ¢ 541MD5WARMS1
SPMWH ¢ 541MD5WARMS2 | RM(Quarter bin) R1, R2, R3, R4, R5, R6
SPMWH ¢ 541MD5WARMS3
SPMWH ¢ 541MD5WAQO0S1
. Q1, Q2, Q3, Q4, Q5
SPMWH ¢541MD5WAQO0S2 | QO(Whole bin)
Q6, Q7, Q8, Q9, QA
5700K SPMWH ¢541MD5WAQO0S3
SPMWH ¢541MD5WAQMS1
SPMWH ¢541MD5WAQMS2 | QM(Quarter bin) Q1, Q2, Q3, Q4, Q5, Q6
SPMWH ¢541MD5WAQMS3
SPMWH ¢ 541MD5WAP0S1
) P1, P2, P3, P4, P5
SPMWH @541MD5WAPQ0S2 | PO(Whole bin)
P6, P7, P8, P9, PA
6500K SPMWH ¢ 541MD5WAP0S3
SPMWH ¢ 541MD5WAPMS1
SPMWH & 541MD5WAPMS2 | PM(Quarter bin) P1, P2, P3, P4, P5, P6
SPMWH ¢ 541MD5WAPMS3

http://www.samsungled.com

5/49



AL

2) Chromaticity Region & Coordinates
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AL

2) Chromaticity Region & Coordinates (Continued)

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

W rank (2700K) V rank (3000K)
0.4373 | 0.3893 0.4465 | 0.4071 0.4147 | 0.3814 0.4221 | 0.3984
0.4418 | 0.3981 0.4513 | 0.4164 0.4183 | 0.3898 0.4259 | 0.4073

W1 W9 V2l Vo
0.4475 | 0.3994 0.4573 | 0.4178 0.4242 | 0.3919 0.4322 | 0.4096
0.4428 | 0.3906 0.4523 | 0.4085 0.4203 | 0.3833 0.4281 | 0.4006
0.4428 | 0.3906 0.4523 | 0.4085 0.4203 | 0.3833 0.4281 | 0.4006
0.4475 | 0.3994 0.4573 | 0.4178 0.4242 | 0.3919 0.4322 | 0.4096

W2 WA V2 VA
0.4532 | 0.4008 0.4634 | 0.4193 0.4300 | 0.3939 0.4385 | 0.4119
0.4483 | 0.3919 0.4582 | 0.4099 0.4259 | 0.3853 0.4342 | 0.4028
0.4483 | 0.3919 0.4582 | 0.4099 0.4259 | 0.3853 0.4342 | 0.4028
0.4532 | 0.4008 0.4634 | 0.4193 0.4300 | 0.3939 0.4385 | 0.4119

w3 WB V3 VB
0.4589 | 0.4021 0.4695 | 0.4207 0.4359 | 0.3960 0.4449 | 0.4141
0.4538 | 0.3931 0.4641 | 0.4112 0.4316 | 0.3873 0.4403 | 0.4049
0.4538 | 0.3931 0.4641 | 0.4112 0.4316 | 0.3873 0.4403 | 0.4049
0.4589 | 0.4021 0.4695 | 0.4207 0.4359 | 0.3960 0.4449 | 0.4141

W4 WC V4 VC
0.4646 | 0.4034 0.4756 | 0.4221 0.4418 | 0.3981 0.4513 | 0.4164
0.4593 | 0.3944 0.4700 | 0.4126 0.4373 | 0.3893 0.4465 | 0.4071
0.4418 | 0.3981 0.4513 | 0.4164 0.4183 | 0.3898 0.4259 | 0.4073
0.4465 | 0.4071 0.4562 | 0.4260 0.4221 | 0.3984 0.4299 | 0.4165

W5 WD V5 VD
0.4523 | 0.4085 0.4624 | 0.4274 0.4281 | 0.4006 0.4364 | 0.4188
0.4475 | 0.3994 0.4573 | 0.4178 0.4242 | 0.3919 0.4322 | 0.4096
0.4475 | 0.3994 0.4573 | 0.4178 0.4242 | 0.3919 0.4322 | 0.4096
0.4523 | 0.4085 0.4624 | 0.4274 0.4281 | 0.4006 0.4364 | 0.4188

W6 WE V6 VE
0.4582 | 0.4099 0.4687 | 0.4289 0.4342 | 0.4028 0.4430 | 0.4212
0.4532 | 0.4008 0.4634 | 0.4193 0.4300 | 0.3939 0.4385 | 0.4119
0.4532 | 0.4008 0.4634 | 0.4193 0.4300 | 0.3939 0.4385 | 0.4119
0.4582 | 0.4099 0.4687 | 0.4289 0.4342 | 0.4028 0.4430 | 0.4212

w7 WF V7 VF
0.4641 | 0.4112 0.4750 | 0.4304 0.4403 | 0.4049 0.4496 | 0.4236
0.4589 | 0.4021 0.4695 | 0.4207 0.4359 | 0.3960 0.4449 | 0.4141
0.4589 | 0.4021 0.4695 | 0.4207 0.4359 | 0.3960 0.4449 | 0.4141
0.4641 | 0.4112 0.4750 | 0.4304 0.4403 | 0.4049 0.4496 | 0.4236

w8 WG V8 VG
0.4700 | 0.4126 0.4813 | 0.4319 0.4465 | 0.4071 0.4562 | 0.4260
0.4646 | 0.4034 0.4756 | 0.4221 0.4418 | 0.3981 0.4513 | 0.4164
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2) Chromaticity Region & Coordinates (Continued)

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

T rank (4000K)

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

U rank (3500K)
0.3889 | 0.3690 0.3941 | 0.3848
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
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
8 /49
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2) Chromaticity Region & Coordinates (Continued)

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

P rank (6500K)

0.3068] 0.3113 0.3126] 0.3324
by | 03145 03187 | 03210 03408
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 0.32000 0.3554
0.3028| 0.3304 0.3107] 0.3461

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

R rank (5000K)
0.3366 | 0.3369 0.3456 | 0.3601
ny |03441]03428| 03539 | 03669
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 ~ +857C -
Storage temperature range Tstg -40C ~ +120C -
LED junction temperature T, 110°C -
Forward Current IF 150 mA -
Peak Pulsed Forward Current lrp 300 mA Duty 1/10 pulse width 10ms
Thermal resistance R, j-s 16 C/W Junction to solder point
Assembly Process Temperature - 260TC, < 10sec -
ESD - 5kV HBM

2) Electro-optical Characteristics

.. INominall Product .
Item Unit ceT Code Rank Min Typ Max
AZ 2.70 - 2.80
Forward Voltage” (V) Vv _ _ WA ﬁ; 388 - ggg
(@65 mA, Ts = 25T) A3 3.00 = 3.10
Ad 3.10 - 3.20
2700K | “WAWX ST X 24.0 - 26.0
*WAW A S2 S2 26.0 - 28.0
(W5x) *WAW¥#S3 S3 28.0 - 30.0
3000K | WAV X ST X 245 - 26.5
*WAV % S2 S2 26.5 - 285
(V3%) [*WAV#S3 S3 285 - 30.5
3500K | "WAUXST X 25.0 - 27.0
*WAU % S2 S2 27.0 - 29.0
(Usx) [*WAU%S3 S3 29.0 - 31.0
Lumnous P (0) | 4000k DNATEST ST 280 |- 280
(@65 mA, Ts = 257T) (T¥) ["WAT%S3 S3 30.0 - 32.0
5000K | “WAR% ST X 27.0 - 29.0
*WAR % S2 32 29.0 - 31.0
(R¥) [*WAR%S3 S3 31.0 - 33.0
5700K | "WAQ#A ST X 26.5 - 285
*WAQ#% S2 S2 28.5 - 305
(@) *WAQ%S3 S3 30.5 - 325
*WAP % S1 X 26.0 - 28.0
6500K
*WAP % S2 S2 28.0 - 30.0
(P¥) [*WAP%S3 S3 30.0 - 32.0
Reverse Voltage B _ _ _
(@5 mA, Ts = 25C) v 0.7 12
Color Rendering Index®(R.)| - - - 5 80 - -
Special CRI* (R9) - - - - 0 - -

Notes:

1)~4) SAMSUNG ELECTRONICS maintains a tolerance of Vq+0.1 V, ®v:t5 %, R, :#3.0, R9 :+6.5 on
measurements

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

http://www.samsungled.com 10 /49
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3. Typical Characteristics Graph (1. = 25%)
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 = 257C)

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 \
90 \

85

g0

Relative Luminous Flux(%)

75

70

20 40 60 80 100 120
Ts(C)

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

Forward Voltage vs. Temperature
105

100

a5

a0

85

Forward Voltage(’:)

a0

75

70

0 20 40 60 a0 100 120
Ts(C)
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4) Color shift Characteristics

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

Color Ax, Ay vs. Forward Current
0.05

0.04 —

0.03 ———ny —

0.02
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0.00 | e

Color Ax, Ay
!
I
I
‘I

-0.01

-0.02

-0.03

-0.04

-0.05
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

Forward Current{m)

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

Color Ax, Ay vs. Temperature

0.05

0.04 Ax

0.03 e —py—

0.02

0.01 =

0.00 P

-0.01

Color Ax, Ay

-0.02

-0.03
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http://www.samsungled.com 15 /49



AL

5) Derating Curve

160

Forward Currentimd)

—_— =
o858 8855

Forward Current Derating Curve

Rth(j-a)= 45 TW |™-
Rth(j-a)= 65 "CT/W
Rth{j-a)=100 "CW —
s Rth{ja)=150TCTW —— ———

| — Rth{j-a) =200 TW

o 10 20 30 40 5HO0 e TO 80 90
Ambient Temperature(CT)

6) Beam Angle Characteristics

100

g0

&0

40

20

Relative Luminous Intensity(%)

Radiation Diagram

-30 -60 -30 0 30 60 90

Angle(")

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 ®

Left Side View Top View Bottom View

Anode Mark ®

Cathode

H
0

260
300

|-

|

110
19

480 020 ose |V

Anode 23 < -
Front View
: § = b7 i Vi ——-
L 560 g 2

052

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
(1 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

(1) The pressure on the LEDs will influence to the reliability of the LEDs. Precautions should be
taken to avoid the strong pressure on the LEDs. Do not put stress on the LEDs during heating.

(@ Re-soldering should not be done after the LEDs have been soldered. If re-soldering is
unavoidable, LED’s characteristics should be carefully checked before and after such repair.

® Do not stack assembled PCBs together. Since materials of LEDs is soft, abrasion between two
PCB assembled with LED might cause catastrophic failure of the LEDs.

http://www.samsungled.com 17 149
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5. Reliability Test Items and Conditions

1) Test Iltems

" Test
Test Item Test Conditions ot Gyl Sample No
125 C 24hrs drying — 60 C, 60 %RH 120hrs
MSL Test ~ 260 C 10sec 3 cycles 1 cycle 11
Room Temperature 25 C+3 T, DC150 mA 1,000 hrs 22
life test
High Temperature 85 C+3 C, DC150 mA 1,000 hrs 22
life test
High Temperature 85 C+3 C, 85 %2 %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 -457C/20 min < 857T/20 min, Sweep 100 | 22
Cycle test 100min cycle on/off: each 5 min, DC 150mA cycle
-45 T/15 min < 125 T/15 min
Thermal Shock —» Hot plate 180 © 500 cycle 100
High Temperature Ta=120 C+3 C 1000 hrs 11
Storage
Low Temperature Ta=-40 C+3 C 1000 hrs 11
Storage
R1:10 M2,
R R R2:1.5 k&, .
ESD(HBM) 1 5 e C-100 pF, 5 times 5
v 1. [bux V = x5 kV
B R1:10 M2,
R2: 0, .
ESD(MM) C:200 PF. 5times 5
V = 0.5 kV
. . 20~2000~20 Hz 200 m/s?, Sweep 4 min
Vibration Test ’
I I X, Y, Z 3 direction, each 1 cycle 4 cycles "
. 1500G, 0.5 ms,
Mechanical Shock Test 3 shocks each X-Y-Z axis 5 cycles 11
2) Criteria for Judging the Damage
Limit
Item Symbol Test Condition
Min Max
Forward Voltage Ve [r = 65 mA Init. Value*0.9 Init. Value*1.1
Luminous Flux b, I = 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. @ 260£57T, Max, 10sec

100

o
L=

200 250 300

il
-

250 —
= lime above 220T : Max. 80sec
L
— 200 —
2 Preheating : 150~180T Max. B0sec
8 —] i
E : ;
2 100 — | i
B ! i Max. Temp. gradient in Cooling : -5 /sec
A0 — i i
N | ] I | |
f .

g0-120sec [Timelzac)]

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

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

1) Taping Dimension

o i e —=| pa— 2.00 20.05 @)
'f_1 . i 15 - - !
i 3 .
P i
+ ¥
; O |
v/—.l.\\1 > 1 " ] * » i - —
14) =N
= LO0 20,30
@ AT S e ll e
== |
.\“;’./.; : /8 e | =) i
! Y

Anode Mark (Cutting side

Tapping Diretion

End

(unit : mm)
0.10(8) o
£ A
5 @
00 v
@
Start

More than 500mm
Unloaded tape

Mounted with
LED package

http://www.samsungled.com

More than 100~200mm
Unloaded tape

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

15.4"°
13.0"°

Tolerance *0.2 , Unittmm

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

B13=0.3

Symbol A B C W1 W2
Spec(mm) | @330+1 801 13+0.5 13+0.3 17.541
(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

@OWE®M
AZ¥1S1

SPMWHT541MD5WA0S1 AZ%1S1 04

(TR m
GLAW94001 / 1001 / 2,500 pcs
i

AT

Rank Code

N.B) Denoted rank is the only example.

'S' means All kind of Chromaticity Coordinate Rank.

Rank Code

@b : Forward Voltage(Ve) Rank (refer to page. 10)

©@ : Chromaticity Coordinate Rank (refer to page. 4~9)

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

2) LOT Number

The Lot number is composed of the following characters

D2B®BBE®D®O® / 1@®© / 2,500 or 10,000 PCS

. Production Site (S:SAMSUNG ELECTRONICS, G:TIAJIN CHINA)
- L (LED)

©@ 0 & 0 0

@®®
@©

AZ¥ 151

SPMWHT541MD5WAX0S1 AZ%1S1 01
T
GLAW94001 / 1001 / 2,500 pcs
i

AT

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

: Reel Number (1 ~ 999)

http://www.samsungled.com

: Product State (A:Normality, B:Bulk, C:First Production, R:Reproduction, S:Sample)
: Year (V:2011, W:2012, X:2013...)

: SAMSUNG ELECTRONICS LED Product number (1 ~ 999)

22 149
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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

AZ¥ 151

SPMWHT541MD5WAX0S1 AZ%1S1 01
T
GLAW94001 / 1001 / 2,500 pcs
i

AT

HUMIDITY INDIEC AT

Aluminum Vinyl Bag ~29©9©9

AZH1S1 T

SPMWHT541MD5WA%0S1 AZ¥%1S1 01
T AT AT , -
GLAW94001 / 1001 / 2,500 pcs ===

AT IR a

o @ be=e

Material : Paper(SW3B(B))

SIZE(mm) / ! / /
TYPE
L W H

7inch | 24545 | 22045 | 18245

a» 1000 0
@ SIDE

AZ% 151

SPMWHT541MD5WA¥0S1 AZ%1S1 01
T y
GLAW94001 / 1001 / 25,000 pcs
i L

T

CHIP LED

A

~Y

http://www.samsungled.com 23 /49



AL

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

Reel

AZ¥% 151

SPMWH1541MD5WA%0S1 AZ%1S1 01
T
GLAV94001 / 1001 / 10,000 pcs
i

e

~

HUMIDITY INDICATE

000000

Aluminum Vinyl Bag

AZ¥ 151

SPMWH1541MD5WA%0S1 AZ¥%1S1 01

T ey
GLAV94001 / 1001 / 10,000 pcs e

i
CLT

AZ¥ 151

SPMWH1541MD5WA%0S1 AZ¥%1S1 01

T
1 REEL / SHIELD BAG
GLAV94001 / 1001 / 150,000 pcs

@ mlIIIIIEIIBI:)I(IIII_I::GI:]IIIIIIII

9
M :
/ 5 INNER/OUT BOX
@
e

~—— 3 REEL / INNER BOX SIZE(mm)
o Box
a® L W H
Inner | 34015 | 3705 | 40015

Outer | 34545 | 378+5 | 40545

http://www.samsungled.com 24 /49
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2) Aluminum Packing Bag

E— LEVEL
CAUTION 2 AZ¥ 151
" i SPMWHT541MD5WA%0S1 AZ¥%1S1 01
Thie ag contalus a T
MOISTURE SENSITIVE DEVICES GLAWS4001 / 1001 / 2,500 pes
T T T
1. Shelf life in sealed bag' 12 months at <40 and <90%
relative humidity (RH) L w /

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 30C /60% RH, or
b. Stored at <10% RH
4. Devices require bake, before mounting, i
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 N

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

bake procedure,

Bag seal due date:

(i blank, see code label) @ ‘ AT;:EMNFON &.H}

Note: Level and body temperature by IPC/ JEDEC J-STD-020 ‘ E ‘E-ESEN“:,E@H: ﬁ
W o AtE ® Important
o] ¢EujE A WL £7 A FANZEH AFE BB This Al Zipper bag is designed to protect the enclosed
71 S18ke] AF=HL st AL Folle 4 €9 Y& 4 products from moisture and ESD. Once opened, the
Age AL AFF products should be soldered onto the printed circuit
%7 9 AA72RE AEFE BE 7] SJEA ANE T AE board immediately. When not in use, please do not
4 g AN £ gl Yol B3 A7 v ALd leave the products unprotected by the Al Zipper Bag.
A ge AAE 2 Ho ¥& e A F5E £ilo] To repack unused products., please ensure the zip-lock
3 FA 93 AHERE SAHEA WEste] FA7] v is completely sealed with the dry pack left inside.

Silica gel & Humidity Indicator Card in Aluminum Vinyl Bag

http://www.samsungled.com 25 /49
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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.
Ho= LXNE ol M2 OIAIS Ols0l 2ol 0FJIEl= d7e =2t HatE 2 Xlot)|

flofl Mgt S2 X8 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.
MEz2 =, 22, RIS 22 AAH BAUAe A=E2 HetE |,

HNEO 2R AMlls IPA AIES 2EE.

A

Ol

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

LEDS| && Al, & d]= FH 302k

i

ot Z2EE00F .

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 222 HEs S2HF0A EEZHMHOE otH, 2 AEHETNZRH S22¢=
3ME L= 1 014 220 ELQ056t0HH A SS8 BEEZEI|0 E2 5 KOk

A=
B& bago =% : 12 A, EE 2& ~40°C, & ~90%RH)

gon o0

3

— —

5) After storage bag is open, device subjected to soldering, solder reflow, or other
high temperature processes must be:
2 & Bag0l JHSE =0, gH™OolLt reflowsS2 =2 250 &

Aol S EEI00F &

&

rr
ro
010

M=

Ct

2

[IA]

a. Mounted within 672 hours(28 days) at an assembly line with a condition of no
more than 30°C/60%RH,

a. NI&2 30°C/60%RHECH ZHLE Y2 T THOUAM 672A12H28)0ILHOI K& 6HOF

b. Stored at <10%RH.

b. 10% 0I5t2 MUHSZUHAMN 22500t &.

o

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

ASTIR 22 MBS SSBO 20f HE RIS ZOIM Al ZZE 3,
AXE FANN SBE AS AFE

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.
Oter ST HAIIIES] 2=X|JF 2315°COIAl 60% OlAt0I2tH, MIE A& & bakingoll OF &

o -

8) Devices must be baked for 1 hour at 65+5°C, if baking is required.
otot baking0l ZREICHH, MES 65+5°COIM 1Al & baking 00k &

oo

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&D| & MX0 elZs HMS0I22, LED HEs U= Altle E&D|

AANEFL0ILL =2SHES AIEoIIE AEE.

If voltage exceeding the absolute maximum rating is applied to LEDs, it may cause
damage or even destruction to LED devices.
gror M 5IEXIE =tol= A0l LEDOI JtoiXIEH, LED A Xt= OHul & L

DALEl A Ol2
o= T Me-

r

Damaged LEDs may show some unusual characteristics such as increase in leak
current, lowered turn-on voltage, or abnormal lighting of LEDs at low current.

saE N2 8872 S0t Turn on M9l Mot M dFUHAS E2s=E &2

$0

)

[

Olat 71%%;'_% T
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(3l2d RI| stefE)= sII70 Ar25= &AM, Flux, Z3tHH,

S22 EFIIMOUAN 245104 LED A2 SXHE E1a6l1,

9l 0 CECIYS [ B0 T B 4

T

!
O

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

Olddet a2 SII7Z2FH U2e ¥

|0
y
o

A Al

= A
= ETS’E}!

| S

o
alo

r

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.

Olcdet M £ HXE AHA, SIF0U AAEE= XU e =S &1

http://www.samsungled.com 27 /49
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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.

AEE. 0] elEZ el HHOI
2

=
2(S), gA(Cl), = UE 22 sg28S0 =2A Ag(2)2 BE(E= HF2M)2=2

Sulfurization of lead frame may cause intensity degradation, change of
chromaticity coordinates and, in extreme cases, open circuit. It requires caution.

clE ZH ol &sH(Sulfurization)= Z& Mol, MHMIE BHg &
Alst AL LED 2E(0Open) 2s 4o £ /JASL| FoIF 2RE

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.

2lc mal %iP(Sulfurization)QI 390l 2 + USLl LEDE oleiel =2=o=
DISOIR M3l SEST S HE, ALROl 20t : D9, Yy =0, U™ 32 S

http://www.samsungled.com 28 /49
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11. Hazard Substance Analysis - SGS

SGS

Test Report No. resoioir-cTsavaaiz-42152 lssued Date 2012 19,25 Page 1 of &

T sAMSUNG ELECTRONICS CO., LTD.
San24 Mongsec-dong
Kiheung-gu
‘fongin-si
Gyeonggi-do
Farea

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

535 File No. - BYAA12423152

Product Mame : MP 5830 Gen2 Warm White

Item Mo iPart Nao. s MiA

Received Date : 3012 1123

Test Period ;20121126 fo 20M2.11.28

Test Results : For further details. please refer to following page(s)

Test Performed : SG5 Horea tested the sample(s) selected by applicant with following resulis.

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

indicated in the phote without disassembly.
5G5S Korea Co., Lid.
Timothy Jeon \Lﬁ
Jinhee Kim i
Cindy Park
Jerry Jung Testing Person Jeff Jang / Chemical Lab Mgr

Thi diasrtes = sl by Be 03 n.'a-.ILL il Cralivia o eme W v ki .|| = e wd Daaliers rlh-\. | Dol &

M i b |-.--..-m.g, e L T o e e S ey
ot e g o St s e T R et iy B e

H T e e P

oo

°f. Dhengre L Avpasg-al, Oysonggi-0s, Konm $21-000
v Fakn P A o i ek st

FOE2 verslons: |

iarrher of e B35 Groap (Bedeh Ganaals de Sueaiascs)
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SGS

Test Report NO. rsaoio1Lr-cTsAvAA12-42152

Issued Date: 2012 11. 28 Page 2 of £

Sample No. - AYAA12-42152.001
Sample Description  : MP 53320 Gen2 Warm White
ltem Mo _/Part No. T MNIA
Materials D RA
Heavy Metals
Test ltems Unit Test Method MOL Results
Cadmiurm (Cd) mg'kg With reference to IEC 6232122004, ICP 05 1.34
Lead (Pb) mg/kg With reference fo IEC 62321220048, ICP ] N.D.
Mercury (Hg) mg/kg With reference to IEC 6232122008, ICP 2 N.D.
Hexavalent Chromium (Cr V1) mg/kg With reference to |EC 623212008, UVAIE i M.D.
Antmony (5b) mg'kg Wih reference fo EFA 3052{1298), US EPA 10 W.DO.
G010B({1888). IC
Arzenic [As) mg/kg With reference fo EFA I052{1294), US EPA 10 N.D.
60108{1824). ICP
Bengliurm [Be) mg/kg Wiith reference fo EFA 3052(129d), US EPA 05 N.D.
60108 1828), ICP
Flame Retardants-PEBsIPEDES
Test ltems Uni Test Method MOL Results
Moncbromobipheny mg/kg ‘With reference o IEC 62321:2008, GC-MS 5 N.D.
Dibrormobiphenyl mg'kg ‘With reference to IEC 82321:2008, GC-MS 5 N.D.
Tribromobipheny! mg'kg ‘With reference to |IEC 82321:2008, GC-MS 5 N.D.
Tetrabromobiphenyl mg/kg ‘With reference o IEC 62321:2008, GC-MS ] N.D.
Pentabromobigheny mg/kg ‘With reference o IEC 82321:2008, GC-MS ] N.D.
Hexabromobiphenyl mg'kg With reference to IEC 82321:2008, GC-MS 5 N.D.
Heptabromobiphenyl mg/kg With reference fo IEC 82321:2008, GC-MS 5 N.D.
Octabromobiphenyl mg/kg ‘With reference o IEC 62321:2008, GC-MS 5 N.D.
MNonabromobipheny mg/kg With reference to IEC 82321:2008, GC-MS 5 M.D.
Decabromobiphenyl mg'kg ‘With reference to |IEC 82321:2008, GC-MS 5 N.D.
Moncbromodipheny! ether mkg ‘With reference o IEC 62321:2008, GC-MS 5 N.D.
Ciromodiphenyl ether mg/kg ‘With reference o IEC 82321:2008, GC-MS ] N.D.
Tribromodipheny! ether mg'kg With reference to IEC 82321:2008, GC-MS 5 N.D.
Tetrabromediphenyl ether mg/kg With reference to IEC £2321:2008, GC-MS 5 M.D.
Pentabromodigheny’ ether mg/kg ‘With reference o IEC 62321:2008, GC-MS 5 N.D.
Hexabromodiphenyl ether mg'kg ‘With reference o |EC 62321:2008, GC-MS 1] M.D.

MNOTE:

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

P!
=i

mig'kg = ppm

{3} MDOL = Method Detection Linnit
4} - = Mo regulation

(5} Megatlive = Undetectable / Positive = Detectablz
(8} " = Qualitative analysis (No Urnit)
(T} " = Boiling-water-extraction:

Megative = Absence

of Cr\l coating

Pasitive = Presence of T\l coaling; the detected concentration in boiling-water-exfraction
solution is equal or greater than 0.02 mgkg with 50 cm2 sample surface area.

FOS2 Verslons

http://www.samsungled.com
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SGS

Test Report No. resoiotrcTsavasizazis2

Issued Date: 2012, 11. 28 Page 2 of £

Sample No. - AYAAT12-42152.001

Sample Description  : MP 5520 Gen2 Warm White

ltem Mo /Part No. s A

Materials DA

Flame Retardants-PEBs/IPBDEs
Test ltems Unit Test Method MDOL Results
Heptabromodiphenyl ether mg'kg With reference o IEC 82321:2008, GC-MS 5 M.D.
Cefabromodiphenyl ether mg'kg With reference o IEC 82321:2008, GC-MS g N.D.
Monabromodipheny! ether mg'kg With reference o IEC 82321:2008, GC-MS g M.D.
Decabromodiphenyl ether mgkg With reference to |EC 82321:2008, GC-MS 5 W.D.

Halogen Content
Test ltems Unit Test Method MODL Resulis
Bromine|Br) mg'kg BS EM 14582-2007 ., IC an N.D.
Chlorine|Cl) mg'kg BS EM 14582-2007 . IC 30 N.D.
Flucrine(F) mg'kg BS EM 14582-2007 , IC kN 112
odne(l) mykg BS EM 14582-2007 ., IC 50 W.D.

otin nds

Test ltems Uit Test Method WMDL Results
Moncbutylin (MBT) mg'kg DIM 3B407-13 , GCIMS 0.1 N.D.
Dibutyltn (DBT) mg'kg DIM 3E407-13 , GCIMS 0.1 N.D.
Tributykin (TET) mg'kg DIM 38407-13 | GCIMS 0.1 N.D.
Bis (tributyfinjoxide (TETO) mg'kg DIM 3B407-13 , GCIMS 0.1 N.D.
Tetrabutylin (TeBT] mgkg DIM 3E407-13 , GCIMS 0.1 N.D.
Triphenytin (TFhT) mg'kg DIN 3E407-13 , GCIMS 0.1 MW.O.
Moncoctyltin{ MOT) mg'kg DIM 3E407-13 , GC/IMS 0.1 W.D.
Dioctyitin[DOT) mgkg DIM 3B407-13 , GCIMS 0.1 N.D.

DOther({s)
Test ltems Unit Test Method MOL Results
PFOS (Perflucrooctane mgkg S ERA 3S40C/I3550C, LOMS 1 N.D.
Sulfenates-Acid/Metal SaltAmide)

NOTE:
{1) M.D. = MNat detected (<MDL)

(2) mg'kg = ppm
{3) MDL = Method Detection Limit
4} - = Mo regulation
(5) Megalive = Undetectable [ Positive = Detectabls
(8) ** = Qualitative analysis (Mo Unit)
{7} * = Boiling-water-extraction:
Megative = Absence of Cr\/l coating

Pasitve = Presence of Cr\V coating; the detected concentration in oiling-water-extraction
solution is equal or greater than 0.02 mgkg with 50 cm2 sample surface area.
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Test Report NO. essoioir-cTsavas1z-22152 Issued Date: 2012 11,23 Page 4 of 8

Picture of Sample as Received:

{1} M.D. = Mat detected.(<MOL)

12} mgfkg = ppm

{3} MOL = Method Detection Linvt

{4} - = Mo regulation

{5} Megative = Undetectable | Positive = Defectabiz

{8} ** = Qualitative analysis (Mo Unit)

{7} " = Boiling-water-extraction:
Megative = Absence of T\l coating
Pasitve = Presence of &\l coaling; the detecied concentration in bolling-water-exfraction
solution is equal or greater than 0.02 mgkg with 50 cm2 sample surface area.
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SGS

Test Report No. resoiotrcTsavasizazis2

Issued Date: 2012, 11. 28 Page S of £

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

Cd/Pb/Hg

FBBs/PEDES

cr™

cr-

Mechanic_Sample

Mechanic_Sample

Mechanic_Sample

Mechanic_Sample

Sample Measurement

Sample Measurement

Sample Measurement

Sample I'u'lea's urement

Acid Digestion with
Microwave/Hotplate

Solvent Extraction
of the Sample

Monmetallic Material

Metallic Material

Filtration

Clean-up with Florisil
Column

Adding Extraction Solution

Spot Test / Boiling
Water Extraction

Residue

IConcentration/Dilution
of Extraction Solution

Heating to 90-95°C
for Extraction

Filtration and pH Adjustment

Adding 1,5-
Diphenylcarbazide
for Color Development

Adding 1,5-Diphenylcarbazide
for Color Development

A Red Color Indicates
the Presence of Crvl

Total Digestion Filtration
ICP-AES/AASIMS GCIMS
DATA DATA

Confirm
UV-Vis with UV-\is
DA[[A DATA

The samples were dissolved totally by pre-conditioning method according to above flow chart for Cd, Pk Hg.

Sechion Chief -

NOTE:

Gilsas ¥

{1) M.D. = MNat detected (<MDL)

(2) mg'kg = ppm

{3) MDL = Method Detection Limit
4} - = Mo regulation
(5) Megalive = Undetectable [ Positive = Detectabls
(8) ** = Qualitative analysis (Mo Unit)
{7} * = Boiling-water-extraction:

Megative = Absence of Cr\/l coating

-

Pasitve = Presence of Cr\/l coating; the detected concentration in boiling-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. rsso1o1Lr-cTsAvaa1z-22152 ssusd Date: 2012 11,28 Page € of 6

Flow Chart for Halogen Test

Sample screening using XRF.
Liquid containing water(>80%)7 Yes
Mo
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
Allow during absorption of the burnt gas. (EPA300)
Analyze absorbed solution using lon Chromatography.

Data

R uEE

=no

NOTE:
{1} M.D. = Mot datected.{<MDL)

(2) mgikg = ppm

{3} MDL = Method Detection Linnit

4} - = Mo regulation

(5} Megative = Undetectable / Positive = Detectable

(8) " = Qualitative analysis (Mo Uit}

(7} * = Boiling-water-exdraction:
Megative = Absence of S\l coating
Pasitive = Presence of T\l coating; the detected concentration in boiling-water-sxfraction
solution is equal or greater than 0.02 mgkg with 50 em2 sample surface area.
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AL

11. Hazard Substance Analysis - SVHC(REACH)

SGS

Test Report No. reso101LF-CTSAYAA1242151  Issued Date: November 3, 2012 Page 1 of 14
To. SAMSUNG ELECTRONICS CO., LTD.

San 24, Mongseo-dong

Giheung-gu

Yongin-si

Gyeonggido

Korea

The following sample(s) waswere submitted and identified byw'on behalf of the client as:-

Product Hame MP 5530 Genz Warm W hite

lemiPart Name MA

SGS File No. AYAR1242151

Recoived Data Miovember 23, 202

Test Paricd Movember 26, 2012 - Movember 30, 2012

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

Tast Raquestad Eighity-four (84) substances in the Candidate List of Substances of Very High Concam
(SVHC) for authorization published by Eurcpean Chemicals Agency (ECHA) on and
before June 18, 2012 regarding Regulation (EC) Mo 1907/200& concerning the REACH.
Fifty-fiour (54) substances inthe Public Consultation List of potential Substances of Very
High Concem (3VHC) published by European Chemicals Agency (ECHA) on
September 03, 2012 regarding Requiation (EC) Mo 19072006 concerning the REACH.

Test Mathod Please refer to next mageds).

Tast Rasuhis) Pleasa refer to next pagels).

Summary According to the specified scope and analvtical technique, concentrations of all SWHC
are <0.1% in the submitted sampleis).

5G5S Korea Co., Lud

Timothy Jeon

Cindy park J

Jinhee Kim WO

Sophia Kim

(Testing Parson Joft Jang - Chamical Lab Mgr
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SGS

Test Report No. Feoo1o1/LF-CTSAYAA12-42151  Issued Date: November 30, 2012 Page 2 of 14

Test Method:
SG5 In-House method - Analvzed by ICP-OES, PLM, LVAVIS, LGYMS GCMS and colorimetric method

Remarks:

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

against the following SV HC related documents published by ECHA:
hm:u echﬁ e-un:upa =1y .'-eb.nuest. cﬁnddab}llst I:able- {Candidate Ilstn

lPu:ltentlaJ |I5tl
These lists are under evaluation by ECHA and may subject to change in the future.

2. In accordance with Regulation (EC) Mo 190772006, any producer o importer of arficles shall notify ECHA, in
accordance with paragraph 2 of Aricle 7, if a substance meets the criteria in Aricle 57 and is identified in
accardance with Article 5201} of the Regulation, if (a) the substance is present in those articles in quantities
totaling cver one tonne per producer or importer per year; and ib) the substance is present in those articles above
a concentration of 0.1% weight by weight {w'w).

3. Arficle 32 of Regulation (EC) Mo 19072008 requires supplier of an article cortaining a substance mesting the
criteria in Article 57 and identified in accordance with Article 58(1) in a concentration above 019 weight by weight
{wiae) shall provide the recipient of the article with sufficient infarmation, available to the supplier, to allow safe uss
of the article including, as a minimum, the name of that substance in the Candidate List.

4. 3G5 adopts the interpretation of ECHA for SVHC in article unless indicated athemwise. Detail explanation is
available at the following link:

- htipwebstage contribute. sgs.netcopreach/documents'S55-0TS SVHC-paper- EM-11. pdf

5.  Testresults in this report are based on the tested sample. This repart refers to testing result of com posite material
group by equal weight proportion. The material in each composite test group may come from one articls.

&, If a SVHC is found aver the reporting limit, client is suggested to identify the component which contains the SYHC

and the exact concentration of the SVYHC by requesting further quantitative analysis from the laboratory.
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SGS

Test Report No. Fesoio1/LF-CTSAYAA1242151  Issued Date: November 3o, 2012 Page 3 of 14
Test Rasult{s)
Concantration Raporting N
Substance Hame CAS number EC number (%) Limit (22) Classification
Akanes, C10-13, chloro
{Short  Chain  Chlorinated | 85535-84-8 267-476-5 M.D. 0.05 PET
Paraffins)
Anthracens 120-12-7 2M4-37141 MN.D. 0.05 PET
- - Tewtic for
Banzyl butyl phthalate { BEF) 85-65-7 201-622-7 M.D. 0.05 Reproduction
Bis2-sthylhexyliphthalate i
([]|;|.||:~_PT"Ir yop 17-81-7 204-211-0 N.D. 0.05 HELDEUEDH
Bisliriburty tin joxide 56-25-0 200-268-0 M.D. 0.05 PET
Camrinogen
Cobalt dichloride® Tede-79-9 Z31-589-4 N.D. 0005 Towic for
Reproduction
4,4-Diamincdiphe nylmethane 101-77-9 202-974-4 N.D. 0.05 Carcinogen
Diarsenic pentacide” 1303-28-2 21511690 M.D. 0.005 Caminogan
Diarsenic trioxide” 1327-52-3 215-481-4 M.D. 0.005 Carinogen
- Towic fo
Dibutyl phthalate (DBP) 54-74-2 201-557-4 M.D. 0.05 Flepnl'xc-lélzuct?nn
Heabromocyclododecans 25637-08-4and
(HEBCDD) and  all  major 3194-55-6 247-148-4
diasterecisomers identifizc {124237-51-7, | and 221-695- M.D. 0.05 PET
(a-HBCDOD, B-HBCDD, - | 134237-50-8, Q
HBCZDD) 134237-52-8)
Camrinogen
Lead hydrogen arsenate” T784-40-0 232-064-2 N.D. 0.005 Tawic for
Reproduction
Zodium dichromate Carinogen
{Sodium dichromate, 10588-01-0 Mutagen
dehydrate) (T7ea-1z-q) | 2341903 N.D. 0.005 Tawic for
_ Reproduction
;mhﬁﬁiﬁgggmm' 81-15-2 201-320-4 N.D. 0.05 vPvE
Triethyl arsenate® 15E06-95-8 427-700-2 M.D. 0.005 Carcinagen
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SGS

Test Report No. Feoo1o1/LF-CTSAYAA12-42151  Issued Date: November 3o, 2012 Page 4 of 14
Substance Name CAS number | EC number Cuno?g}rminn F:_TP%TILE}Q Classification
Diizobutyl phthalate(DIBP) 24-60-5 201-553-2 M.D. 0.05 Teatic for Reproduction
2 4-Dinitrotoluene 121-14-2 204-450-0 M.D. 0.05 Carcinagen
Tristz-chloroethyl) 115-06-8 2041185 M.D. 0.05 Towic for Reproduction
phosphate
; - PET; vFvE
Anthracene oil Q0640-80-5 2a2-602-7 M.D. 0.05 Carcinogen
Anthracene oil, PBT; vPvB
anthracens paste; 91995-17-4 205-278-5 M.D. 0.05 Carcinogen
distn. Lights Mutagen
Anthracene oil, PBT; vPvB
anthracens pasts, 01895-15-2 205-275-0 M.D. 0.0s Carcinogen
anthracene fraction Mutagen
; PBET; vPvB
imrr:ﬂ’f::& 00B40-82T7 | ZOD-B04-2 M.D. 0.05 Carcinogen
Mutagen
. PBT; vPvB
Anthracene oil, :
00E40-281-6 202-503-2 M.D. 0.0s Carcinogen
anthracene paste Mutagen
Coal tar pitch, PET; vPvR
high temperature R500G-93-2 2ak-028-2 M.D. 0.05 Garcinogen
Lead sulfochromate vellow - - Carcinogen
(C.). Pigment Yellow 34)* 134272 | 2156027 N.D. 0005 | Toyic for Reproduction
Lead chromate maolybdate Carcing
. - qen
?gﬁt@ red (C.. Pigment Red | 12655-85-2 235-750-0 M.D. 0.005 Toxic for Reproduction
' . o Carcinogen
Lead chromate T758-97-5 Z31-84e-0 M.D. 0.005 Taic for Reproduction
! - o - Carcinogen
Acrylamide TO-06-01 201-173-7 M.D. 0.05 Mutagen
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SGS

Test Report No. Feso101/LF-CTSAVAA12.42151  Issued Date: November 30, 2012 Page 5 of 14
Substance Namsa CAS numbar | EC numbsr c“”"”!"““““ Rapqnu;lg Classification
] Lirnit {22)
; o 10043-325-3 233-139-2 ; ;
Baric acid 11112501 5343474 MN.D. 0.005 Towic for Reproduction
- 1330-43-4
Ell.lsr;'?jl:.'ms[:;{mum' 12178-04-3 215-540-4 M.D. 0.005 Toxic for Reproduction
1303-06-4
Tetraboron discdium - . .
heptacuide, hydrate® 12267-731 235-541-3 M.D. 0.005 Towic for Reproduction
Trichloroethylens T9-01-6 201-167-4 N.D. 0.05 Carcinogan
. Carcinogen
Sodium chromate TF75-11-3 231-800-5 MN.D. 0.005 Mutagen
Toxic for Reproduction
Carcinogan
Ammaonium dichromate® FT59-09-5 232-143-1 M.D. 0.005 Mutagen
Toxic for Reproduction
Carcinogen
Potassium dichromate® TT78-50-9 231-906-5 N.D. 0.005 Mutagen
Toxic for Beproduction
; . - . Carcinogen
Potassium chromate’ T789-00-6 232-140-5 M.D. 0.005 Mutagen
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SGS

Test Report No. Feoo1o1/LF-CTSAYAA12-42151  Issued Date: November 3o, 2012 Page & of 14
Concantration | Repomnin —
Substance Namsa CAS number | EC numbsr (%) Lil‘ll:"'li[ {%}Q Classification
Cobalt{ll) sulphate* 10124-42-3 233-334-2 M.D. 0.005 Timio %‘i"ggg?gg‘ummn
Cobalt{l) dinitrate* 10141056 | 2394021 M.D. 0.005 T %‘;"E:g;?gg‘ummn
Cobaltill) carbonate* 513-70-1 208-169-4 MN.D. 0.005 o %ﬁgﬁ?gg’u can
Cobalt{ll) diacetate® 71-487 200-755-2 N.D. 0.005 Toxic %ﬁg;?gg’u ction
2-Methouyethanol 109-86-4 2037137 M.D. 0.05 Tawtic for Reproduction
2-Ethoxyethanol 11 0-80-5 203-804-1 M.C. 0.05 Teaic for Reproduction
Chromium tricxide* 1333-82-0 215-607-8 M.D. 0.005 C&"Sgg”gﬁ”
Acids generated from
chromium tricecide and
their oligomers:
Chromic acid T738-04-5 231-801-5 MO 0,005 Carcinogen
Dichromic acid 12530-68-2 236-881-5 = ‘
Cligomers of chromic
acid and dichromic
acid
1-methyk2-pyrrolidons £72-50-4 212-8281 M.D. 0.05 Toxic for Reproduction
2-gtho yethy| acetats 11-15-9 203-839-2 MO 0.05 Toic for Reproduction
1,2-berzenedicarboxylic
acid, di-Ce-s-branced alkyl | 71828-89-5 27E-158-1 MO 0.05 Toxic for Reproduction
eaters, C7-rich
1.2-benzenadicarboxylic
acid, diC7-11-branched and | E8515-42-4 271-084-5 M.D. 0.05 Toxic for Reproduction
linear alkyl esters
1,2 3-richloropropane 25-18-4 2024851 M.D. 0.05 Timio %ﬁ"gg;?gg‘umim
Hydrazine 39';;3'051’ '23 206-114-0 N.D. 0.05 Carcinogen
Strontium chromate® T780-06-2 232-142-6 M.D. 0.005 Carcinogen
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SGS

Test Report No. Feoo101/LF-CTSAVAA1242151  Issued Date: November 30, 2012 Page 7 of 14

Substance Mamsa nl.?rﬁgar EC numbsar Cunu?;:}ra:mn T&ﬁr}g}g Classification
1.2-Dichlorogthans 107-06-2 203-458-1 M.D. 0.05 Camrinogenic
2,2'dichloro-4,4- - )
methylenedianiline (MOGA) 101-14-4 202-918-9 M.D. 0.05 Carinogenic
2-Methoxyaniline . )
o-Anisiding a-04-0 201-962-1 M.D. 0.05 Carinogenic
4401.1.3.3- Equivalant leval of

o concern having probable
tetramr;-tmrlb.rmaph@nnl. (4 140-65-9 205-426-2 M.D. 0.05 cerious effects to the
tert-Cctylphenol) anvironmeant
Aluminosilicate Refractory E50-017 -00-8 . )
Ceramic Fibres® (RCF) iIndet no) - M. 0.005 Carinogenic
Arsanic acid TT7a-304 221-a01-4a M.D. 0.005 Camrinogenic
Bis(2-methoyethyl) ether 111-96-6 203-024-4 M.D. 0.05 Teic for reproduction
Bizi2-methceyethyl) phithalate 117-82-8 204-212-6- M.D. 0.05 Tewic for reproduction
Calcium arssnate” TIra441 221-004-5 M.D. 0.005 Camrinogenic
Dichromium trisichromate)® 24B813-80-6 245-356-2 M.D. 0.005 Carinogenic
Formaldehyde, oligomeric
reaction products with aniline 25214-70-4 S00-036-1 M.D. 0.05 Camrinogenic
(technical MDA}

Lead diazide” 13424-46-9 236-5421 M.D. 0.005 Toxic for reproduction
Lead dipicrate® EATT-64-1 220-335-2 M. 0.005 Teatic for reproduction
Lead styphnate® 15245.44-0 230-200-2 M.D. 0.005 Toic for reproduction
N,N-dimethylacetamide 127-195 | 204-3264 N.D. 0.05 Tewic for reproduction
(DMALC)

Pentazin: chromats 40653-845 | 256-418-0 N.D 0.005 Carcinogenic
cotahydroxide® = : o
Phernolphthalein 77-009-2 201-004-7 M.D. 0.08 Camrinogenic
Patassium

hydroxy octam odizincatedichro | 11103-88-9 234-320-8 M. 0.005 Camrinogenic
mate*

- : . Caminogenic
Trilead diarsenate’ 3E87-31-8 2220705 M.D. 0.005 Towic for reproduction
Zirconia Aluminosilic ate -

Refractory Geramic Fibres (- Eislﬁc?;; ;_E':I':',;E ) M.D. 0.005 Caminagenic
RCF) N
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SGS

Test Report No. Fesoi01/LF-CTSAYAA1242151  Issued Date: November 3o, 2012 Page & of 14
Substance Name nl.?r#gar EC number Cnnnﬁargt}ra:iun I?fr’r]]m!all}g Classification

1,2-bisi2-methoeyethoey Jethane . ]
(TEGDME; triglyme) 112-40-2 H03-077-3 M.LC. 0.05 Tieatic for reproduction
1, 2<dimethoxyethane;sthylens - - . .
glycol dimethyl sther (EGOME) 110-71-4 203-794-8 M. 0.05 Tiatic for reproduction
Diboron fricxide® 1303-86-2 215-125-8 M.D. 0.005 Teatic for reproduction
Formamide 75127 200-842-0 M.D. 0.05 Tic for reproduction
Lead(ll) bisimethanesulfonate) | 17570-76-2 401-750-5 M.D. 0.005 Tic for reproduction
TEICH 3, 5-tris{cxirarnyim ethyl)-
1,3, 5-riazine-2,4,6(1H,3H,5H - 2451-62-9 218-514-3 M.D. 0.05 Mutagenic
tricne)
B-TGIC {1,3,5ms[{25 and 2R)-
2 3-epouypropyll-1,3 5triazine- | S9653-T4-6 423-400-0 M.C. 0.05 Mutagenic
2, 46-(1H,3H,5H-trione)
4.4
bigidimethylaminaibenzopheno O0-04-2 202-027-5 M.D. 0.05 Camrinogenic
ne (Michlers ketone)
MMM M-tetramethyl-4,4-
methilenadianiline  (Michlers | 101-81-1 202-959-2 M.D. 0.05 Carinogenic
bass)
[4-[4,#-bisidimethy lamino)
berzhydrylidengloyclohea-2,5- 548-62-0 AB-052-6
dien-1- M.LC. 0.05 Caminogenic
ylideng]dimetrylammanium
chlonide (C.l. Basic Violet 3)
[4-[[4-aniling-1-raphthy ] [4-
idimethylaminaipheny]methivlen
eloyclohexa-2,5-dien-1-yvlidens] | 2580-56-5 219-942-6 M.D. 0.05 Carinogenic
dimethylammonium chloride
(). Basic Blue 26)
o,a-Bel4-
idimethylaminoiphenyl]-4 - . : .
iphenylamino) naphthakene-1- ET86-83-0 220-851-8 M.D. 0.05 Camrinogenic
methanol {C.l. Solvent Blug 4)
4 4-bis{dimethylamino)-4- 208-218-2 . .
imethylamino)tity| alcohol 561-41-1 M.D. 0.08 Carinogenic
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SGS

Test Report No. Feoo1o1/LF-CTSAYAA12-42151  Issued Date: November 3o, 2012 Page @ of 14
The potential Substances
CAS Concantration | Raporting P
Substance Mames number EC number (%) Limit (92) Classification
Bisipentabromopheryl) ether 1163-10-5 PET
:;gmcmﬂ””m“d“a”m 72620-04-8 | 276-T45-2 N.D. 0.05 VPV
Tricosafiuorododecanaic azid 307-55-1 A06-202-2 M.D. 0.05 vPvE
Henicosafluoroundecanoic acid | 2058-o4-g | 218-163-4 M.D. 0.05 vPvE
:iﬂeiﬁtamsaflunrm@mﬂecanni: 3TE-06-T HIE-803-4 M.D. 0.05 vEVE
4-i1,1,3,3-
L%mﬁmw-‘p“m'- Eqquivalent level of
cowenng well-defined - - N.D. 0.05 sg%ﬁi?ﬁeﬂgﬁﬁe
substances and UvCE :
substances, polvmers  and ertvironment
homologues
4-Monylphend, branched and
linear-
substances with a linear andior
branched akyl chain with a .
carbon number of 9 covalenthy .;ES-L,!;?-,M :-iﬁ;é
bound in position 4 to phenal, - - MN.D. 005 sarious E-f'-fEEts on the
cowernng also LV CE- and wel- - t
defined  substances  which Ervironmen
include any of the individual
isomers  or a combination
thierecf
Equivalerit level of
Diazene-1,2-dicarboxamide - concem- probable
{C,C-azodiiformamide) 12377-3 | 204-650-8 M.D. 0.05 sarious effects on
human health
uivalerit level of
Cyclohexane-1,2<dicarboxylic n:Eg-cE-m- probable
anhydride  (Hexahydrophthalic | 25-42-7 201-504-9 M.D. 0.05 sarious effects on
anl‘l}fdr'ﬂe- HHH!'.II human hg@_r[h
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Test Report No. resotoiLF-CTSAYAA12-42151

Issued Diate: Movember 30, 2012 Page 10 of 14

(dibasic lead phthalate)*

CAS EC Concentration | Reporting [
Substance Mame numbar number {2 Limit (%) Classification
Hexahydromethylphathalic -
anhydride, Hetahydro-4 25550-51-0, [ 247-084-1, Equivalent level of
methylphathalic anhydride, 19438-80-9, | 243-072-0, MDD 0,05 concem - probable
Hexahydro-1-methylphathalic | #8122-14-1, | 236-356-4, = : serious effects on
anhydride, Hetahydro-3- ST110-28-9 | 260-566-1 hurnan health
methylphathalic anfydride
Teic for reproduction
equivalent level of
N concern -probable
Methowy acetic acid E25-45-5 210-204-5 MWD 0.05 serious effects on
human hezalth and the
erwvironment
1,2-Berzenedicarboxylic acid,
dipentylester, branched and B4TTT-06-0 | 284-032-2 MO 0.05 Toxic for reproduction
linear
Diisopentylphthalate (DIPP) B05-50-5 210-052-4 M.D. 0.05 Teacic for reproduction
N-pentyHisopentylphtalats - - M.D. 0.05 Tewic for reproduction
1,2-Digthoxyethane E20-14-1 211-07E1 MO 0,085 Teic for reproduction
M, M-dimethy Farmamide; . - Toxic for reprocduction
dimethyl formamide 68-12-2 200-E78-5 M.D. 0,05 p
Dibutyltin dichlaride (DET) §83-18-1 2116700 N.D. 0.05 Tewic for reproduction
Acefic acid, lead salt, basic* 51404-89-4 | 257-1753 N.D. p.ogs | Toxie for reproduction
ﬁfﬁi&%mﬁugﬂmd 1319466 | 2152006 N.D. p.ops | Toxkcfor reproduction
'S-Eﬁgte':ﬁ ide sulfate (basic lead | yopae e o | 2as-as3-7 M.D. 0005 | Toxic for reproduction
[Fhihalatof- jjdiox otrilead EO011-06-0 | 273-688.5 MN.D. p.ops | Texkefer reproduction
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Test Report No. Feso101/LF-CTSAVAA12.42151  Issued Date: November 30, 2012 Page 11 of 14

CAS EC number Concamration | Reporting

Substance Namsa Classification

numbsar k2] Limit %)
Dicxobisistearato)trilead® 12578-12-0 | 235-T02-8 M.D. 0.005 Temic for reproduction
Fatty acids, C16-18, lead salts® | 81031-82-2 | 202-066-T M.D. 0.005 Temic for reproduction
Lead bisitetrafluoroborate)® 12814-06-5 | Z37-486-0 MN.D. 0.005 Towie for reprocuction
Lead cyanamidate® 20837-25-9 244-072-8 MN.D. 0.005 Towic for reproduction
Lead dinitrate” 10098-74-8 | 233-245-9 MN.D. 0.005 Towic for reproduction
Lead oxide (lzad monoxide)* 1317-36-8 | 215-267-0 N.D. 0,005 Toxic for reproduction
Lead tetroxide (orange lead)* 1214-41-6 215-235-6 MN.D. 0.005 Towic for reproduction
Lead titanium triceide® 120680-00-3 | 235-038-9 M.D. 0.005 Tewtic for reproduction
Lead Titanium Zirconium Cxide® | 12626-81-2 | 235-7274 M.D. 0.005 Temic for reproduction
Pentalead tetracxide sulphate® 12085-90-6 | Z35-067-7 MN.D. 0.005 Towic for reproduction
HTIE'E#']IDFE' antimony lead B012-00-8 | 23232 M.D. 0.005 Tewic for reproduction
ggsgj.a’:'d' barium salt, lead- | ooy oo 0 | 2722715 N.D. 0,005 | Toxic for reproduction
Silicic acid, lead salt” 1M120-22-.2 234-363-3 MN.D. 0.005 Toxic for reproduction
?g';';ﬁys acid, lead  sall | oong g7 | 2ea467-1 N.D. 0005 | Toxic for reproduction
Tetraethyllead” T&-00-2 201-075-4 MN.D. 0.005 Tawic for reproduction
Tetralead trictide sulphate” 12202-17-4 | 235-380-0 MN.D. 0.005 Towic for reproduction
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Test Report No. Feso101/LF-CTSAVAA1242151  Issued Date: November 30, 2012 Page 12 of 14

CAS Concantration | Reaporting -
Substancs Namsa numbar EC numbsar foy Limit (%) Claszification
Trilead dicxide pheephonate® 12141-20-7 2352522 M.D. 0.005 Tewic for reproduction
Furan 110-00-G 203-727-3 M.D. 0.05 Camrinogenic
Propylens oxide; 1,2- - Carinogenic
ey propang; methyloxirans 75-56- 00-878-2 N.D. 0.05 Mutagenic
h - Camrinogenic
Diethl sulphate E4-67-5 200-580-5 M.D. 0.08 Mutagenic
Dirmesthyl sulphate 77781 201-058-1 M.D. 0.05 Camrinogenic
3-ethyF2-methy2-13- 143860-04- e ; ;
methylbutyl-1,2-cxazolidine a 421-150-7 M. 0.05 Teatic for reproduction
Dinosek 28-85-7 201-861-7 M.D. 0.05 Towic for reproduction
4. 4-methylenedi-o taluidine £32-82-0 212-658-8 M.D. 0.05 Carinogenic
Carinogenic
4 4-cxydianiline and its salts 101-80-4 202-977-0 M.D. 0.05 Muttagenic
iﬁ;";p;f’;;ﬁ}ﬁﬂg: B0-08-3 | 200-453-6 ND. 0.05 Carinogenic
4-methyk m-phenylensdiaming - . . .
2.4-toluene-diaming) 05-20-7 202-452-1 M. 0.05 Camrinogenic
E-methoy-m-toluidine -
(p-cresidine) 120-71-8 44181 M. 0.05 Camrinogenic
Biphenyk4-ylaming 92-67-1 2021771 M.D. 0.05 Carinogenic
c-aminoazotolusneg 97-55-3 202-591-2 M.D. 0.05 Carinogenic
o-Toluidine; 2-Aminctolusns 05-53-4 202-429-0 M.D. 0.05 Camrinogenic
M-methylacetamide To-16-3 201-182-6 M.D. 0.05 Toxic for reproduction
1-bromopropane; ] ;
n-prepyl bromide 106-04-5 203-445-0 MWD 0.05 Tanic for reproduction
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Test Report No. Feso101/LF-CTSAYAA12.42151  lssued Date; November3o, 2012 Page 13 of 14
Hota:

1. AL = Reportirg Limit

2. M.D. = Mot detected {lower than RL)
MNA. = Mot applicable for respective material typs.
The submitted sample was found to contain significant amount of specific elementis) of SVHC. Upon further test
verfication and also information provided from client, the possibility that the elementis) content originate from
SWHC isvery unlikely, even though their presence cannot be eclude entirely. | may be assumed that the detected
elementis) have a non-SVHC souce.

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

] 190?."2005 For dml information, Detail explanation is available at the fdlowing link:

5 esticapdidate-list-table (Candidate list)
htmue-:haaun::na eu'm.'rmb.fmswmw-artlcla'- foumal contert’'st 2b7 526-0dds-467 2-0346- 802082805000
(Patertial list)

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

detail information, pleass refer to the 555 REACH website: www.reach. sgs.comdsubstance-ofv ery-high-concern-
b i :

The client i= advised to review the chemical formulation to ascertain above metal substances present in the article
FL = 0.005% is evaluated for element {i.e. colalt, arsenic, lead, sodium, chromium, chromiumiVI), silicon,
aluminum, zirconium, boron, and potassium respectively ), except molybdenum FL=0.0005%
0.1% (wifw) = 1,000 ppm = 1,000 mgikg

5. ""P-TGIC is one of the isomers for TGIG compounds and hence, tested together. The reported test result is based
the proposad ratio as according to EGHA dossier,

Picturs of Sam

les as Hn:n i

*** End of Report **
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Test Report No. Feso101/LF-CTSAVAA1242151  Issued Date; November 30, 2012 Page 14 of 14
Appendix A

Classification Definition undar 67/54%EEC and Ragulation (EC) No 1207/2006

Caminogen  Substances known to be carcinogenic o man, There is sufficient evidence to establish a causal
Category 1;  association between human exposure to a substance and the development of cancer.

Caminogen  Substances which should be regarded as if they are caminogenic 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
- ather relevant information.

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

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

Tiwtic to Substances known to impair fertility in humare. 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 toicity in humans, There is sufficient evidence to
establish a causal relationship between human exposure to the substance and subsedquent
developmental toxic effects inthe progerny.

Tewic to Substances which should be regarded as if they impair fertility in humans. There is sufficient
Reproduction  evidence to provide a strong presumption that human exposure to the substance may result in
Category 2:  impaired fertility on the basis of:
- clear evidence in animal studies of impaired fertility in the abssnce of toxic effects, or, eviderce
of impaired fertility occuring at around the same dose levels as ather taxic effects butwhich is not
a secondary nonspecific consequence of the other toxic effects,
- ather relevant information.
Zubstances which should be reqarded 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 cbserved in the absence of
signs of marked matermnal toxicity, or at around the same dose levels as other taxic effects but
which are not a secondary non-specific consaquence of the other toxic effects,
- other relevant information.

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

- . 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 Q“aﬂggrﬁgg half of color |\ i jung | Y.T KIM
Change of tapping Q'ty from
2013.03.25| 003 2.000pcs to 2,500pcs C.H. KWON Y. T KIM
1) Change of CIE tolerance
2013.05.14 | 004 x,y-£0.005 W.H Jung | Y.T KIM
2) Add up a mark of UL certification
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