Rev: 2.0

Product Family Data Sheet

LM561 B — 5630 Middle Power LED(Full Kkitting)

= =

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 (T, = 257C)

Nominal Sorting Condition Im @65mA
cer Product Code Flux Rank Flux Range (0., Im)
SPMWHT541MD5WAWKS2 S21 26.0 ~
2700K SPMWHT541MD5WAWKS3 S31 28.0 ~
SPMWHT541MD5WAVKS2 S21 26.5 ~
S000K SPMWHT541MD5WAVKS3 S31 28.5 ~
SPMWHT541MD5WAUKS2 S21 27.0 ~
3500K SPMWHT541MD5WAUKS3 S31 29.0 ~
SPMWHT541MD5WATKS2 S21 28.0 ~
4000K SPMWHT541MD5WATKS3 S31 30.0 ~
SPMWHT541MD5WARKS2 s21 29.0 ~
200K SPMWHT541MD5WARKS3 S31 31.0 ~
SPMWHT541MD5WAQKS2 S21 28.5 ~
570K SPMWHT541MD5WAQKS3 S31 30.5 ~
SPMWHT541MD5WAPKS2 S21 28.0 ~
0500K SPMWHT541MD5WAPKS3 S31 30.0 ~

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

2) Color Bins (T, = 257C)
1) Color Binning

Nominal
ceT Product Code Color Rank Chromaticity Bins
SPMWHT541MD5SWAWKS2 " .
2700K WK Kitting Bin
SPMWHT541MD5WAWKS3
SPMWHT541MD5WAVKS2 " .
3000K VK Kitting Bin
SPMWHT541MD5WAVKS3
SPMWHT541MD5WAUKS2 " .
3500K UK Kitting Bin
SPMWHT541MD5WAUKS3
SPMWHT541MD5WATKS2 - .
4000K TK Kitting Bin
SPMWHT541MD5WATKS3
SPMWHT541MD5WARKS2 - .
5000K RK Kitting Bin
SPMWHT541MD5WARKS3
SPMWHT541MD5WAQKS2 - .
5700K QK Kitting Bin
SPMWHT541MD5WAQKS3
SPMWHT541MD5WAPKS2 " .
6500K PK Kitting Bin
SPMWHT541MD5WAPKS3
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2) Chromaticity Region & Coordinates
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2) Chromaticity Region & Coordinates (Continued)

Region | CIE X ‘ CEE Y | Region ‘ CIE X | CEE Y Region‘ CIE X ‘ CIE 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 V1 V9
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 VE
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)

Regionl CIE X ‘ CIE Y ‘ Region‘ CIE X | CE 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 04222 | 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
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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
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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
oy | 03145 03187 | 03210 03408
0.3135 0.3256 0.3205 0.3481
0.3055 0.3177] 03117 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) 03117 0.3393
P4 P9
0.3210) 0.3408 0.3107] 0.3461
0.3126 0.3324 0.3015 0.3368
0.3041 0.3240 03117 0.3393
0.3126 0.3324 0.3205 0.3481
P5 PA
0.3117] 0.3393 0.3200 0.3554
0.3028 0.3304 0.3107 0.3461

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

R rank (5000K)
0.3366 | 0.3369 0.3456 | 0.3601
nq | 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 R8
0.3456 | 0.3601 0.3515 | 0.3487
0.3373 | 0.3534 0.3441 | 0.3428
0.3449 | 0.3515 0.3376 | 0.3616
0.3527 | 0.3578 0.3464 | 0.3688

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

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

Q rank (5700K)
0.3222 0.3243 0.3292 0.3461
0.3294] 0.3306 0.3373] 0.3534

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

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

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

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

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

Notes: SAMSUNG ELECTRONICS maintains +0.005 tolerance of Cx, Cy
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2. Characteristics

1) Absolute Maximum Rating

Item Symbol Rating Condition
Operating temperature range Top -40C ~ +85C -
Storage temperature range Tstg -40C ~ +120C -
LED junction temperature T, 110°C -
Forward Current IF 150 mA -
Peak Pulsed Forward Current Irp 300 mA Duty 1/10 pulse width 10ms
Assembly Process Temperature - 260T, < 10sec -
ESD - 5kV HBM
2) Electro-optical Characteristi
.. INominal Product .
Item Unit cCT Code Rank Min Typ Max
AZ 2.70 - 2.80
F d Voltage" (V) A1 2.80 - 2.90
orward Voltage F i ) -
(@65 mA, Ts = 25°C) Vv WA | A2 2.90 3.00
A3 3.00 - 3.10
A4 3.10 - 3.20
*WAWKS2 S2 26.0 - 28.0
2700K *WAWKS3 S3 28.0 - 30.0
*WAVKS2 S2 26.5 - 28.5
K
3000 *WAVKS3 S3 28.5 - 30.5
*WAUKS2 S2 27.0 - 29.0
K
3500 *WAUKS3 S3 29.0 - 31.0
Luminous F|UX2) ((Dv) Im 4000K *WATKSZ 82 28.0 - 30.0
(@65 mA, Ts = 25°C) *WATKS3 S3 30.0 - 32.0
*WARKS2 S2 29.0 - 31.0
K
5000 *WARKS3 S3 31.0 - 33.0
*WAQKS2 S2 285 - 30.5
5700K
*WAQKS3 S3 30.5 - 32.5
*WAPKS2 S2 28.0 - 30.0
6500K *WAPKS3 S3 30.0 - 32.0
Reverse Voltage
(@5 mA, Ts = 25%C) | ¥ | ] ] 07 ] 12
Color Rendering Index3(R.) - - - 5 80 - -
Special CRI* (R9) - - - - 0 - -
Thermal resistance o _ _ _
(Junction to solder point) CIW 16
Beam Angle 120

Notes:

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

measurements

5) " * " is Product Code of "SPMWHT541MD5"
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3. Typical Characteristics Graph (T, = 257¢)
1) Spectrum Distribution

[CCT : 2700K & 3000K]

Spectrum Distribution
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[CCT : 5000K & 5700K]

Spectrum Distribution
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2) Forward Current Characteristics

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

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

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

Relative Luminous Flux vs. Temperature
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4) Color shift Characteristics

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

[Color X, y vs. Ts] (- = 65mA)
Color x,y vs. Temperature (5000K)
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4) Color shift Characteristics
[Color x, y vs. Ts] (T, = 25%)
Colorx, y vs. Temperature (3000K)
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-
B 2%
8 0410 55
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5) Derating Curve

160

Forward Current Derating Curve
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Y
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o383 3
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6) Beam Angle Characteristics

100

Radiation Diagram
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4. Outline Drawing & Dimension

1. Tolerance is £0.10 mm
2. The maximum compressing force is 15N on the body (@
3. Do not place pressure on the encapsulation resin (b

Left Side View Top View Bottom View

Anode Mark ®

Cathode

SR
LTO L ]_Ez“* )
480 020 ) . oos [ F
500 13
530 Ll 500
Anode 560 .' 530
Front View Ts
e i - e
K | T |
‘ m | 05z

b8
580

‘ 382

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

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

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

@ Do not stack assembled PCBs together. Since materials of LEDs is soft, abrasion between two
PCB assembled with LED might cause catastrophic failure of the LEDs.
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5. Reliability Test Items and Conditions

1) Test Items

o Test
Test Item Test Conditions oSS Sample No
125 C 24hrs drying — 60 C, 60 %RH 120hrs
MSL Test —. 260 C 10sec 3 cycles 1 cycle 11
Room Temperature . 5
. 25 €3 ‘c, 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 €, DC150 mA 1,000 hrs 22
life test
Powered Temperature -45C/20 min < 85°C/20 min, Sweep 100 cycle 29
Cycle test 100min cycle on/off: each 5 min, DC 150mA
-45 C/15 min < 125 C/15 min
Th | Shock | 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 MQ,
R R. R2:1.5 kQ, .
ESD(HBM) :‘H}_s‘ 2 C-100 pF. 5 times 5
Ov L. buT V = 45 kV
R1:10 MQ,
R2: 0, .
ESD(MM) C:200 pF, 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 1500G, 0.5 ms 5 cycles 11
2) Criteria for Judging the Damage
» Limit
Item Symbol Test Condition
Min Max
Forward Voltage \2 Il = 65 MA Init. Value*0.9 Init. Value*1.1
Luminous Flux b, le = 65 MA Init. Value*0.7 Init. Value*1.2
http://www.samsungled.com 18 /54
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6. Solder Conditions
1) Reflow Conditions ( Pb Free )

Reflow Frequency : 2 times max.

m —
o=

o5g — Peak Temp. : 260+£57T, Max, 10sec
o lime above 220T :© Max. G0sec
L
= 200 —
g Preheating : 150~180C Max. B0sec
k! ] ]
5 150 g :
E : i
2100 — : :
— : i Max. Temp. gradient in Cooling : -5 /sec
50 — ! :’
[ I : ! | I
0 50 | 100 i 200 250 300
-———— .
N e0—120se0 [Time(sec)]

2) For Manual Soldering

Not more than 5 seconds @Max. 300°C, under soldering iron.
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7. Tape & Reel

1) Taping Dimension

® 4.00 :0 - R Ly 2.00 :0.05 (@) (unit : mm)
p . 10 I.-"‘\I <
@n,r-.ﬁ. . 10— - /zr ’ & z
,./f 1 75 :0.1010 ;
T r
i K - ) P ~ 1
- L L A .
e ;/I..\!. 1 o 1 = = i 5.50 0.05 @ ;-;-
4} 12,00 :0.30 \ '
e 1200 : 1 (+ () (+ * y
‘\ | " _i - p—t - H
N . if @
' Y
Anode Mark (Cutting side) | — A\
L_'w.. — B* MAX N, @ 1.50 MIN « @‘i Ty—
@ .22 M .'v. o
@
Tapping Diretion
‘ End Start
‘ More than 40mm ‘ Mounted with More than 100~200mm Leading part more than
Unloaded tape LED package Unloaded tape (200~400)mm
20 /4

http://www.samsungled.com

Downloaded From | Oneyac.com


https://www.oneyac.com

T

2) Reel Dimension (max 2,500 pcs)

15.4"° o N
1 3.02D.3

Tolerance 0.2 , Unit:mm

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

@boOWE D
S A1k 1S2

SPMWHT541MD5WA®KS2 A1%1S2

e
GLAW94001 / 1001 / 2,500 pcs
LU Rank Code

T

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

Rank Code

@® : Forward Voltage(Vr) Rank (refer to page. 8)
©@ : Chromaticity Coordinate Rank (refer to page. 4~7)
©® : Luminous Flux(®,, Im) Rank (refer to page. 8)

2) LOT Number

The Lot number is composed of the following characters

o Atk S2

SPMWHT541MD5WAXKS2 A1%1S2 01
i
GLAW94001 / 1001 / 2,500 pcs
TR n gy

Canig

DR@E®DO®O / 1@ / 2,500 PCS

: Production Site (S: Giheung, Korea, G:TIAJIN CHINA)

. L (LED)

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

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

©@ 0 ® 0 0

:Day (1 ~9, A B~V)
@®©®@ : Product serial number (001 ~ 999)
@®© : Reel Number (001 ~ 999)
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9. Packing Structure

1) Packing Process

Reel

Kitting ‘A’

Kitting 'B'

A1TAS2

SPMWHT541MD5WAKKS2 A1 1S2 01
Ty
GLAW94001 / 1001 / 2,500 pcs
TTETEE

<z

A1T4S2

SPMWHT541MD5WAKKS2 A14x1S2 01
Ty
GLAW94001 / 1001 / 2,500 pcs
T

R inzuig

% 's' means All kind of Chromaticity Coordinate Rank.

Aluminum Vinyl Bag

Kitting ‘A’

Kitting 'B'

Kitting 'A’ Kitting 'B'
& B — '_’:‘i () B —- '_’:‘i
s A1TXS2 | M A1TXS2 - —
SPMWHT541MD5WARKS2 A1 1S2 01 SPMWHT541MD5WARKS2 A1 1S2 01 ."f F
TTHITHH g T '{- '{-'
GLAW94001 / 1001 / 2,500 pcs GLAW94001 / 1001 / 2,500 pcs @ i::' 3 @ i::' i
TR TR .
[y e
Outer Box \ /
Kitting 'A’ Kitting 'B'
: 7 7
A A1 T*SZ A -\ A1T*82 / \ {
SPMWHT541MD5WARKS2 A1 1S2 01 SPMWHT541MD5WARKS2 A1 1S2 01
TR TR (F
GLAW94001 / 1001 / 2,500 pcs GLAW94001 / 1001 / 2,500 pcs
I T, Py I N I
o [BOX Label] T [BOX Label] H @
{ CHIP LED
Material : Paper(SW3B(B)) 4 ;
SIZE(mm) L
TYPE Notes
L w H
. Up to 10
7inch L | 24545 | 22045 | 18245 Reels
. Upto5
7inch S| 245+5 | 220+5 | 8645 Reels
http://www.samsungled.com 23 /%4
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2) Aluminum Packing Bag

LEVEL

CAUTION

2a

This bag contains

MOISTURE SENSITIVE DEVICES

1. Shelf life in sealed bag: 12 months at <40 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 > 65% when read at 23£5C, 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 [PC/JEDEC J-STD-033 for
bake procedure,
Bag seal due date:

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

M, Al1%1S2

SPMWHT541MD5WAXKS2 A1%1S2 01
TR
GLAW94001 / 1001 / 2,500 pcs
[

T

ATTENTION

QBSERVE PRECAUTIONS
FOR

(.
%

ELECTROSTATIC
SENSITIVE
DEVICES

W =2 A

of ¢FFF A N 7 2 AV 2RH AEL BE
71 f13te] AR FUS AY Fele FA £9 F9E 4
Ade AL 438U

&7 8 AA7 288 AEL BE 37 HAA A F AL
A e AAe & e Yol B3 §A7] v Ads
A g AAE £ Hel Y& = =4 FEH Sifo]
3 43 A REE FARA DEsted FA7] v

H Important

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

Silica gel & Humidity Indicator Card in Aluminum Vinyl Bag

10%

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

1. This item is included to Y<K models.

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

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

4. A Chromaticity Coordinates of kitting bin is mixed by kitting procedure.(below kitting simulation)
Especially, one of 6, 7, A or B rank can be mixed with other rank, or can be used alone.

5. '%' means one of the W(2700K), V(3000K), U(3500K) and T(4000K) a segment of the CCT rank.

[Kitting example]

Target o E F g | Usercan geithe green box postdion by kiting combsnation

o E F G o £ F L] o [ B F o o E F G o E F G
L] A B € L A B € L] ke 8 € L] (o] B c L L B c
3 [} 7 a8 3 8 T ] 3 a T ] -] a T B ] T 8
] E F a o | F 1] o K F 1] o E F 1] o L F ]
] L] a8 [ '] L] B [H L] L] B [ . ] B L5 L] . ;] €
3 . T L] 3 8 . L] 3 L3 7 . 5 ] 7 a ] .3 7 ]
1 Ed ] 4 1 & 3 4 1 2 2 4 1 i E ] 4 L} S 2 4
o E F 1] o E F 1] 1] E F a o E F G
L] & B G W & a8 G ] ] € # & [
3 T ] 3 ] ] 3 ] T | ] 5 ] T k]
] & 3 4 1 2 3 L] L] 2 Ed L] L] Fi E ) 4
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[Kitting combination — 2700K, 3000K, 3500K and 4000K]
RANK 1 | RANK 2 | RANK 1 | RANK 2 | RANK 1 | RANK 2 | RANK 1 | RANK 2 | RANK 1 | RANK 2 | RANK 1 | RANK 2
Alye1SO | AL%FSO [ A3%3SO | A3%FSO | AZ»¢8SO | AZ¥ES[I | A3v%¢6SO | A3%¢8SO | A2%6S | A25¢ 7SO
Al¥% 1S | ALl¥xGSO | A3+%¢4SO | A3% 9SO | AZ% 9SO | AZ¥CSO | A3% 7SO | A3% 9SO | A2+ 6S | A2¥<AS]
Al¥ 1S | ALy CS | A3+¢4S | A3%DSOO | A1% 1S | AL%BSO | A3% 7SO | A3%DSO | A2+%6S | A2%¢BSO
Al¥2S[ | AL%ESO | A3+%¢4S | A3%ESTO | A1%2S0 | AL%ASO | A3% 7SO | A3%ESO | A2+% 7S | A2¥<ASJ
Al¥2S | Al¥cFSO | A3¥%¢5S | A3%FSOO | A1%2S | AL¥BSO | A3% 7SO | A3%FSO | A2% 7S | A2%BSO
Al¥2S | ALlyxGSO | A3 55 | A3%GST | A1%3ST | AL%AST | A3%8S | A3¥%AS[T | A2%xAS | A2%¢BSO
Al¥2S] | ALy CS | A3% 55 | A3%CSO | A1%3ST | ALv¢BSO | A3% 9SO | A3%BSO | A3%6S | A3% 7SO0
ALy¢3S[] | AL 9S[] | A3%5S[] | A3%8S[J | Al%4S[] | AL AS[] | A3%AS[] | A3+ CS[I | A3%6S[] | A3%AS[]
A15¢3S[] | ALy¢DS[] | A3+8S[] | A3%¢9S[] | A1%5S[I | AL%BS[ | A4+ 1S | A45¢BS[T | A35¢6S[ | A35¢BS[
A15¢3S[] | AL¥%ES[T | A3%8S[I | A3%¢ DS | A1%5S | Al% 7S | Ad4+2S | A4+ AS[T | A35¢7S[T | A3%<AS[]
Al¥%3SO | AL¥FSO | A3%8S | A3¥%ESOO | A1%6S | AL ES | A4%2S0 | A45¢BSO | A3+% 7S | A3%BSOO
Alvc4S | Al5¢9SI | A35¢9S[ | A3%CS[T | AL5%6S | AL FS[T | A4+¢3S | A45¢AS[] | A35¢AS[] | A3%BS[]
Aly¢4S | ALyeDSO | A4¥1SO | A4ycFSO | A1%6SO | ALl¥cGS[ | Ad4%3SO | A4%¢BSO | A45¢6S | Ad% 7SO
ALye4S[ | AL%ES | A4+ 1S | A4 GS[ | Al¥¢6S[] | AL CS[ | A45¢4ST | AA¥cAS[ | A45x6S[] | Ad¥cAS[]
A15¢5S00 | ALy FS | A4+ 1S | Ad5cCS[ | A1%6S[I | Al+%8S[ | Ad4+5S[] | A45cBS[T | A45¢6S[ | Ad5¢BS[
A15¢5S00 | Al GS[ | A4+2S | A45¢ESTT | A1 7S | AL% 9SO | Ad%5S0 | A4+ 7S | A5 7S | AdscAS
A15¢5S00 | A1 CSO | A4%c2S | A45cFS | Al 7S | Al% DS | Ad4+6S[I | A45¢ESTT | Ad5c 7S | Ad5¢BS
Al¥5S0] | Al5%¢8S[I | Ad4+¢2S[ | A45¢GS[] | AL5 7S | AL EST | A45¢6S | A5 FSOT | A45cAS[T | A4+¢BS[]
Al¥8S[] | A1% 9SO | A4+ 2SO | A% CSO | Al% 7SO | AL FSO | A4%6SO | A% GSO | AZ¥6S | AZ¥% 7SO0
Aly¢8S[] | Al¥¢DS[J | A4+ 3S[] | A4¥c9S[] | A1+¢8S[] | AL AS[] | A4¥¢6S[] | A4¥cCS | AZyx6S[] | AZ¥xAS[]
A15¢8S[] | AL¥cES[T | A4+3S[ | A4+ DS | A1%9S[] | AL%BS[] | Ad4+6S[] | A4+¢8S[] | AZ+¢6S[] | AZ%BS[]
Al¥9S] | AL¥¢CS | A4+c3S | Ad4+cESTT | AL¥xASH | Al CSO | A4+ 7SO | A4+ 9SO | AZ+% 7S | AZ¥xAS]
A25¢1S] | A25¢FST | A4%3S | A45cFSO | A25% 1S | A2%BS[ | A4+ 7SO | A45¢ DS | AZ5¢7S[0 | AZ%BS[]
A25¢1S[] | A25¢GS[T | A4+4ST | A45c9ST | A2% 2SI | A25¢AS[T | A4+ 7SI | A45¢ESTT | AZ5<AS[] | AZ%BS[]
A2¥1S | A2+ CS | A4+c4S | A4+cDSO | A2%2S0 | A2%BSO | A4+ 7SO | Ad%FSO | A1%6S | Al%6S0]
A2¥2S | A2%ESO | A4+c4SO | A4xcESTT | A2%3S | A2%AS | A4+%8S | A4 AS[T | Al 7S | Al% 7SO
A2+:2S[] | A2¥<FST | A45¢5S00 | Ad45cFSOT | A25%¢3S0 | A25%¢BS[T | A4+¢9S | A4%BS[] | A15xAS[] | AL%AS[]
A27¢2S] | A2 GS[T | A4+¢5S0 | A4y GSTT | A2%4STT | A2%AS[ | A4y AS[] | A4+ CST | AL%BS[] | AL%BS[]
A25¢2S[] | A2 CST | A4+ 55 | A4+ CS[J | A2¥¢5S[] | A2%BS[J | AZ¥¢ 1S | AZ%BS[ | A2+%6S[] | A2+ 6S[]
A2¥3S[] | A2¥%9S] | A4¥¢5S | Ad4+c8S | A2% 5500 | A2 7SO | AZ% 2SO | AZ¥cASO | A2¥ 7S | A2% 7SO0
A25¢3S[] | A25¢DS[] | A4+8S[] | A4+¢9S[T | A2%6S[] | A2%ES[T | AZ+ 2SI | AZ¥¢BS[J | A2%AS[] | A2%<AS[]
A2¥:3S | A2%ESO | A4+¢8S | A4+¢DSO | A2%6ST | A2%¢FSOI | AZ%3SO | AZ¥cASO | A2%BS[J | A2%¢BSO
A2y¢3SO | A2%FSO | A4%8SO | AA%ESO | A2%¢6SO | A2¥¢GSO | AZ¥¢3SO | AZ%¢BSO | A3%6S | A35¢6S
A2v:4S[] | A25¢9S[T | A45¢9ST | A4+ CST | A25%6S | A2 CSOI | AZ5¢4S[ | AZ¥<AS[] | A3+7S[] | A35¢7S]
A2v¢4S[] | A24<DS[ | AZ5¢ 1S | AZ5¢FSL | A25%6S | A2%¢8S[] | AZ5¢5S[ | AZ5¢BS[J | A35¢AS[] | A3%AS[]
A2+:4S[] | A25¢EST | AZ5¢ 1S | AZ5¢GS[ | A25% 7S | A2%¢9S[T | AZ5¢5S0 | AZ57S | A3%BS[] | A3%BS[]
A25¢5S00 | A2%FSO | AZ% 1S | AZy«CSO | A25¢7S0 | A2%DSO | AZy¢6SO | AZ%ESO | A4 6S | Ad5¢6SO
A25¢5S00 | A2%GS | AZ¥% 2SO | AZ¥ESOO | A25¢ 7SO | A2%ESO | AZy¢6SO | AZ%FSO | A4% 7SO | Ad5c7S0
A25¢5S00 | A2%¢CSO | AZ% 2SI | AZ%cFSOO | A25¢ 7SO | A2%FSO | AZy¢6SO | AZ%GS[I | A4+ AS[] | Ad%AS[
A2+:550] | A2%¢8S[] | AZ+¢ 2S[O0 | AZ5¢GS[ | A25¢8S | A2¥<AS[] | AZ5x6S[ | AZ%CS[] | A4%BS[] | A4+BS[]
A2+¢8SO | A2+%¢9SO | AZ% 2SI | AZ¥<CSO | A2%¢9SO | A2%BS | AZ¥¢6SO | AZ¥¢8SO | AZ%6S | AZ¥¢6S]
A2¥8S] | A2% DS | AZ+¢3SO | AZ% 9SO | A2¥cAST | A2% CSO | AZ% 7SO | AZ% 9SO | AZ+ 7SI | AZ% 7S
A2¥8S | A2%ESO | AZ+%3SO | AZ¥¢DS | A3% 1S | A3%BSO | AZ% 7SO | AZ+%DSO | AZ%ASO | AZ¥¢AS]
A2¥:9S | A2+ CSO | AZ+¢3SO | AZ¥<ES | A3%2S0 | A3%ASO | AZ% 7SO | AZ¥%ESO | AZ%BSO | AZ%BSJ
A35¢1S | A35¢FS | AZ%3S | AZ%FS[ | A3% 2SI | A3%BS[ | AZ% 7SO | AZ%FS
A35¢1S] | A35%¢GS[ | AZ% 4SO | AZ¥¢9S[T | A3%3S | A35%¢AS[] | AZ+8S[ | AZ5xAS[]
A35¢1S[] | A3%CS | AZ+%4S | AZ% DS | A3%3S | A3%BS[ | AZ%9S[J | AZ¥<BS[J
A35¢2S[] | A3¥%ES | AZ%4S | AZ%ES[T | A3%4S[ | A35%¢AS | AZ¥<AS[] | AZ5xCS[]
A35¢2S[] | A35¢FS | AZ+%5S0 | AZ%FS[O | A3%5S | A3%BS[ | AL%6S[] | Aly¢7S[]
A35¢2S[] | A35%¢GS | AZ+ 550 | AZ%GS[J | A3%5SI | A3+% 7S | AL¥%6S | AL¥AS[]
A35¢2S[] | A35%¢CSO | AZ+%5S0 | AZ3xCS[ | A3%6S[] | A3%ES[T | AL¥6S[] | AlsxBS[O
A35¢3S | A3% 9SO | AZ+%5S0 | AZ5¢8S[ | A3%6S[I | A3%FS[I | AL%7SO | AL¥%AS[]
A35¢3S] | A35¢ DS | AZ+%8S[ | AZ5¢9S[J | A3%6S[I | A3%GS[J | AL% 7SI | Al5xBS[O
A3+:3S[ | A35¢ESOD | AZ+%8S[ | AZ%¢ DS | A3+%6S[T | A3 CS[I | AL¥AS[] | Al%BS[]
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2) Kitting bin Concept - 5000K, 5700K and 6500K

1. This item is included to Y<K models.

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

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

4. A Chromaticity Coordinates of kitting bin is mixed by kitting procedure.(below kitting simulation)
Especially, one of 1, 2, 3, 4, 5 or 6 rank can be mixed with other rank, or can be used alone.

5. 'Y¢' means one of the R(5000K), Q(5700K) and P(6500K) a segment of the CCT rank.

[Kitting example]

Target 9 User can get the green box position by kitting combination.

w
o ik | & | @ P

7
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[Kitting combination — 5000K, 5700K and 6500K]

- RANK 1 | RANK 2 | RANK 1 | RANK 2 | RANK 1 | RANK 2 | RANK 1 | RANK 2 | RANK 1 | RANK 2 | RANK 1 | RANK 2
1 AZ¥1SO) | AZ¥1SO | AL%8SC | AlwedSO | A2%2S[ | A2%4SC | A3%4SO | A3%ASO
2 AZ¥2S0 AZ+2S0 Al+:85 Al¥550] A2+:2S[] A2+:55[] A35550] A35¢650]
3 AZ¥3S0 | AZ%3SO | AL%8S[I | Alw6SO | A2%2S[ | A2%6SCI | A4w1SO | A4 1S
4 AZ¥A4SOD | AZ%A4SO | ALw8S[I | Al 9SO | A2%2S[ | A2%9S[] | A4%w2S | Ad4w2s[]
5 AZ¥5SO0 | AZ%5S0] | AL%8SO | ALy ASI | A2%2SC] | A2%ASH | A4+%3SO | Adw3sO
6 AZ¥6S0] | AZ%6SOD | ALw1S[O | Alw2SO | A243SO | A2%4SCD | A4w4SO | Ad4w4sO]
7 AZyc7S0 AZ+:3S] Al¥1S] Al¥3S0 A2+¢3S] A2+:550] Ad+¢550] A45¢550
8 AZ%7S0 | AZ%4SO | ALw1S[O | Alwd4SO | A243SO | A2%6S0O | A4%w6SO | A4%6SC]
9 AZ% 7SO | AZ%5SO | Alw1S[O | Alw5SO | A243SO | A2%9SCD | A4%w 7SO | Ad4%3sO]
10 | AZ%7S00 | AZ%6SO | ALw1S[O | Alw6SC] | A2%3S | A2%AS[ | A4% 7S | Ad4w4sC]
11 AZ¥ 7SO AZ+:9S[] Al 1S[] Al¥:9S] A2+4S[] A2+:55[] A4 7S] A43¢550]
12 AZ¥7S0O | AZ¥ASO Al 1S | Al¥%ASO A2¥4SO | A2+650 A457S0] A45¢6S]
13 | AZ%8SO | AZ%3SOO | Al%2SCO | AL#A3SC | A2%4S[I | A2+%9S[I | A4%7SO | A4+ 9SO
14 | AZ%8SO | AZ%4SO | ALw 2S[O | AlwdSOD | A2%4SO | A2%AS | A4%w 7SO | A4+%ASO
15 | AZ%8SOD | AZ%5SO | Alw2S[I | Alw5SC] | A245SC | A2%6SCD | A4%8S | Ad4%3SO]
16 | AZ%8SO | AZ%6SO | Alw2S[] | Alw6SC] | A3% 1S | A3%1S[] | A4%8S | Ad4w4s[]
17 | AZ%8S0 | AZ%9SOD | AL 2S[I | ALl¥ 9SO | A3%2S[ | A3%2S[] | A4%8S | A4 550
18 AZyc8SO | AZ¥ASO Al 2SO Al ASO A3+:3S0 A3+:3S0 Ad+.8S[] A43:6S[]
19 | AZ%1SO | AZ%2SO | ALw3SO | Alwd4SO | A3%4SO | A3%4S[] | A4%8SO | A4% 9SO
20 | AZ%x1SO | AZ%3SO | Al%3SO | Al%5SO | A3%5SCI | A3%5SO | A4%8SO | A4wASOH
21 | AZ%1SO | AZ%4S | Al%3SO | Alw6SO | A3%6SCI | A3%6SC] | A4y 1S | A4y 2S]
22 | AZ¥1SO | AZ%5S[ | Al%3SO | Alx9SO | A3% 7SI | A3%3S[] | A4y 1S | Ady3S[]
23 | AZw1SO | AZ%6SO | Alwe3SCO | AL%ASC | A3w 7SO | A3w4S | Ad4w1SO | AdvedsO
24 | AZ%1SO | AZ% 9SO | Al¥e4SO | Alw5SO | A3% 7SI | A3%5SC | A4y 1S | Ad4yc550]
25 | AZ%1SO | AZ¥ASC] | Alwe4SOD | Al%6SO | A3% 7SI | A3%6S[C] | A4y 1S | Adyc6SC]
26 | AZ%2SO0 | AZ%3S[ | Alw4SOD | Al9SOI | A3% 7S[O | A3%9S[] | A4 1S | A4+9S[]
27 | AZ%x2SO | AZ%4SO | Al%4SO | ALyASC] | A3% 7SI | A3wASI | A4y 1S | AdwASO
28 | AZ%2SO | AZ%5SO | Al%5S0 | Alw6SO | A3%8SOI | A3%3SO | A4w%2SO | A4%3SO
29 AZyc2S0 AZ+:65[] A2+:1S] A2+:1S] A3+:8S] A3¥:4S A4+ 250 Ad34S0]
30 | AZ¥2SO | AZ%9SO | A2%2SO | A2%2S[I | A3%8SI | A3%5SO | A4v2S0 | A4+%5SO
31 | AZ¥2SO | AZ%ASO | A2%3SO | A2%3S[O | A3%8S | A3w6S | A4v2S0 | A4+6S0
32 AZ 35S0 AZ A4S A2+¢4S[] A2v¢4S] A35¢8S[] A35%9S[] Ad+c2S[] A43:9S[]
33 | AZ¥3SO | AZ%5S0 | A2%5SO | A2%5S[0 | A3%8SO | A3w%ASO | A4%2S0 | A43%ASCH
34 | AZ%3SO | AZ%6SC | A2%6S[ | A2%6SO | A3% 1S | A3%2S] | A4%3SO | Adw4st)
35 | AZ#3SO | AZ#9SC | A2% 7SO | A2%3SO | A3% 1S | A3%3SO | A4%3SO | A4%5S0)
36 | AZ#3SO | AZ#ASO | A2%7S0 | A2%4SO | A3% 1S | A3%4SO | A4%3SO | Ad4w6S]
37 AZyc4S0 AZ+:550] A2+:7S] A2+:550] A3+ 1S A3+550] Ad+3S A4+:95]
38 | AZy4SO | AZ¥6SO | A2%7SO | A2%6SC | A3%1SO | A3%6S | A4+3SO | A4y ASCH
39 | AZye4SO | AZ¥9SO | A2%7SO | A2% 9SO | A3%1SCD | A3%9SC | A4v4S] | A4%5SO
40 | AZ%4SO | AZ3cASC] | A2%7S0] | A2%¢ASC] | A3 1S | A3%AS[] | A4%4S[] | Adyc6S]
41 | AZ%5S0 | AZ%6S | A2+%8SC] | A2%3S0 | A3%2S[] | A3%3S[] | A4%4SCd | A4+9S[]
42 | Al¥x1SO | ALw1S[ | A2+%8SC] | A2%4SD | A3%2S[] | A3%4S[l | A4%4SCI | AdwASO
43 | Alw2SO | Alw2S[ | A2+%8S[] | A2%5SO0 | A3%2S[] | A3%5SC] | A4%5SC | Adyc6SC]
44 Al¥c3S0O Al¥r3SO A2+8S] A2%:6S0] A3¥%2SO | A3+6SO

45 Al¥c4SO Alyr4SO A2+8S] A2%:9S A3%2SO | A3+9SO

46 Al¥%5S0 Al¥%5S0 A2+:8S[0 | A2%AS] A35c 2S[O0 | A3%ASO

47 | Alx6SO | ALw6SO | A2%1S0 | A2%2S00 | A3%3SOI | A3%4SO)

48 | Alw7SO | Al%3SO | A2%1SO | A2%3SO | A3w3SO | A3%5S0]

49 | Alx7SO | Alw4SO | A2%1S0 | A2%4SO | A3%3SO | A3%6SC]

50 | Al¥%7SO | Al%5SO A2+:1SO | A2%550 A3¥:3SO | A3%9SO

51 Al¥7S0 Al¥6S0 A27:1S[] A23¢6S[] A3+%3S[ | A3%AS[

52 | Al¥%7SO | Al%9sO A2+:1SO | A2+%9SO A3¥c4SO | A3%550

53 | Al%7SO | AL¥AS | A2+%1SO | A2%ASO | A3%4SO | A3%6SO]

54 Al5¢8S0] Al5¢3S0 A27:2S[] A2¢3S[] A3+4S[] A3+%9S[]
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11. Precaution for use

1) For over-current-proof function, customers are recommended to apply resistors to
prevent sudden change of the current caused by slight shift of the voltage.

nEF BAE ol &2 OIAE 00l 2ol OFJIEHE 872 =2t HatE Y XloH|

fol & S EXNE AHEE.

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.
MBe 2, 2, RIISH 22 UM BHEHAMe AIE2 MetE M,

NEOl 22 Alll= IPA AIE2S HEE.

3) When the LEDs illuminate, operating current should be decided after considering the

ambient maximum temperature.

LEDSl && Al, & d7s =Y A=k

i

JeAotod ZHEI00F &,

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)
LEDOl B2z Ee SF0AM EEEHMH0F otH, 2 AEENZRH S=22=
34 T= 1 0la 220 EotCtH &4 It st BEEJ0 22500t

5 N
(2Z bag® 4% : 12 WY, EE 25 ~40°C, S ~90%RH)

5) After storage bag is open, device subjected to soldering, solder reflow, or other
high temperature processes must be:
P& Bag0l HSE 0, £HOILt reflows2 =2 250 -
A0l 28T 00k &

LS

rr

M=

ro

Ct

0lo

9

M

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

UO|I ‘IOl'

I

a. MI&2 30°C/60%RHELE & HL Z2 T8 IH0A 672A12H282)0ILH0I & oHO0F &

b. Stored at <10%RH.
b. 10% O|at2 AUESZHAM 220 &,

6) Repack unused Products with anti-moisture packing, fold to close any opening and
then store in a dry place.
ANESHA 22 K ¢
2 KA A

— o

Ol
o

[nd

HE 292 ZOtM CHAl B 3,

no J€

0o <2

B 50
HT O
e o
W
I
04 0

P 00
o o

1=
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7) Devices require baking before mounting, if humidity card reading is >60% at 23+5°C.
grol SEHAIZIES ==XIJt 23+5°CUHIA 60% Ol&0I2tSH, M& A& & bakingol OF &.

8) Devices must be baked for 1 hour at 60+5°C, if baking is required.
Btk baking0l ZRotCHH, MEZ2 60+5°COIAM 1AI2H E < baking & 010F &

9) The LEDs are sensitive to the static electricity and surge.
use a wrist band or anti-electrostatic glove when handling the LEDs.
LED= E&J| & AXol 28 MS01E2, LED M3 UE AMils E2&D|

SANEFL0ILL £25HEE AMSoHIIE HEE.

— M —= = — o

It is recommended to

If voltage exceeding the absolute maximum rating is applied to LEDs, it may cause

damage or even destruction to LED devices.
gtor M olEXE =dtot= 820 LEDO Jtol KIS,

S A O|l=2
—‘—/<\3|'e| - AAIE].

LED AXt= T E[ALE

r

g

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.
Z=aE HE3E2 3352 St Turn on M2l Mot, M dFRUAS HSES

Ole Hss 22 = US.

EO'
= =

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 encapsuaint when they expose to heat or light.

VOCs(32d =II ster=2)s sII70 AISE= B A, Flux, ZatAl,
=Il= HIHMHOIA Zd46t0 LED &clZ SXHME
o

= S0 «S2ZAS I S0l 28 & = U

& tot ),
=
o,

Pl

This phenomenon can cause a significant loss of light emitted(output) from the
luminaires(fixtures).
Oldsr &2 SIHZRH Le 2o =M

y
o

Al
=

@

A O]
T

010

=
=

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.

Olcfet 2X 2d ZXE AHA, SIIF0l ASE= XMl et 284S 210
F=2lot & T/0{0FE.
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11) Risk of Sulfurization (or Tarnishing)
The LED from Samsung Electronics uses a silver-plated lead frame and

its surface color may change to black(or dark colored) when it is exposed to sulfur(S),

chlorine (Cl) or other halogen compound.
A& LEDE Ag(2)8 =38 clEZa e

= | 2l&
2(8), SA(Cl), £= UE 22U SIEESS0 =i Ag(B)2 ZE(EsE HF2

2 = US.

Sulfurization of lead frame may cause intensity degradation, change of

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

clE Dol &st(Sulfurization)= 2 Mol, MXE Bigh &
|5

AlEt B2 LED R2S(Open) E&2 222 =& A2 FoIt ER

= 1L

—_

ol

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.

2l D 23k(Sulfurization)l 2& 0l € £ JA2L| LEDE Ot2He 2=
= A Atgtd S S SH ME, A0l 20t @ 1, g8t 50|, Y
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12. Hazard Substance Analysis
1) RoHS Report

SGS

Test Report No. resoio1Lrcrsavanta ssiao lssued Date:  2013.12 11 Page 1 of &

Te:  gaAMSUNG ELECTRONICS CO., LTD.
128 Samsung-ro,
‘Yeongtong-gu,
Suwaon-si,
Gye=onggi-do
Horea

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

5G8 File No. et B

Product Mame - 5G30 White PKG

Hem Mo./Part Mo : NiA

Received Date - 2013212 4

Test Period - 2013.12.05 o 2013121

Test Results : For further details, please rafer to following pageqs)

Test Performed - 555 Korea tested the sample(s) selected by applicant with following results.

5G5S Korea Co_, Lid.

seapes JJ’*J«»U-

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

Tae dmamrd W sl Gy Pm Cespaey adgmd b e Cemile o Bieas el cywiss] mwisbis om oemd @ mamsht s MSywygseemeaeyyyCouimms el br el bl deewes mdgrs b Teems sl Coliw b Fasws S ol

g v e e Mt e e B bt o] iy bt g mi atam Srred Faw Aoy e o G dames 8 maen) ba s s seinord wwe wiein ke Doyt Ui ol i bee o i e mp e mibe e b of Seds cnaien. [

) i Syt i ey b b S gl i et e e e b 8 bl b w8 b gl el el min B s i, Thot ] v b o w1l wid i e wase o By Campary Aoy conabiierd wiaadi
Il

oy i of i o et B, it - i <P e e o
e e v b e P -y
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SGS

Test Report No. resotoinrcrsavasiassiao lasued Date: 20M3. 1211 Page 2of8

Sample No. - AYAATI-55130.001

Sample Description : 5630 White PKG

ttem Mo./Fart Mo. : MIA

Materials s MiA

Heavy Metals
Test ltems. Unit Test Method MDOL Results
Cadmism {Cd) ma'kg With reference to IEC 82321:2013. ICP 0.5 M.D.
Lead (Ph) mg'kg With reference to IEC 82321:2013. ICP 5 MN.D.
Mercury {Hg) ma'kg With reference to IEC 62321:2013, ICP 2 MN.D.
Hesxavalent Chromium {Cr W) ma'kg With reference to |EC 82321:2008, UV-\IS 1 ND.

Flame Retardants-PEBs/PEDEs
Test ltems. Unit Test Method MDOL Results
Monobromobiphenyl mg'kg With reference to IEC 62321:2008, GC-M3 il N.D.
Dibromobiphenyl ma'kg With reference to IEC 62321:2008, GC-M3 5 N.D.
Tribromabaphenyl ma'kg With reference to IEC 62321:2008, GC-M3 i N.D.
Tetrabromobipheny! mg'kg With reference to IEC 62321:2008, GC-M3 5 N.D.
Pentabromobphenyl mg'kg With reference to IEC 623212008, GC-M3 5 N.D.
Hexabromobipheny! ma'kg With reference to IEC 62321:2008, GC-MS 5 ND.
Heptabromobiphenyl ma'kg With reference to IEC 62321:2008, GC-M3 5 N.D.
Dctabromobiphenyl mg'kg With reference to IEC 62321:2008, GC-M3 5 N.D.
Nonabromobiphenyl mg'kg With reference to IEC 62321:2008, GC-M3 5 N.D.
Decabromobiphenyl ma'kg Wiith reference to IEC 62321:2008, GC-MS 5 N.D.
Monobromodiphenyl ether mag'kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Dibromaodiphenyl ether mg'kg With reference to IEC 62321:2008, GC-MS 5 M.D.
Tribromediphenyl ether ma'kg With reference to [EC 623212008, GC-M3 5 M.D.
Tetrabromodiphenyl ether ma'kg With reference to [EC 623212008, GC-M3 5 M.D.
Pentabromodiphenyl ether mg'kg With reference to [EC 62321:2008, GC-MS 5 M.D.
Hexabromodipheny! ether mg'kg With reference to IEC 62321:2008, GC-MS 5 M.D.
Heptatromodiphenyd ether mg'kg With reference to IEC 62321:2008, GC-MS 5 M.,
Octabromodiphenyl ether ma'kg With reference to IEC 62321:2008, GC-MS 5 MN.D.
Nonabromediphenyl ether mgi'kg With reference to IEC 623212008, GC-MS 5 MND.
Decabromodiphenyl ether ma'kg With reference to IEC 62321:2008, GC-M3 5 MN.D.

NOTE:

(1) M.0O. = Not detected .(<MDL)

(2) mg'kg = ppm

(3) MDL = Method Detection Limit

(4) - = Mo regulation

(5] Megative = Undetectable ! Positive = Detectable

(8) " = Qualitative analysis [Mo Unit)

(71 " = Boiling-water-extraction:
Megative = Absence of CrYfl coating
Pasitive = Presence of CrYl coating; the detected concentration in boiling-water-extraction
sclution is equal or greater than 0.02 mgfkg with 50 cm2 sample surface area.

Tt el el Gy Bm Cesyay kel bl e S
[ra—— Al - fre

F0E2 NMemions |
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SGS

Test Report No. reso0inrcrsavantassiao lssued Date: 20131211 Page3of8
Sample No. - AYAA13-55130.001
Sample Description - 5630 White PKG
temn Mo/Part No. - NiA
Materials - NiA
Halogen Content
Test ltems Unit Test Method MDL Results
Bromine(Br) mglkg BS EM 14582:2007 . IC 0 M.D.
Chlorine(Cl) mg'kg BS EM 14582:2007 , IC 30 N.D.
Fluorine(F} mg'kg BS EM 14582:2007 , IC 30 a7
lodineil) mg'kg BS EN 14582:2007 , IC 50 M.D.
Other{s)
Test ltems Unit Test Method MOL Results
PFOS {Perflucrooctane mg'kg US EPA 3540C13650C, LT/IMS 1 N.D.
Suifonates-AcidMetal SaftlAmide)
NOTE:
{1) N.D. = Mot detected.(<MDL)
(Z) mg'kg = ppm
{3) MDL = Method Detection Limit
(4} - = Mo regulation
(5) Hegative = Undetectable ! Positive = Detectable
(G " = Qualitative analysis (Mo Unit}
{71 * = Boiling-water-extraction:
Megative = Absence of CrYl coating
Pasitive = Presence of CrVl coating; the detected concentration in boiling-water-extraction
sclution is equal or greater than 0.02 mg'kg with 50 cm2 sample surface area.
e e s e . i of ok, it e P i A Py b o B e e . o kg 8 P o o B e i, 2 i T it f ot b £
. i e e i "'_'.1:.1'.'.‘.."..'..':;.‘-.'.':‘; e skt e e i s i s it i, il i i o ot o Epi, 7, it st
3 T wmley S Hogye-dong FErg-m, Cymaeg-d = .
538 Xormy Co,L3d. 157 P03 4308 0 LEL ==l LA i
FEESE ¥oxrdonS I Werires of e S0 Urnop | SocéE Gimbrei de Sovetteos
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_SGS

Test Report NoO. resot01Lr-cTsAYAA13 55130 lssued Date:  2013. 1211 Page 4 of 6

Picture of Sample as Received:

NOTE:
(1) M.0O. = Not detected .{<MDL)
IZ) mg'kg = ppm
(3) MDL = Method Detection Limit
(4] - = Mo regulation
(5] Megative = Undetectable ! Positive = Detectable
(&) " = Qualitative analysis (Mo Unit)
(7] * = Boiling-water-extraction:
Megative = Absence of CrYfl coating
Paositive = Presence of Cr\l coating; the detected concentration in boiling-water-extraction
sclution is equal or greater than 0.02 mgfkg with 50 cm2 sample surface area.
Tk i o o oyt o B [t Collars, . e el bl s, . i, i it . M e e, B et Rl i, bl Tk ] i . s it $1
e g camlyra s des el v Mgies Bl s b e o kil el e winbe s divel Pewe Sy wee o ke deoeet B saenl b seeslss ariswd s wfeis be Cesarys bndeg ol dw lew d e slewsler sy god s e e ol Seels cebales T
DT o o i b T e e e e i b i i B bt o el L e i B Sy s i
e B Rt e o R o =
T Tha O wisley, :n W—:m;-:rg-»—; Anpaig-, Cymaogg-as, Mosen £11-480
558 Horea Co, Lad LS (A1 el 005 S A5l 050 hosoenme calalCo b e ML LD
FoEz Verons I Mamier of the 555 Groop |Sodett Seen sl or Sorreiiesos |
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SGS

Test Report No. resot0inrcTsavan13-55130

Issued Date: 20713, 12 11

Page 5 of &

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

Cd/Pb/Hg

PBEs/PBDEs

o+

cr

B+

cr

Mechanic_Sample

Mechanic_Sample

Mechanic_Sample

Mechanic_Sample

Sample Measurement

Sample Measurement

Sample Measurement

Sample Meazurement

Acid Digestion with

Solvent Extraction

MNonmetallic Material

Metallic Material

Adding Extraction Solution

Spot Test/ Boiling

Microwave/Hotplate of the Sample
| 3 Screen Analysis
Filtration
Residue Concentration/Dilution

of Extraction Solution

Water Extraction
| |
Heating to 90~85°C ) Adding 1,5—_
for Extraction Diphenylcarbazide

Filtration and pH Adjustment

for Color Development

Adding 1,5-Diphenylcarbazide
for Color Development

Confirm
with UV Vis

Total Digestion Filtration
ICP-AES/IAASIMS GC/MS
DATA DATA

V-Vis

DATA

DATA

The samples were disscived totally by pre-conditioning methad according to above flow chan for Cd,Pb,Hg.

Section Chief : Gilsae ¥i

NOTE:

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

(2) mg'kg = ppm

(3} MDL = Method Detection Limit

(4} - = Mo regulation

(5] Megative = Undetectable ! Positive = Detectable

(G " = Qualitative analysis (Mo Unit}

(7) " = Baoiling-water-extraction:
Megative = Absence of CrY/l coating
Paositive = Presence of Cr\/l coating; the detected conceniration in boiling-water-extraction
sclution is equal or greater than 0.02 mgfkg with 50 cm2 sample surface area.

558 Mo Co., L34 i I AR (08§ 44T 0L S50 080 fake Bests: gl

gl b bt bl
ar B el sarkawd wme winin Bu Sompeps e o S b of bn iinvvsiee iy o mie i o Dy ceadsen [
It G b Gl s b e a5 ]

b Tems anl Codeem b Emws Seols o

+ i e o B Sy Aoy nab and wlesde

=05z Verions |
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SGS

Test Report No. restoinrcrsavantassiao lssued Date: 20131211 Page8of8

Flow Chart for Halogen Test

Sample screening using XRF.
Liquid containing waten>~80%)? Yes
f
Hlo
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
: . EPAIDY
Allow during absorption of the burnt gas. { )
Analyze absorbed solution using lon Chromatography.
Data
wn g v
NOTE:

{1) N.O. = Mot detected.(<MDL)
(2} mg'kg = ppm
(3) MOL = Method Detection Limit
(4] - = Mo regulation
(5) Megative = Undetectable ! Positive = Detectable
(@) " = Qualitative analysis (Mo Unit)
(71 * = Baoiling-water-extraction:

Megative = Absence of Crifl coating

Pasitive = Presence of Cr\/] coating; the detected concentration in boiling-water-extraction

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

i e o, e o B e e e e P g, o i e "1 i sk £ e i e o it et ¥

g o B gfn e iy i B b o e T ot Loy g mmma b e e ma o] o Sy Aoy o s rved i
-

FOSz WersionS I Mwrmber of S $55 Groop [Socéi Shektsi de Sorveilesce
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2) SVHC (REACH)

SGS

Test Report No. Feso101/LF-CTSAYAA13-55129  Issued Date: 2013.12. 11 Page 1 of 16

To. SAMSUNG ELECTRONICS CO., LTD.
95, Samsung 2-ro
Giheung-gu
Yongin-si
Gysonggi-do
Koraa

The following samplels) was/were submitted and identfied by'on behalf of the client as:-

Product Name 5530 White PKG

Item/Part Name MA

5G5S File No. AYAAI3-55129

Received Date 2013.12. 04

Test Period : 2013.12. 05~ 2013.12. 1

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

Test Requested Cne hundred-forty four (144) substances in the Candidate List of Substances of Vary
High Concemn (SVHC) for authorization published by European Chemicals Agsncy
(ECHA) on June 20, 2013 regarding Regulation (EC} No 1907/2006 conceming the
REACH.
Seven(7) substances in the Public Consultation List of potential Substances of Very
High Concern (SVHC) published by Eurcpsan Chemicals Agency (ECHA) on
Saptember 02, 2013 regarding Regulation (EC) No 1907/2006 concaming the BEACH.

Test Method ¢ Please refer to next pageis).

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

Summary :  According to the specified scope and analytical technique, concentrations of all SVHC
are «0.1% in the submitted samplais).

SGS Korea Co., Ltd

Timothy Jeon

Cindy park L J

Jinhee Kim “’U

Sophia Kim

[Testing Person Jeff Jang / Chemical Lab Mar
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Test Report No. Fe90101/LF-CTSAYAA13-55120  Issued Date: 2013.12. 11 Page 20f 16
Test Method:
SGS In-House method - Analyzed by ICP-OES, PLM, UMVIS, LC/MS ,GC/MS and colorimetric method

Remarks:

1. The chemical analysis of specified SWHC is performed by means of cumently available analytical techniques
against the following SVHC related documents published by ECHA:
http:!/echa. suropa.ew'wel/guest'candidate-list-table (Candidate list)

hittpzJ/ echa Buropa.ew prnposaés tD—IdEHT.If'p' subsm.nce»s of-very- hinh—mnmrﬂ-;}mumus

meposals to idantjfy SVHC Dnnsulalinnsﬁ
This fist is under evaluation by ECHA and may subject to change in the future.

2. In accordance with Regulation (EC) Mo 1907/2006, any producer or importer of articles shall notify ECHA, in
accordance with paragraph 2 of Article 7. if a substance meets the criteria in Article 57 and is idantified in
accordance with Article 59(1) of the Regulation, if (a} the substance is present in those articles in quantities

totaling over ona tonne per producer or importer per year; and (b) the substance is present in those articles above
a concentration of 0.1 % weight by weight (wiw).

3. Article 33 of Regulation (EC) Mo 1907/2006 requires supplier of an article containing a substance meeting tha
criteria in Article 57 and identified in accordance with Article 52(1) in a concentration above 0.1 % weight by
woight (w'w] shall provide the recipient of the article with sufficiant information, available to the supplier, to allow
safe use of the article including, as a minimum, the name of that substance in the Candidate List.

4. B5GS adopts the interpretation of ECHA for SWHC in article unless indicated ctherwize. Detail explanation is

available at the following link:
http://webstage contribute sos.netcorpreach/documents SGS-CTS SVHC-paper-EM-11.pdf
5. Test results in this report are based on the tested sample. This report refers to testing result of composite matenal

group by equal weight proporiion. The material in each composite test group may come from one articls.
6. If a SVHC is found over the reporting limit, cliert is suggested to identify the component which contains the SWVHC
and the exact conceniration of the SVWHC by requesting further quantitative analysis from the laboratory.
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Test Report No. Feo0101/LF-CTSAYAA13-55129  Issued Date: 2013.12. 11 Page3of 16
Test Resuli{s)
Concentration Reporting T
Substance Name CAS number EC number (%) Limit (%) Classification
Alkanes, C10-13, chloro
(Short Chain Chlorinated 85535-84-8 287-476-5 M.D. 0.05 PBT
Paraffins}
Anthracens 120-12-7 204-3711 M.0. 0.05 PET
Toxic for
Banzyl butyl phthalats (BEP) B5-58T 201-522-7 N.D. 0.05 ki
Bis{2-athylhaxyl) phthalate Toxic for
{DEHP) 117-81-7 204-211-0 M.D. 0.05 Reproduction
Bis(tributyltin}oxide 56-35-9 200-268-0 M.D. 0.05 FET
Carcinogen
Cobalt dichloride® TE46-70-9 231-589-4 M.O. 0.005 Tawic for
Peproduction
4 4-Diaminodiphenylmethane 101-77-9 202-974-4 M.D. 0.05 Carcinogen
Diarsenic pentacxide” 1303-28-2 215-116-9 N.D. 0.005 Carcinogen
Diarsenic frioxide” 1327-53-3 215-481-4 N.D. 0.005 Carcinogen
3 Toxic for
Dibutyl phthalate (DBF) 84-T4-2 201-557-4 M.D. 0.05 Reproduction
Hex abr{:mocyclodndgc&na 25637-29-4
{HBCDD) and all majer _ 3194-55-6 247-148-4
diastaracisomers identified (134237-51-7, 391-605-0 M. 0.05 PET
(c-HBCDD, g-HBCDD, 134237-50-5,
v-HECDD) 134237-52-5)
Carcinogen
Lead hydrogen arsenata’ 7784-40-9 232-064-2 N.D. 0.005 Towic for
Reproduction
; ; ; Carcinogen
Sodium dichromate
(Sodium dichromate, 10588019 | oq4190-3 N.D. 0.005 ';M?'Qf“
bt (7788-12-0) awic for
Reproduction
S-tert-butyl-2.4.6-trinitro-m- 81-15-2 201-329-4 N.D. 0.05 vPvB
wylene (musk xyleng)
Triethyl arsenate® 15606-35-8 427-700-2 M.D. 0.0:085 Carcinogan
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Test Report No. Fe90101/LF-CTSAYAA13-55120  Issued Dater 2013.12. 11 Page4of 16

Concentration | Reporting 28 )
Substance Mame CAS number | EC number (%) Limit (%) Classification
[i-izobutyl phthalate(DIBF) 84-69-5 201-553-2 N.D. 0.05 Toxic for Reproduction
2.4-Dinitrotolueng 121-14-2 204-450-0 N.D. 0.05 Carcinogen
Tris(2-chloroethyl) 115-96-8 204-118-5 ND. 0.05 Taxic for Raproduction
phosphats
Anthracene oil S0640-80-5 | 292-6027 ND. 0.05 g frzl :j;ﬁ
Anthracene oil, PET; vPvB
anthracene paste; 91995-17-4 295-278-5 M.D. 0.05 Carcinogen
distn_ Lights Mutagan
Anthracens oil, PET: vPvB
anthracens paste, 91995-15-2 295-275-9 N.D. 0.05 Carcinogen
anthracene fraction Mutagen
, PET; vPvBE
‘E‘:rtﬁfam“e l{"i- 90640-82-7 292-604-8 M.D. 0.05 Carcinogen
anthracens-low Mutagen
. PET; vPvB
‘::ﬂ?::gj:: G:é i 90640-81-6 | 292-603-2 N.D. 0.05 Carcinogen
p Mutagen
Coal tar pitch, PET; vPvB
high temperature B5995-93-2 266-028-2 M.D. 0.05 Can::incugen
Lead sulfochromats yellow Carcinogen
(C.l. Pigment Yollow 34)° k-2 ShaEST DL R Taoxic for Reproduction
Lead chromate molybdate ;
g Carcinogen
?glﬁm red (C.I. Pigment Red | 126556-85-8 235-759-9 N.D. 0.005 Totis fob- Hegmodaichiin
Lead chromate® T756-97-6 231-846-0 M.D. 0.005 B i o
Toxic for Heproduction
Acrylamide 79-06-01 201-1737 M.D. 0.05 Cﬁm'”':'gg”
utagen
e v ba iy £ e & i s s o e
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Test Report No. Feso101/LF-CTSAYAA13-55120  Issued Date: 20131211 Page5of 16
Concentration | Reporting LB
Substance Name CAS number | EC number (%) Limit (%) Classification
. ‘s 10043-35-3 233-138-2 . .
Boric acid 11113-50- 1 534-343-4 M.D. 0.005 Towic for Reproduction
ST 1330-43-4
Er:i';f;:]”‘us‘?"mmm' 12179-04-3 | 215-540-4 N.D. 0.005 Toxic for Beproduction
1303-96-4
Jut ke 12267731 935-541-3 N.D. 0.005 Toxic for Reproduction
heptacxide, hydrate
Trichloroethylans 79-01-6 201-167-4 N.D. 0.05 Carcinogen
) Carcinogen
Sodium chromate TI75-11-3 231-88%-5 N.D. 0.005 Mutagen
Towic for Heproduction
Carcinogen
Ammonium dichromata® T788-09-5 232-143-1 WD 0.005 Mutagen
Towic for Reproduction
Carcinogen
Potassium dichromate® 7I78-50-9 231-906-6 N.D. 0.005 Mutagen
Towic for Heproduction
; % Carcinogen
Potassium chromate 7789-00-6 232-140-5 N.D. 0.005 Mutagan
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Test Report No. Fe0101/LF-CTSAYAA13-55120  Issued Date: 2013.12. 11 Page 6 of 16
Concentration | Reporting LI
Substance Mame CAS number | EC number (%) Limit (%) Classification
. Ay Carcinogen
Cobalt(ll} sulphate 10124-43-3 233-334-2 M.D. 0.005 Timitks Penicdadbon
T A ] ey Carcinogen
Cobalt(ll) dinitrate 10141-05-6 233-402-1 N.D. hanis Toxic for Reproduction
: 8 Carcinogen
Cobaltill) carbonate 513791 208-165-4 N.D. han Toxic for Reproduction
i i Carcinogen
Cobalt(ll) diacetats 71-48-7 200-755-8 M.D. 0.005 Taxic for Beproduction
2-Methoxyethanol 109-86-4 203-713-7 M.D. 0.05 Toxic for Reproduction
2-Ethaxyethanol 110-80-5 203-504-1 M.D. 0.05 Toxic for Reproduction
2 by Carcinogen
Chromium trioxide 1333-82-0 215-607-8 N.D. 0.005 Mutagen
Acids generated from
chromium trioxide and
thair oligomers:
. f T736-94-5 231-801-5
Hiueni- e 13530-68-2 | 235-881-5 N.D. 0.005 Carcinagen
Dichromic acid 5 E
Oligoemers of chromic
acid and dichromic
acid
1-mathyl-2-pyrrolidone B72-50-4 212-828-1 N.D. 0.05 Toxic for Beproduction
2-ethoxyethyl acetate 111-15-3 203-838-2 N.D. 0.05 Toxic for Beproduction
1.2-benzenedicarbonylic
acid. di-C6-8-branced alkyl 718588-89-6 276-158-1 M.D. 0.05 Toxic for Reproduction
esters, C7-rich
1.2-benzenedicarboxylic
acid, di-C7-11-branched and BAS15-42-4 271-084-6 N.D. 0.06 Toxic for Reproduction
linear alkyl asters
. Carcinogen
1.2 3 trichloropropana 96184 202-486-1 N.O. 0.05 i e Elcididetion:
, T803-57-8 ;
Hydrazine 309-01-2 20B-114-9 N.D. 0.05 Carcinogen
Strontium chromate” T789-06-2 232-142-6 N.D. 0.005 Carcinogen
Moo el it it i e 2 ) e v e e el u...:' L EE :f;i Twﬁg'.“ﬁl‘é%-‘i‘iéﬁ:“;{l?ﬁ;’ﬂ:’—i
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Test Report No. Feso101/LF-CTSAYAA13-55129  Issued Date: 2013. 12. 11 Page 7 of 16
Concentration | Reporting e
Substance Name CAS number | EC number (%) Limit (%) Classification
1.2-Dichlercethane 107-06-2 203-456-1 M.D. 0.05 Carcinogenic
2.2 -dichloro-4.4- —— i : .
mathylenadianiline (MOCA) 101-14-4 202-918-9 MN.D. 0.05 Carcinogenic
2:Msthicny simiing 90-04-0 201-963-1 N.D. 0.05 Carcinogenic
o-Anisiding
I: ylbuty) Equivalent laval of
4-11,1,3.3-tetramet uityl) p— . concarn having probakbla
phenol, {4-tert-Octylphanoll R e L Lo sarious affects to the
amironment
Aluminesilicate Refractory 650-017-00-8 . : .
Ceramic Fibres® (RCF) (Index no.) NI R ot
Arsanic acid” 7778-39-4 231-901-9 M.D. 0.005 Carcinogenic
Bis(2-mathowy ethyl) other 111-86-6 203-924-4 M.D. 0.05 Toxic for roproduction
thral2- nedtanigpatied) 117-82-8 204-212-6- N.D. 0.05 Toxic for reproduction
phthalata
Calcium arsenate” TI78-44-1 231-904-5 MN.D. 0.005 Carcinogenic
Dichromium tris{chromata)” 24513-89-6 246-356-2 M.D. 0.005 Carcinogenic
Foermaldehyde, cligomeric
reaction products with aniline | 25214-70-4 500-036-1 N.D. 0.05 Carcinogenic
(technical MDA)
Load diazide® 13424-46-3 236-542-1 M.D. 0.005 Tawic for reproduction
Lead dipicrate”® B4TT-64-1 228-335-2 M.D. 0.005 Toxic for reproduction
Lead styphnate® 15245-44-0 238-280-2 N.D. 0.005 Toxic for reproduction
N.N-dmethylacetamide 127-18-5 204-826-4 M.D. 0.05 Towic for reproduction
(DMALC)
Pantazinc chromate 2 .
octahydraide’ 49663-B4-5 256-418-0 M.D. 0.005 Carcinogenic
Phenclphthalein 77-03-8 201-004-7 M.D. 0.05 Carcinogenic
Pakech sy ot 11103-86-9 | 234-329-8 N.D 0.005 Carcinogeni
oxodzincatedichromate® i : it o
g ' . Carcinogenic
Trilead diarsenate 3687-31-8 233-979-5 M.0. 0.005 Fisale e reniliasBin
Zirconia Aluminosilicate
Refractory Ceramic Fibres E?lﬂ';] ' ?'DD;B - N.D. 0.005 Carcinogenic
(Z-ACF) ndex na.
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Test Report No. Feo0101/LF-CTSAYAA13-55120  Issued Date: 2013.12. 11 Page8of 16

EC number Concentration | Reporting

Substance Name CAS number (%) Limit (%) Classification
1.2-bis{2-methoxyethoowy) . :
sthane (TEGDME; riglyme} 112-45-2 203-977-3 N.D. 0.05 Taxic for reproduction
1.2-dimathoxyethane;
ethylane glycol dimathyl 110-71-4 203-724-2 MN.D. 0.05 Toxic for reproduction
athar (EGDME)

Diboron trioxide” 1303-86-2 215-125-8 M.D. 0.005 Toxic for reproduction
Formamide 75127 200-842-0 M.D. 0.05 Toxic for reproduction
Lead(ll} 17570-76-2 401-750-5 M.D. 0.005 Toxic for reproduction

bis{methanesulfonata)”

TGIC(1,3 5-tns (oxiranyl
mathyl}-1.3, 5-triazine- 2451-62-9 215-514-3 M.D. 0.05 Mutagenic
2.4.6(1H,3H 5H)-tricna)
B-TGIC (1,3.5-tns[(25 and
2R)-2 3-eponypropyl}- 1,3.5-
triazine-2,4,6-(1H,3H 5H)-
trional*”

4. 4-bis{dimethylamina)
benzophancne (Michlers 90-94-8 202-027-5 N.D. 0.05 Carcinogenic
ketone)

M NN N-tetramethyl-4.4"-
methylenadianiline (Michlers 101-61-1 202-953-2 N.D. 0.05 Carcinogenic
base)
[4-[4.4"-bis(dimeathylamino)
benzhydrylidenelcyclohex a-
2 5-dien-1-ylideng]
dimethylammonium

chlorida (C.|. Basic Viclat 3)
[4-[[4-anilino-1-naphthyl][4-
(dimethylamino)phenyllmath
ylena]cycloheaxa-2, 5-dien-1- 2580-56-5 219-943-6 M.D. 0.05 Carcinogenic

ylidene] dimethylammonium
chloride (C.I. Basic Blua 26)

@ a-Bis[4-(dimethylamino}
phenyl]-4 (phenylamino)
naphthalene-1-methancl
(C.l. Solvent Blue 4}

58653-74-6 423-400-0 MN.D. 0.05 Mutagenic

5458-52-9 20B8-953-6 ND. 0.05 Camingg@nic

£786-83-0 220-851-8 N.D. 0.05 Carcinogenic

4 4-bis{dimethylamino}-4"- 209-218-2 ’ .
(mistiaglaminelinty} alcaicl 561-41-1 N.D. 0.05 Carcinogenic
sy Rt b e gl gl by o et T e T s w13 S Vol £ 717 £ B oo et e
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Test Report No. Fes0101/LF-CTSAYAA13-55129  Issued Date: 2013, 12. 11

Page 9of 16

Substance Name CAS number | EC number Como{a%raﬂon ?_?51?1'}:}2? Classification
Bis{pentabromophenyl) ether ; : PBET
{DecaBDE} 1163-18-5 214-804-9 N.D. 0.05 vBvB
E;‘;m“aﬁmmt”dmam'“ 72629-94-8 | 2767452 N.D. 0.0 vPvB
l—gi‘fsaﬂ”“ Do 307-55-1 206-203-2 N.D. 0.05 vPvB
:;g'“':'s’am“m“”d“a“”'c 2056-94-8 | 2181654 N.D. 0.05 vPvB
pecosmnitadeeeY | wiEgeY | 2eEtid N.D. 0.05 vPvE
4-(1,1,3.3tetramethylbutyl}
phenol, ethoxylated - Equivalent loveal of
covering wall-defined ) N.D 0.05 concern - prebable
substances and UVCE g * serious offects on tha
substances, polymers and arvironment
homelogues
4-Monylphanol, branched
and linear — substances with
a linear and’or branched
alkyl chain with a carbon .
number of 9 covalantly E anucn;ﬁgﬁt g‘ll:ugal}:}{lg
bound in position 4 to . - M.D. 0.08 ‘ Hez't th
phenol, covering alsoc LVCB- AL E {T B
and well-defined substances bl S
which include any of the
individual isomers or a
combination thereof

Equivalent loveal of
Diazene- 1,2-dicarboxamide e, concern - probable
(C,Cr-azodifformamida}) HERRE Sl L ot sarious effects on
hurman health
Cyclohexaneg-1,2- Equivalent loveal of
dicarboxylic anhydride d concern - probable
{Hexahydrophthalic e R N.D. e sorious effects on
anhydride - HHPA} human health
T s e ooy st = e o o Comvn promed sesraal vt 3w arcntle o Sy st el gl S glon e e |3 s o e g s T and Soto o G Do
D e -"-?"‘ﬁ"u'.:f.'z'-:’:-.":‘2‘.‘;3:‘&'?&9;;3.’1’:35?:. e Pz ey o ] o i i e Tt e e b et et e i o e

imber o ol

rancien
e A -ory—;ah.-ulz_smnru Frgy ot o o fas comtent o appaanE 3 i mnie o s A o p
Ll o wa 1A 8 WR R R T oo Wr apar el Do T tha TG U Meied 0 st THETA | B semeed 1 e g

FO52 Version &

http://www.samsungled.com

Downloaded From | Oneyac.com

46 /1 A



https://www.oneyac.com

T

SGS

Test Report No. Fs90101/LF-CTSAYAA13-55129  Issued Date: 2013.12. 11 Page 10 of 16
Concentration | Reporting pErn
Substance Name CAS number | EC number (%) Limit (26) Classification
Hexahydromathylphathalic
anhydride, Hexahydro-4- 25560-51-0, 247-094-1, Bl bt ok
methylphathalic anhydride, 19438-60-9, | 243-072-0, Rt bib?
Hexahydra- 1- 48122-14-1, | 256-356-4. M.D. 0.05 DS'L"RF;U”; ggg’m 0:
methylphathalic anhydride, 57110-29-9 260-566-1 h health
Hexahydro-3- il
methylphathalic anhydride
Toxic for reproduction
equivalent level of
T i g concern -probable
Methoxy acetic acid 625-45-6 210-394-5 M.D. 0.05 i ol B
human health and the
environment
1.2-Benzenedicarboxylic
acid, dipentylestar, branched 8477 7-06-0 284-032-2 M.D. 0.08 Toxic for reproduction
and linear
Diisopentylphthalate (DIPF) 605-50-5 210-088-4 M.DO. 0.05 Toxic for reproduction
M-penty-isopentylphtalate - M.D. 0.05 Taouic for reproduction
1.2-Digthoxyethane 629-14-1 211-076-1 M.D. 0.05 Toxic for reproduction
M, M-dimethylformamida; Touic for reproduction
dimethy! farmamids 68-12-2 200-673-5 M.D. 0.05
Dibutyltin dichlorida (DET) £83-18-1 211-670-0 N.D. 0.05 oo feespradaion
Acetic acid, lead salt, basic' | 51404-68-4 | 257-1753 N.D. 0.005 e
Basic lead carbonate (trilead Touic for reproduction
bis{carbonate)dinydroxida)® 1319-46-6 215-290-6 M.D. 0.005
:;ia{idszfgz ;‘?”'f&tg hasic 12036-76-9 | 2348537 N.D. 0.005 Taxic for reproduction
[Phthalatol2-}]dioxotrilead ¥ Touic for reproduction
(dibasic lead phthalate)” 62011-06-9 273-688-5 M.D. 0.005
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Test Report No. Feoo104/LF-CTSAYAA13-55128  Issued Date: 2013, 12. 11 Page 11 of 16
Substance Name CAS number | ECnumper | Conceptration | Repartg Classification
Dhox obis(stearato)trilead” 12578-12-0 235-702-8 M.D. 0.005 Touxic for reproduction
SF;EE acids, C16-18, lead 91031628 | 2929667 ND. 0.005 Toxic for reproduction
Lead bis(tetrafluoroborate)® 13814-96-5 237 -486-0 MN.D. 0.0085 Toxic for roproduction
Lead cyanamidate” 20837-86-9 244-073-9 MN.D. 0.008 Toxic for reproduction
Lead dinitrata® 10099-74-8 233-245-3 MN.D. 0.005 Toxic for reproduction
Lead oxide {lead monoxida}® 1317-36-8 215-267-0 N.D. 0.005 Toxic for reproduction
Lead tetroxide (orange laad)’ 1314-41-8 215-235-6 M.D. 0.005 Toxic for reproduction
Lead ttanium trioxide” 12060-00-3 235-038-3 MN.D. 0.0085 Toxic for reproduction
'E;?éj;:'*a”i“m Zirconium 12626-81-2 235-727-4 N.D. 0.005 Toxic for repraduction
Eff;ﬂi‘:id tetraoxide 12065-90-6 | 235-067-7 ND. 0.005 Toxic for reproduction
E:[m*]hrﬁ antimany lead B012-00-8 232-382-1 M.D. 0.005 Toxic for reproduction
SII:!:;::::I acid, barium salt, lead- | gazg4 75 g 272-271-5 M.D. 0.005 Toxic for reproduction
Silicic acid, lead salt” 11120-22-2 234-363-3 M.D. 0.005 Toxic for reproduction
Sﬂ:ﬁ}‘s acid, lead salt, B2229-08-7 263-457-1 M.D. 0.005 Toxic for reproduction
Tetracthylload® TE-00-2 201-075-4 M.D. 0.005 Toxic for reproduction
Tetralead trioxide sulphate® 12202-17-4 235-380-2 M.D. 0.005 Toxic for reproduction
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Concentration | BReporting T
Substance Mame CAS number EC number (%) Limit (=4) Classification

Trilead dioxide phosphonate” | 12141-20-7 235-252-2 N.D. 0.005 Toxic for reproduction
Furan 110-00-9 203-727-3 M.D. 0.05 Carcinogenic
Propylene oxide; 1.2- Carci :
epaxypropane; 75-56-9 200-875-2 M.D. 0.05 fﬂm'“"ge.”'c
methyloxirane utagenic

. Carcinogenic
Diathyl sulphate 64-67-5 200-589-8 M.D. 0.05 Mutaganic
Dimethyl sulphate T7-78-1 201-058-1 M.D. 0.05 Carcinogenic
3-ethyl-2-methyl-2-(3- ; ; ; ; .
metfidbtyD-1 5 aazcidine 143860-04-2 421-1650-7 MD. 0.05 Toxic for reproduction
Dinosab 88-85-7 201-861-T7 MD. 0.05 Toxic for reproduction
4.4-mathylenadi-o-toluidine #38-88-0 212-658-8 M.D. 0.05 Carcinogenic
4 4-oxydianiline and its salts 101-80-4 202-977-0 MD. 0.05 Carcinogenic

Mutagenic

4-Aminoazobenzene; 60-09-3 200-453-6 N.D. 0.05 Carcinogenic
4-Phenylazoaniling
4-methyl-m-
phenylenediaming (2.4- 95-80-7 202-453-1 M.D. 0.05 Carcinogenic
toluene-diamine)
&-methoxy-m-toluidine 120-71-8 204-418-1 e .
(i ressbelis) MN.D. 0.05 Carcinogenic
Biphanyl-4-ylamina 92-67-1 202-177-1 M.D. 0.05 Carcinogenic
o-aminocazotoluena 97-56-3 202-591-2 M.D. 0.05 Carcinogenic
o-Toluiding; 2-Aminctoluens 95-53-4 202-428-0 M.0. 0.05 Carcinogenic
M-methylacetamide TS 16-3 201-182-6 M.D. 0.05 Toxic for reproduction
1-bromopropane: 106-94-5 203-445-0 MD. 0.05 Toxic for reproduction
n-propyl bromide
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Concentration | Heporting

Substance Name CAS number EC number (=6) Limit (%) Classification
Cadmium 7440-43-9 231-152-8 M.D. 0.005 Carcinogenic
Cadmium cxida 1306-19-0 215-146-2 M.D. 0.005 Carcinogeanic
Dipentyl phthalate (DPP}) 131-18-0 205-017-9 M.D. 0.05 Taxic for reproduction

4-Monylphanol, branched
and linear, ethoxylated
[substances with a linear
and'or branchad alkyl chain
with a carbon number of 9
covalently bound in position
4 to phenol, ethoxylated - - M.D. 0.05
covering UVCE- and well-
defined substances,
polymers and homologuas,
which include any of the
individual isomers and'or
combinations theracf]

Equivalent level of
concern having
probable senous effects
to the environment

Ammaonium

pentadecafluorooctancate 3825-26-1 223-320-4 M.D. 0.05 Towic for reproduction

(APFC)

e bt 335-67-1 206-397-9 N.D 0.05 Towic for reproduction
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Substance Name CAS number | EC number Eonu?;%mtinn Fli_?r;pﬁtr:g;]g Classification
Chihaxyl phthalate 84-75-3 201-55%-5 M.D. 0.05 Toxic for reproduction
Trixylyl phosphate 26155-23-1 246-677-8 M.D. 0.05 Toxic for reproduction
Imidazolidine-2-thione; 96-45-7 202-5069 MN.D. 0.05 Toxic for reproduction

2-imidazoling-2-thial

Disodium 4-amino-3-[[4-[(2.4-
diaminophenyllazo][1,1-
biphenyl}-4-yllazo] -5-hydroog-

Betnhisrylae ciraphihalans: 1937-37-7 217-T10:3 M.D. 0.05 Carcinogenic
2 7-disulphonate (C.1. Direct
Black 38}
Disodium 3,3-[[1,1-biphenyl}-
4 4-diylbis{azo}|bisi4-
aminonaphthalens-1- 573-58-0 209-355-4 M.D. 0.05 Carcinogenic
sulphonate) (C.1. Direct Red
28)
Carcinogenic
Equivalent level of
: . concam having
Cadmium sulphide 1306-23-6 215-147-5 M.D. 0.005 Erobabia s
affocts to human
health
Lead dilacetata) 301-04-2 206-104-4 M.D. 0.005 Towic for reproduction
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Note:

1. BL= Reporting Limit

2. M.D. = Mot detected {lower than AL)
MA. = Mot applicable for respective matenal typa.
The submitted sample was found to contain significant amount of specific elementi{s} of SVHC. Upon further test
verification and also information provided from client, the possibility that the element(s) content originate from
SVHC is very unlikely, even though their presence cannot be exclude entirely. It may be assumed that the detected
glementis} have a non-SVHC source.

3. Definition of classification is listed in Appandix A of this report in accordance with 67/548' EEC and Regulation {EC)
Mo 1807/2006. For detail information, Detail explanation is available at the following link:

Tl opes esxsoe enonaly et canisini ok e (Canddaio i)

it/ rau::l';a Buropa. ew ‘proposals- tD—IdEn‘tlf“f' S.Jbstancas of- very- hiuhmno&mp{mmu&—

{Pmpo@als to 1dunt:[5-' S\.’HC Dunsulalmns‘.l
4. * The test result is based on the calculation of selected elament(s) / marker(s) and to the worst-case scenano. For

detail information, please refer to the SGS REACH website: www.reach.sgs.com/substance-of-very-high-concern-
analysis-information-page.htm
The client is advised to raview the chemical formulation to ascertain above metal substances present in the article.
PL = 0.005% is evaluated for element (ie. cobalt, arsenic, lead, sodium, chromium, chromiumi{Vi}, silicon,
aluminum, zirconium, boron, and potassium respectively), excopt molybdenum BL=0.0005%
0:1% (wi'wh = 1,000 ppm = 1,000 mg'kg

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

Picture of Sample as Received :

End of Report
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Appendix A
Classification Definition under 67/548/EEC and Regulation (EC) No 1907/2006

Carcinogen  Substances known to be carcinogenic to man. Thera is sufficient avidence to establish a causal

Category 1:  association batween human exposure to a substance and the development of cancer.

Carcinogen  Substances which should be regarded as if they are carcinogenic to man. There is sufficient

Category 21 evidence to provide a strong presumption that human exposure to a substance may result in the
development of cancer.

Generally on the basis of:
- appropriate long-term animal studies
- other relevant information.

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

Mutagen Substances which should be regarded as if they are mutagenic to man. There is sufficient
Category 2 evidence to provide a strong presumption that human exposure to the substance may result in the

development of heritable genetic damage. ganerally on the basis of:
- appropriate animal studies,
- other relevant information.

Towic to Substances known to impair fertility in humans. There is sufficient evidence to establish a causal
Reproduction  relationship between human exposure to the substance and impaired fartility.

Category 1:  Substances known to cause developmental toxicity in humans. There is sufficient evidence to
establish a causal relationship between human exposure to the substance and subsequent
devalopmental toxic effects in the progany.

Toxic to Substances which should bo regarded as if they impair fertility in humans. There is sufficient
Reproduction  evidence to provide a sirong 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 fortility in the absence of toxic effects, or, evidence
of impaired ferility cccurring at arcund the same dose levels as other toxic effects but which is not
a secondary nonspecific consequence of the other taxic effects,

- other relevant information.

Substances which should be regarded as if they cause developmental toxicity to humans. There
is sufficient evidence to provide a strong presumption that human expesurs to the substance may
rasult in developmental toxicity, generally on the basis of:

- clear results in appropriate animal studies where effocts have been observed in the absence of
sians of marked maternal toxicity, or at around the same dose levels as other toxic effects but
which are not a secondary non-specific consequence of the other toxic effects.

- other relevant information.

PET & vPvB:  Substances which are persistent, bioaccumulative and toxic (PET) or very persistent and very
bioaccumulative (vPvB) pose a parficular challenge to the chemicals safety management. For
these substances a “zafe” concentration in the snvironment cannot be established with sufficient
raliability.
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o . Writer
Date No. Revision History
Drawn Approved
2014.03.12 | 1.0 New version Y.J Cho S.B Yun
2014.1017 | 2.0 Packing Process change Y.J Cho J.K Park
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