Rev: 2.0

Product Family Data Sheet

LM561 B — 5630 Middle Power LED(Full kitting)

Introduction

Features

* Beam Angle: 120°

* Precondition : JEDEC Level 2a

* Dimension : 5.6 x 3.0 x 0.8 mm

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

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

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

Nominal Sorting Condition Im @65mA
ceT Product Code Flux Rank Flux Range (0., Im)
SPMWHT541MD5WAWKS?2 S21 26.0 ~
2700K SPMWHT541MD5WAWKS3 S31 28.0 ~
SPMWHT541MD5WAVKS?2 S21 26.5 ~
J000K SPMWHT541MD5WAVKS3 S31 28.5 ~
SPMWHT541MD5WAUKS?2 S21 27.0 ~
3000K SPMWHT541MD5WAUKS3 S31 29.0 ~
SPMWHT541MD5WATKS2 S21 28.0 ~
A000K SPMWHT541MD5WATKS3 S31 30.0 ~
SPMWHT541MD5WARKS?2 S21 29.0 ~
2000K SPMWHT541MD5WARKS3 S31 31.0 ~
SPMWHT541MD5WAQKS2 S21 28.5 ~
o700K SPMWHT541MD5WAQKS3 S31 30.5 ~
SPMWHT541MD5WAPKS2 S21 28.0 ~
050K 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 . .
cer Product Code Color Rank Chromaticity Bins

SPMWHT541MD5WAWKS2 - ;
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 ‘ CIE Y ‘ Region‘ CIE X ‘ CIE Y

V rank (3000K)

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

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

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

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

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

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

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

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

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

W8 WG
0.4700 | 0.4126 0.4813 | 0.4319
0.4646 | 0.4034 0.4756 | 0.4221
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0.4147 | 0.3814 0.4221 | 0.3984
0.4183 | 0.3898 0.4259 | 0.4073
V1 V9
0.4242 | 0.3919 0.4322 | 0.4096
0.4203 | 0.3833 0.4281 | 0.4006
0.4203 | 0.3833 0.4281 | 0.4006
0.4242 | 0.3919 0.4322 | 0.4096
V2 VA
0.4300 | 0.3939 0.4385 | 0.4119
0.4259 | 0.3853 0.4342 | 0.4028
0.4259 | 0.3853 0.4342 | 0.4028
0.4300 | 0.3939 0.4385 | 0.4119
V3 VB
0.4359 | 0.3960 0.4449 | 0.4141
0.4316 | 0.3873 0.4403 | 0.4049
0.4316 | 0.3873 0.4403 | 0.4049
0.4359 | 0.3960 0.4449 | 0.4141
V4 VC
0.4418 | 0.3981 0.4513 | 0.4164
0.4373 | 0.3893 0.4465 | 0.4071
0.4183 | 0.3898 0.4259 | 0.4073
0.4221 | 0.3984 0.4299 | 0.4165
V5 VD
0.4281 | 0.4006 0.4364 | 0.4188
0.4242 | 0.3919 0.4322 | 0.4096
0.4242 | 0.3919 0.4322 | 0.4096
0.4281 | 0.4006 0.4364 | 0.4188
V6 VE
0.4342 | 0.4028 0.4430 | 0.4212
0.4300 | 0.3939 0.4385 | 0.4119
0.4300 | 0.3939 0.4385 | 0.4119
0.4342 | 0.4028 0.4430 | 0.4212
V7 VF
0.4403 | 0.4049 0.4496 | 0.4236
0.4359 | 0.3960 0.4449 | 0.4141
0.4359 | 0.3960 0.4449 | 0.4141
0.4403 | 0.4049 0.4496 | 0.4236
V8 VG
0.4465 | 0.4071 0.4562 | 0.4260
0.4418 | 0.3981 0.4513 | 0.4164
5/%
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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
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0.367 | 0.3578 0.3702 | 0.3722
0.3726 | 0.3612 0.3763 | 0.376
T T9
0.3744 | 0.3685 0.3782 | 0.3837
0.3686 | 0.3649 0.3719 | 0.3797
0.3726 | 0.3612 0.3763 | 0.3760
0.3783 | 0.3646 0.3825| 0.3798
T2 TA
0.3804 | 0.3721 0.3847 | 0.3877
0.3744 | 0.3685 0.3782 | 0.3837
0.3783 | 0.3646 0.3825| 0.3798
0.3840 | 0.3681 0.3887 | 0.3836
T3 TB
0.3863 | 0.3758 0.3912 | 0.3917
0.3804 | 0.3721 0.3847 | 0.3877
0.384 | 0.3681 0.3887 | 0.3837
0.3898 | 0.3716 0.395 | 0.3875
T4 TC
0.3924 | 0.3794 0.3978 | 0.3958
0.3863 | 0.3758 0.3912 | 0.3917
0.3686 | 0.3649 0.3719 | 0.3797
0.3744 | 0.3685 0.3782 | 0.3837
T5 TD
0.3763 | 0.376 0.3802 | 0.3916
0.3702 | 0.3722 0.3736 | 0.3874
0.3744 | 0.3685 0.3782 | 0.3837
0.3804 | 0.3721 0.3847 | 0.3877
T6 TE
0.3825| 0.3798 0.3869 | 0.3958
0.3763 | 0.376 0.3802 | 0.3916
0.3804 | 0.3721 0.3847 | 0.3877
0.3863 | 0.3758 0.3912 | 0.3917
T7 TF
0.3887 | 0.3836 0.3937 | 0.4001
0.3825| 0.3798 0.3869 | 0.3958
0.3863 | 0.3758 0.3912 | 0.3917
0.3924 | 0.3794 0.3978 | 0.3958
T8 TG
0.395 | 0.3875 0.4006 | 0.4044
0.3887 | 0.3836 0.3937 | 0.4001
6 /%
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2) Chromaticity Region & Coordinates (Continued)

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

P rank (6500K)

0.3068 0.3113 0.3126 0.3324
oy | 03145 03187 | 03210 0.3408
0.3135 0.3256 0.3208 0.3481
03055 0.3177 0.3117] 0.3393
0.3145 0.3187 0.3081 0.3049
0.3221 0.3261 0.3154 0.3119
P2 P7
0.3216] 0.3334 0.3145 0.3187
0.3135 0.3256 0.3068 0.3113
03055 0.3177 0.3154 0.3119
0.3135 0.3256 0.3226] 0.3188
P3 P8
0.3126] 0.3324 0.3221 0.3261
0.3041] 0.3240 0.3145 0.3187
0.3135 0.3256 0.3028 0.3304
0.3216] 0.3334 0.3117] 0.3393
P4 P9
0.3210] 0.3408 0.3107] 0.3461
0.3126] 0.3324 0.3015 0.3368
0.3041 0.3240 0.3117] 0.3393
0.3126] 0.3324 0.3208 0.3481
P5 PA
0.3117] 0.3393 0.3200] 0.3554
0.3028 0.3304 0.3107 0.3461

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

R rank (5000K)
0.3366 | 0.3369 0.3456 | 0.3601
nq |03441]03428| ]03539 | 0.3669
0.3449 | 0.3515 0.3551 | 0.3760
0.3369 | 0.3451 0.3464 | 0.3688
0.3441 | 0.3428 0.3363 | 0.3287
0.3515 | 0.3487 0.3433 | 0.3341

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

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

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

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

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

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

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

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

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

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

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

1) Absolute Maximum Rating

Item Symbol Rating Condition
Operating temperature range Top -40C ~ +85T -
Storage temperature range Tstg -40C ~ +120C -
LED junction temperature T, 110C -
Forward Current IF 150 mA -
Peak Pulsed Forward Current lrp 300 mA Duty 1/10 pulse width 10ms
Assembly Process Temperature - 260T, < 10sec -
ESD - 5kV HBM
2) Electro-optical Characteristi
.. INominal| Product .
Item Unit ceT Code Rank Min Typ Max
AZ 2.70 - 2.80
E d Voltage" (Vi) A1 2.80 - 2.90
orward Voltage F ) ) -
(@65 mA, Ts = 257C) \Y, WA | A2 2.90 3.00
A3 3.00 - 3.10
Ad 3.10 - 3.20
*WAWKS2 S2 26.0 - 28.0
2700K
00 *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 Flux? (®,) im | 4000K *WATKS2 S2 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 28.5 - 30.5
700K
5700 *WAQKS3 S3 30.5 - 32.5
*WAPKS2 S2 28.0 - 30.0
6500K
*WAPKS3 S3 30.0 - 32.0
Reverse Voltage
(@5 mA, Ts = 25C) | ' |~ ] ] 07 ] 12
Color Rendering Index3(R.)| - - - 5 80 - -
Special CRI* (R9) - - - - 0 - -
Thermal resistance
°C/W - - 1 -
(Junction to solder point) c/ 6
Beam Angle 120

Notes:

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

measurements

5) " * " is Product Code of "SPMWHT541MD5"

http://www.samsungled.com
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3. Typical Characteristics Graph (1. = 25%)
1) Spectrum Distribution

[CCT : 2700K & 3000K]

Spectrum Distribution

100 /\
60 /
40

20 AV
LAY

400 430 200 550 600 630 700 730 800

oo
Lo

Relative Emission Intensity(%)

Wavelength{nm)

[CCT : 3500K & 4000K]

Spectrum Distribution

100 n

o0
—

[y ]
]

&
|

400 450 200 230 600 630 700 730 800

[
=

L}

Relative Emission Intensity(%)

Wavelength{nm)

http://www.samsungled.com



(ST

[CCT : 5000K & 5700K]

Spectrum Distribution
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2) Forward Current Characteristics

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

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

Relative Luminous Flux vs. Temperature
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4) Color shift Characteristics

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

[Color x, y vs. Ts]

(I = 65mA)
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4) Color shift Characteristics
(Ts = 257)

[Color x, y vs. Ts]

Colorx, y vs. Temperature (3000K)
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5) Derating Curve

160

Forward Current Derating Curve
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6) Beam Angle Characteristics
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4. Outline Drawing & Dimension

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

3. Do not place pressure on the encapsulation resin (b

Left Side View Top View Bottom View
Anode Mark
® Cathode
S| -
LTD L ]HE = o~ E ~
450 0.20 098 | |
5.00 2
5.30 030 5.00
Anode 5.60 | ; 530
Front View
I 7
I e el = =
560 ‘
‘ T 052
382
52¢
5.80
Recommended Land Pattern
Notes:

1) This LED has built-in ESD protection device(s) connected in parallel to LED Chip(s).

2) Ts point & measurement method
(D Measure the nearest point to the thermal pad. If necessary, remove PSR of PCB to reach Ts

point.
@ Thermal pad must be soldered to the PCB to dissipate heat properly. Otherwise, LED can be

damaged.

3) Precautions
(O The pressure on the LEDs will influence to the reliability of the LEDs. Precautions should be
taken to avoid the strong pressure on the LEDs. Do not put stress on the LEDs during heating.
(2 Re-soldering should not be done after the LEDs have been soldered. If re-soldering is
unavoidable, LED’s characteristics should be carefully checked before and after such repair.
@ Do not stack assembled PCBs together. Since materials of LEDs is soft, abrasion between two

PCB assembled with LED might cause catastrophic failure of the LEDs.

http://www.samsungled.com 17 | A4
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5. Reliability Test Iltems and Conditions

1) Test Items

Test Item Test Conditions Test Sample No
Hours/Cycles
125 C 24hrs drying — 60 C, 60 %RH 120hrs
MSL Test ~ 260 C 10sec 3 cycles 1 cycle 11
Room Temperature 25 C+3 €, 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 -45°C/20 min < 85C/20 min, Sweep 100 cycle 29
Cycle test 100min cycle on/off: each 5 min, DC 150mA
-45 /15 min < 125 /15 min
Th I Shock o 500 I 100
erma oc — Hot plate 180 C cycie
High Temperature Ta=120 C+3 C 1000 hrs 11
Storage
Low Temperature Ta=-40 C+3 C 1000 hrs 11
Storage
R1:10 MR,
ESD(HBM) Rato e 5 times 5
V = 45 kV
R1:10 MR,
ESD(MM) Q00 5 times 5
V = +0.5 kV
. . 20~2000~20 Hz 200 m/s?, Sweep 4 min
Vibration Test X, Y, Z 3 direction, each 1 cycle 4 cycles R
Mechanical Shock Test 1500G, 0.5 ms 5 cycles 11
2) Criteria for Judging the Damage
. Limit
Item Symbol Test Condition
Min Max
Forward Voltage Ve lF = 65MA Init. Value*0.9 Init. Value*1.1
Luminous Flux D, lr = 65 MA Init. Value*0.7 Init. Value*1.2

http://www.samsungled.com 18 /| 4
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6. Solder Conditions
1) Reflow Conditions ( Pb Free )

Reflow Frequency : 2 times max.

Peak Temp. : 260x£5C, Max, 10sec

100 1 50 200 250 300

il
-

250 —
— lime above 2207 © Max. 60sec
)
= 200 —
g Preheating : 150~180C Wias:- elsag
o ] :
& 150 | :
o | j
E : [
8 100 — : :
- : i Max. Temp. gradient in Cooling | —-5T /sec
50 — ! :’
-3 ! Al ! | |
i >

60~120sec [Timelsec)]

2) For Manual Soldering

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

http://www.samsungled.com 19 /%4
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7. Tape & Reel

1) Taping Dimension

") 0 +0 - - o N o 2.00 :0.05 (8)
- W
@ F e (" - . z
.-‘/ -r-
I / !
i
‘AR b
‘/‘I\\--\. | I e — - - = =n
e 1 4 \ \ J & nd
Qdte |12 00 :0.30 | ‘
- ! ; al | Fal | Fe
el ol N
\ Al j
\\.’/_ 4 . W 'y ! h ]
! A
Anode Mark (Cutting side) | — '
h MAX @ 1.50 M

Tapping Diretion

(unit : mm)
10(5) %;
+0.10 @) i
i1
= o
0.05 @
@
. '.EJ Ty Qe B E——
© "
@

End

Start

More than 40mm
Unloaded tape

http://www.samsungled.com

Mounted with
LED package

More than 100~200mm
Unloaded tape

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

15.4""°

13.0%°

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.

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

@bOWED
M Alx1S2

SPMWHT541MD5WA®KS2 A1%1S2

T
GLAW94001 / 1001 / 2,500 pcs
(e

T

Rank Code

N.B) Denoted rank is the only example.

"*' means All kind of Chromaticity Coordinate Rank.

Rank Code

@® : Forward Voltage(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

oM s A1 *1 S2

SPMWHT541MD5WA%KS2 A1%1S2 01
OO e e
GLAW94001 / 1001 / 2,500 pcs
AT nm

T

DREE®D®Q® / 1@®© / 2,500 PCS

©@ 0 & o 0

VEC)
@b©

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

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

: Product serial number (001 ~ 999)
: Reel Number (001 ~ 999)

http://www.samsungled.com

: 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... )

22 /54
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9. Packing Structure

1) Packing Process

Reel

Kitting 'A’

Kitting 'B’

A1TAS2

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

[
GLAW94001 / 1001 / 2,500 pcs
TR nmn

Pernsunig Pernsunig

A1TAS2

SPMWHT541MD5WAXKS2 A1 1S2 01

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

Aluminum Vinyl Bag
Kitting 'A’ Kitting 'B’

B\ A1T%S2 B\

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

Pernsunig Pernsunig

A1TAS2

Kitting 'A’

Kitting 'B’

HUMISAFE™
o w

000

. G —
o

i
G Lo

i
| @.ﬁ .i::" -3

Outer Box

Kitting 'A’ Kitting 'B’

s A1 T*SZ

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

[BOX Label]
nsug

A\ A1T % S2

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

[BOX Label]
msug

Material : Paper(SW3B(B))

SIZE(mm)
TYPE Notes
L w H
. Up to 10
7inch L | 24515 | 22045 | 18215 Reels
. Up to 5
7inch S| 245+5 | 2205 | 86+5 Reels

http://www.samsungled.com

& OO0

CHIP LED

A
L
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2) Aluminum Packing Bag

@

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

LEVEL

2a

S, Alx1S2

SPMWHT541MD5WAXKS2 A1%k1S2 01
ORI R
GLAW94001 / 1001 / 2,500 pcs
NI

T

This bag contains
MOISTURE SENSITIVE DEVICES

IMD-

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

ATTENTION {'\
GBSEQVE PRECAUTlONS OTHER
gt

Mmomm:
SENSITIVE
DEVICES

W =0 A

B Important

o] ¢FulE A AL 7] A A/ 28H AFE REFH
71 $late] AAHRFUch AE Folle FA €0 A& 4
Age 2E 34

&7 8 AAV2RE AELE 23 Y] SEA Ay T AR
37 g& e £ 54101] Yol u% 3A7) vk 443t
A gt AME B A Y& v e 553 Sl o
3 A 43 AHREE $AA 2o FA7] vy

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

Silica gel & Humidity Indicator Card in Aluminum Vinyl Bag

http://www.samsungled.com

HUMISAFE"‘

10%
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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(Vr, Color).

3. A forward voltage(Vk) of kitting bin is combined by a pair of same V¢ 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. 'Y¢' 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 | User can geithe green box position by kilting combination

= B
E e | r | »

1 k] 2 L]

o E F @ o E F G [+] E F G o E F G 1] E F a
L] L] [} € L] A B e L] - ;] € L L] -] c L L] B c
3 L] T 8 3 g 7 B 3 a T B 3 L] T L} ] T L]
1] [ 1] F a =] 1 F a -] E F 4] o i F a 5] [ [ <]

1 2 i L 1 2 ) 4 1 Fl 3 4 1 2 3 4 1 Fl 3 4
<] E F a o E F a [ E F a o E F o
L A B c L a a8 c ] -] c L} a c
5 T ] 5 L] ] 3 [ T ] 5 L] T 8
1 2 3 4 ! 2 a Ll 1 2 3 4 | 2 3 4

http://www.samsungled.com 25 /%
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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

Al¥c1S[]

Al¥cFSO

A3+ 350

A3%FSO

AZ+¢8S0]

AZycESO]

A356S[]

A3%8S0]

A2+¢650]

A2+:7S0

Al¥c1S[]

Al GS[

A3+¥c4s0]

A359S[]

AZ+c9S[]

AZ+:CS[

A3 750

A3+9s[]

A2+¢650]

A2yASO

Al¥c1S[]

Al CS

A3+:4S[

A35DS

Aly 1S

Al¥¢BSO

A3 750

A3+DS

A2+¢650]

A25¢BS]

Al%¢2S[]

Al ESO

A3+:4S[]

A3%ESO

Al¥:2S0]

Al¥ASO

A3 750

A3%ESO

A2+:7S0

A2¢ASO

Al%¢2S[]

Al¥cFSO

A3+ 550]

A3%FSO

Al¥:2S0

Al¥¢BS

A3 750

A3%FSO

A2+:7S0

A2+¢BS]

Al%¢2S[]

Al%GS[

A3+¥550]

A3+:GS[]

Al¥3s]

AlyASO

A358S[]

A35ASO

A2¥ASO

A2+¢BS]

Al%¢2S[]

Al CS

A3+%550]

A3+ CSO]

Al¥3s]

Al¥¢BS

A35¢9S[]

A35¢BS]

A3+ 650]

A3¥7s0J

Al 3S0]

Al59S[]

A3+¥550]

A358S[]

Aly:4S

AlyASO

A35¢ASO

A3y CSO]

A3+650]

A35ASO

Ol |N|o|a|d|W[N|=]

Al 350

Al¥% DS

A3%8s0]

A359S[]

Al¥550]

Al¥¢BS

Ad4+¢1S[]

A45¢BS]

A3+650]

A35¢BS]

Al 3S0]

-
o

Al ESO

A3+8s0]

A3+%DS

Al 550]

Al¥7S0

Ad4+¢2S[]

Ad5ASO

A3¥%7s0J

A35ASO

Al 3S0]

-
-

Al¥cFSO

A3%8s0]

A3%ESO

Al 6S]

Al ESO

Ad4+¢2S[]

A45¢BS]

A3¥7s0J

A35¢BS]

Al¥¢4S[]

-
N

Al59S[]

A3+ 9s[]

A3+ CSO

Al 6S]

Al FSO

A4 350

Ad5ASO

A35ASO

A35¢BS]

Al¥¢4S[]

-
w

Al¥% DS

Ad+:1S

AdFSO

Al 6S]

Al%GS[

A4 350

A45¢BS]

Ad+c650]

Ad+:7S0

Al¥¢4S[]

-
N

Al ESO

Ad+:1S

A4+:GS[]

Al 6S]

Al CS

Adycds]

Ad5ASO

Ad+c650]

Ad5ASO

Al 550

-
)]

Al¥cFSO

Ad+:1S

A4+:CS[]

Al 6S]

Al¥8sS]

A4 5501

A45¢BS]

Ad+c650]

A45¢BS]

Al5550]

-
(o2}

Al GS[

Ad+:2S[]

AdESO

Al¥7S0

Al¥9s]

A4 5501

Ad+:7S0

Ad+:7S0

Ad5ASO

Al 550

-
~

Al CS

Ad4+:2S[]

AdFSO

Al¥7S0

Aly DS

A45c6S[]

AdESO

Ad+:7S0

A45¢BS]

Al5550]

-
[o]

Al 8S[]

Ad+:2S[]

A4+:GS[]

Al¥7S0

Al ESO

A4 6S[]

AdFSO

Ad5ASO

A45¢BS]

Al 8S[]

-
©

Al59S[]

Ad4+:2S[]

A4+:CS[]

Al¥7S0

Al FSO

A45c6S[]

Ad4+:GS[]

AZ+c650]

AZ+:7S0

Al 8S[]

N
o

Al¥% DS

Ad+¢3s50]

A45c9S[]

Al¥8s]

AlyASO

A45c6S[]

A4+ CS

AZ+c650]

AZycAS

Al 8S[]

N
e

Al ESO

Ad+¢3s50]

A45DS

Al¥9s]

Al¥¢BS

A45c6S[]

Ad+8S]

AZ+c650]

AZ+:BSO

Al59S[]

N
N

Al CS

Ad+¢3s50]

AdESO

Al¥ASO

Al CS

Ad4+¢7S]

Ad+9s]

AZ+:7S0

AZycAS]

A2+¢1S[]

N
w

A2¥:FSO

Ad+c3s50]

AdFSO

A2+:1S[

A25¢BS]

Ad4+c7S]

A45¢DS

AZ+:7S0

AZ+:BSO

A2+¢1S[]

N
N

A2+:GS[J

Ad+:4S[]

A45c9S[]

A2+:2S[

A2y¢ASO

Ad4+¢7S]

AdESO

AZycAS]

AZ+:BSO

A2+¢1S[]

N
[&]

A2+:CS[]

Ad+:4S[]

A45DS

A2+:2S[

A25¢BS]

Ad4+c7S]

AdFSO

Al¥6S]

Al¥6S]

A2+¢2S[]

N
(e}

A2 ESO

Ad+:4S[]

AdESO

A2+¢3s50]

A2y¢ASO

A4 8S[]

Ad5ASO

Al¥7S0

Al¥7S0

A2+¢2S[]

N
~

A2¥:FSO

Ad+¢550]

AdFSO

A2+¢350]

A25¢BS]

A45c9S[]

A45¢BS]

Al¥ASO

Al¥ASO

A2+¢2S[]

N
©

A2+:GS[J

Ad+¢550]

A4+:GS[]

A2+:4S[]

A2y¢ASO

Ad5ASO

A4+ CS[]

Al¥¢BS

Al¥¢BS

A2+¢2S[]

N
©

A2+:CS[]

Ad+¢550]

A4+:CS[]

A2+¢550]

A25¢BS]

AZ+:1S0

AZ+¢BSO

A2+¢650]

A2+¢650]

A25¢3S]

w
o

A25¢9S[]

Ad+¢550]

A4 8S[]

A2+¢550]

A2+:7S0

AZ+:2S[

AZycAS]

A2+:7S0

A2+:7S0

A25¢3S]

w
=

A2¥:DS

Ad+¢8S]

A45c9S[]

A2+¢650]

A2%ESO

AZ+:2S[

AZ+¢BSO

A25ASO

A2¥ASO

A25¢3S[]

w
N

A2 ESO

Ad+8S]

A45DS

A2+¢650]

A2%FSO

AZ+¥¢350]

AZycAS]

A2+¢BS]

A2+¢BS]

A25¢3S]

wW
w

A2¥:FSO

Ad+¢8S]

AdESO

A2+¢650]

A2+:GS[

AZ+¥¢350]

AZ+¢BSO

A3+650]

A3+650]

A2+¢4S[]

[
i

A25¢9S[]

Ad+9s]

A4+:CS[]

A2+¢650]

A2+ CS[

AZ+:4S[]

AZycAS]

A3¥%7s0J

A3¥%7s0J

A2+¢4S[]

w
a

A2¥DS

AZ+:1S

AZy:FSOJ

A2+¢650]

A2+¢8S0]

AZ+¢550]

AZ+¢BSO

A35ASO

A35¢ASO

A2+¢4S[]

wW
(o]

A2 ESO

AZ+:1S0

AZ+:GS[]

A2+:7S0

A2+9S[]

AZ+¢550]

AZ+:7S0

A35¢BS]

A35¢BS]

A25¢550]

w
by

A2¥:FSO

AZ+:1S

AZ+:CS

A2+:7S0

A2+¢DS

AZ+c650]

AZycESO]

Ad+c650]

Ad+c650]

A25¢550]

w
©

A2+:GS[J

AZ+:2S[

AZy<ESO]

A2+:7S0

A2%ESO

AZ+c650]

AZy:FSO

Ad+:7S0

Ad+:7S0

A25¢550]

w
©

A2+:CS[]

AZ+:2S[

AZy:FSOJ

A2+:7S0

A2%FSO

AZ+c650]

AZ+:GS[]

Ad5ASO

Ad5ASO

A25¢550]

N
o

A25¢8S[]

AZ+:2S[

AZ+:GS[]

A2+¢8S0]

A25ASO

AZ+c650]

AZ+:CS

A45¢BS]

A45¢BS]

A25¢8S[]

IN
=

A25¢9S[]

AZ+:2S[

AZ+:CS

A2+9S[]

A25¢BS]

AZ+c650]

AZ+¢8S0]

AZ+c650]

AZ+c650]

A25¢8S[]

N
)

A2¥:DS

AZ+¥¢350]

AZ+9S[]

A2¥ASO

A2+ CS[

AZ+:7S0

AZ+9S[]

AZ+:7S0

AZ+:7S0

A25¢8S[]

N
w

A2 ESO

AZ+¥¢350]

AZ¥:DSO

A3¥ 1S

A35¢BS]

AZ+:7S0

AZ+¢ DS

AZycAS]

AZycAS

A25¢9S[]

A
N

A2+:CS[]

AZ+¥¢350]

AZy<ESO]

A3+2S0]

A35ASO

AZ+:7S0

AZycESO]

AZ+¢BSO

AZ+:BSO

A35c1S0]

N
o

A3¥FSO

AZ+¥¢350]

AZy:FSO

A3+2S0]

A35¢BS]

AZ+:7S0

AZy:FSO

A35c1S0]

N
<)

A3%GS[J

AZ+:4S[]

AZ+9S[]

A3+3s0J

A35ASO

AZ+8S0]

AZycAS

A35c1S0]

N
hai

A3+ CSO

AZ+:4S[]

AZ¥:DSO

A3+3s0J

A35¢BS]

AZ+9S[]

AZ+¢BSO

A35c2S0]

IS
o

A3%ESO

AZyc4SO

AZy<ESO]

A3+:4S[

A35ASO

AZ¥AS]

AZ+:CS

A352S[]

N
©

A3¥FSO

AZ+¢550]

AZy:FSO

A3+%550]

A35¢BS]

Al56S[]

Al¥7S0

A35c2S0]

a
o

A3%GS[J

AZ+¢550]

AZ+:GS[]

A3+¥550]

A3¥%7s0J

Al56S[]

Al¥ASO

A35c2S0]

]
o

A3+ CSO

AZ+¢550]

AZ+:CS

A3+ 650]

A3%ESO

Al56S[]

Al¥¢BS

A353S0]

a
N

A359S[]

AZ+¢550]

AZ+¢8S0]

A3+ 650]

A3%FSO

Al%c7S0]

Al¥ASO

A353S0]

6]
w

A3¥% DS

AZ+¢8S0]

AZ+9S[]

A3+ 650]

A3%GS[

Al%c7S0]

Al¥¢BS

A353S0]

<4
i

A3%ESO

AZ+¢8S0]

AZ¥:DSO

A3+ 650]

A3y CSO

Al¥ASO

Al¥¢BS

http://www.samsungled.com
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2) Kitting bin Concept - 5000K, 5700K and 6500K

—_—

. This item is included to Y<K models.

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

3. A forward voltage(Vk) of kitting bin is combined by a pair of same V¢ 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.

N

[Kitting example]

Target 9 A User can get the green box position by kitting combination.
5. | s
3 4
1 2
7 8

Kitting Combination : - +

http://www.samsungled.com 27 | %A
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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 1S AZ 1S Aly¥¢850] Al¥e4SO A2+:2S] A2¥:4S] A3+:450 A3%ASO
2 AZ 2S5 AZ¥:2S] Al%8S] Al¥550] A2+:2S] A2+¢550] A3+:550J A3y¢650]
3 AZ+¢3S[ AZ+¢3S0 Aly¥¢850] Aly:650] A2+:2S] A2+¢650] Ad+1SO A4+ 1S
4 AZ 4SO AZ¥:4S] Aly¥¢850] Al¥:9S0J A2+:2S] A2+¢9S0] Ad+2S0 Ad+:2S]
5 AZ 55 AZ+55] Al¥¢850] Al ASO A2+:2S] A2¥¢ASO Ad+3S0 Ad+¢3S]
6 AZ 65 AZ+:6S[] Al¥% 1S Al 2SO A2+¢350J A2¥:4S] Ad+c4SO] Ad¥4ST]
7 AZ¥75 AZ 35S Al+ 1S Al¥:350J A2+¢350J A2+¢550] A4+:550J A4+¢550]
8 AZ¥75 AZ¥:4S] Al¥% 1S Al¥e4SO A2+:3S] A2+:6S[] A4+:650 A45¢650]
9 AZ¥75 AZ¥:55] Al+ 1S Al¥:550J A2+¢350] A2+¢950] A4+ 7S50 A4+¢350
10 AZ¥75 AZ¥:6S] Al+ 1S Aly:650] A2+¢350J A2¥¢ASO A4+ 7S50 Ad¥4ST]
11 AZ¥75 AZ¥:9S] Al+ 1S Al¥:9S0J A2¥:4S] A2+¢550] A4+ 7S50 A4+¢550]
12 AZ¥75 AZ¥<AS] Al¥% 1S Al ASO A2¥:4S] A2 651 A4+ 7S] A45¢650]
13 AZ 85 AZ+3S[] Al¥2S] Al¥:350J A2¥:4S] A2+¢9S0] A4+ 7S50 A4+¢950]
14 AZ 85 AZ+4S[] Al¥%2S] Al¥e4SO A2¥:4S] A2¥¢ASO A4+ 7S50 AdcASO
15 AZ 85 AZ+550] Al¥2S] Al¥:550J A2+¢550] A2y¢650] A4+:850J A4+¢350
16 AZ 85 AZ+:6S[] Al¥%2S] Aly:650] A3y¢1S0 A3y¢1S0 A4+:850J Ad¥c4ST]
17 AZ 85 AZ+:9S[] Al¥2S] Al¥:9S0J A3y¢250] A3y¢250] A4+:850J A4+¢550]
18 AZ 85 AZycAST] Al¥%2S] Al ASO A3y¢350 A3y¢350 A4+:850J A45¢650]
19 AZ 1S AZ¥:2S] Al¥%3S] Al¥4SO A3+4S[] A3+4S[] A4+:850J A4+¢950]
20 AZ 1S AZ¥:3S] Al+3S] Aly:550J A3y¢550] A3y¢550] A4+:850J AdcASO
21 AZ 1S AZ¥:4S] Al¥%3S] Al 6S0] A3+:6S[] A3+:6S[] Ad+1SO Ad+:2S0]
22 AZ 1S AZ 55 Al+3S] Al¥:9S0J A3y¥¢750] A3y¢350J Ad+1SO A4+¢350
23 AZ 1S AZ¥:6S[] Al+3S0] Al ASO A3y¥¢750 A3y¢4S0 Ad+1SO Ad¥4ST]
24 AZ 1S AZ¥:9S] Al+4S] Aly:550J A3y¥¢750] A3y¢550] Ad+1SO A4+¢550]
25 AZ 1S AZ¥<AS] Al 4SO Al¥6S0] A3+7S] A3+:6S[] Ad+1SO A45¢650]
26 AZ 2S5 AZ¥:3S] Al+4S] Al¥:9S0J A3y¥¢750 A3y¢950] Ad+1SO A4+¢950
27 AZ+:2S0) AZ¥:4S] Al 4SO Al ASO A3y¥¢750 A3%ASO Ad+1SO AdcASO
28 AZ 2S5 AZ 55 Al+550] Aly:650] A3y¢850] A3y¢350 Ad+2S0 A4+¢350
29 AZ 2S5 AZ¥:6S] A2+1S[] A2+¥1SO A3y¢850] A3y¢4S0 Ad+2S0 Ad¥4ST]
30 AZ 2S5 AZ¥:9S] A2+:2S[] A2+¥:2S0] A3y¢850] A3y¢550] Ad+2S0 A4+¢550]
31 AZ 2S5 AZ¥<AS] A2+¢350J A233S0] A3+¢85] A3+¢6S] Ad+2S0 A45¢650]
32 AZ 35 AZ+4S[] A2¥:4S] A2+¢4S] A3y¢850] A3y¥¢950] Ad+2S0 A4+¢9S0
33 AZ 35 AZ+550] A2+¢550] A2+:550J A3y¢850] A3%ASO Ad+2S0 AdcASO
34 AZ 35 AZ+:6S[] A2y¢650] A2+:650 A3y¢1S0 A3y¢250] A4+:350 Ad¥4ST]
35 AZ 35 AZ+:9S[] A2¥%7S0] A2+:350J A3y¢1S0 A3y¢350 A4+:350 A4+¢550]
36 AZ 35 AZycAST] A2¥7S0] A2+¢4S] A3y¢1S0 A3y¢4S0 A4+:350 A45¢650]
37 AZ 4SO AZ 55 A2+:7S] A2+:550J A3y¢1S0 A3y¢550] A4+:350 A4+¢950]
38 AZ 4SO AZ¥:6S] A2+:7S] A2+:650 A3y¢1S0 A3y¢650] A4+:350 AdcASO
39 AZ 4SO AZ¥:9S] A2+:7S] A2+:950J A3y¢1S0 A3¥¢950] Ad+c4SO] A4+¢550]
40 AZ+¢4S] AZ¥<AS] A2¥%7S0] A2¥¢ASO A3+1S[] A3¥:ASO Ad+4S Ad+:6S[]
41 AZ 55 AZ+:6S[] A2+¢850] A2+:350J A3y¢250] A3y¢350 Ad+c4SO A4+¢9S0
42 Al 1S Al 1S A2 851 A2+:4S] A3+:2S[] A3+4S[] Ad+c4SO] AdcASO
43 Al 2SO Al 2SO A2 851 A2+¢550] A3+:2S[] A3+:550] A4+:5500 A45¢650]
44 Al¥:350J Al¥:350J A2+¢850] A2+:6S0] A3+:2S[] A3+:6S[]

45 Al¥e4SO Al¥4SO A2+:8S[] A2+:9S] A3+:2S[] A3+:9S[]
46 Al 5501 Al¥550] A2+¢850] A2¥¢ASO A3y¢250] A3%ASO
47 Al 650 Al 6S0] A2+:1SJ A2+v:2S] A3y¢350J A3y¢4S0
48 Al 7SO Al¥3SO A2+1S[] A2+:350J A3y¢350J A3y¢550]
49 Al 7SO Al¥e4SO A2+1S] A2+¥¢4S] A3+:3S] A3+:6S[]
50 Al 7SO Al¥ 5501 A2+1S[] A2+:550J A3y¢350 A3¥¢950]
51 Al 7SO Al¥6S0] A2+1S[] A2+:650 A3y¢350 A3%ASO
52 Al 7SO Al 9SO A2+1S[] A2+:950J A3y¢4S0 A3y¢550]
53 Al 7SO Al¥%AS] A2+1S] A2¥¢ASO A3¥%4S] A3+:6S[]
54 Al 85 Al¥%3SO A2+:2S] A2+:350J A3y¢4S0 A3¥¢950]
http://www.samsungled.com 28 /54
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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.
&= LXNE ol M2 OIAEH OIS0l 2ol OFIEl= M7 =28 HetE 2hXlot)|

Flol Mgt S8 EXIE HEE.

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

NEOl 22 AMlls IPA AES 2EE

i

ol

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

LEDS| &€& Al, & d7=s F8 U2k

]l

edotd 2EE00F &,

4) LEDs must be stored in a clean environment.
If the LEDs are to be stored for 3 months or more after being shipped from
Samsung Electronics, they should be packed by a sealed container with nitrogen gas
injected.(Shelf life of sealed bags: 12 months, temp. ~40°C, ~90%RH)
LEDS| 22t HEs 2Z 0N SEEHH0F otH, Bt 4#EENZRH S =
34 L= 1 0|4 220 2RotthH 24 Ot s=tt EEEJ/0 225 00F .

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

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

Aol S8 El 01 0F &

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

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

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

ol

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

ABBIT 22 MES Sa™i S0 N2 PAS SOIM A ZRE 5
AXE HANA SRS AS ARE
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7) Devices require baking before mounting, if humidity card reading is >60% at 23+5°C.
gtof SEHAIIIES] =XIJt 23+5°CUHIM 60% Ol&0[ctH, HE &% & bakingol OF &f.

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

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

dANEFL0ILH =SHES AIZoHIIE AEEL

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

AAIEl A OS2
o= T Mo,

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

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

uor OHI

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

Al

o
=

= A
= T X

o
I
o
00

In order to prevent these problems, we recommend you to know the physical
properties of the materials used in luminaires, They must be selected carefully.
Olcigt 2H 2 HXE oA, S0 AAEE= MU e =48 €1

oI5t HEH T 0{0FS.
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11) Risk of Sulfurization (or Tarnishing)

The LED from Samsung Electronics uses a silver-plated lead frame and

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

chlorine (Cl) or other halogen compound.

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

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

T

(o) =1
=.

t2

1
4

Sulfurization of lead frame may cause intensity degradation, change of

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

(]

il

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

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

-

oL 9

S
el

2

e
oo

Due to possible sulfurization of lead frame, LED should not be used and
stored together with oxidizing substances made of materials in a following list,
: Rubber, plain paper, lead solder cream and so on.

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

SGS

Test Report NO. rsso01/LFcTsAYAA13-55120 lssued Date: 2013 12 11 Page 1 of B

To:  gAMSUNG ELECTRONICS CO., LTD.
128 Samsung-ro,
Y'eongiong-gu,
Suwon-si,
Gy=onggi-do
Horea

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

SGS File No. AN Y

Product Mame - 5630 White PKG

ltem Mo./Part No. : NiA

Received Date - 2013, 12. 04

Test Period 20131208 1 20131211

Test Resulis : For further details, please refer to following page(s)

Test Performed - 3033 Korea tested the sample(s) selected by applicant with following results.

5G5S Korea Co., Litd.

ot Jwﬁleg--

Cindy Park

Jerry Jung! Testing Person Jeff Jang ! Chemical Lab Mgr

Comflema ! Bumam g cvwes] s wm e e sassebe W M Srrygey ceeteen gy Contempms ami b sk el e B Tem aml Gk b Fmswa Srossels sl
o iy vl wred il pom G Fawe Sep e o B dvemn e B e estne b wwe wieis bu Cespeps Saiegs o Fn e o I iy o mie G b o ey csbade
- Thr e e ey g bl i i wiies wa o] By Cempaey Aoy enalbuard whe sk

http://www.samsungled.com 32 /54



b gy s e o B o i
manma ey B e e e b e e

AR

SGS

Test Report No. resoto1rcTsaraaia-ssizo lssued Date: 2013.12 11 Page 2 of 6

Sample No. - AYAA13-55120.001

Sample Description - 5630 White PKG

Item Mo.JPart No. s WA

Materials : NiA

Heavy Metals
Test ltems Unit Test Method MOL Results
Cadmiasm {Cd) mg'kg With reference to IEC 62321:2013, ICP 0.5 M.D.
Lead (Phb) mg'kg With reference to IEC $2321:2013, ICP 5 MD.
Mercury {Hg) mg'kg With reference to IEC 62321:2013. ICP 2 MN.D.
Hexavalent Choomium (Cr W) ma'kg With reference to IEC 82321:2008, LWV-AIS 1 M.D.

Flame Retardants-PEBs/PEDES
Test ltems Uinit Test Method MOL Results
Monobromobiphenyl mig'kg ‘With reference to IEC 62321:2008, GC-M3 il N.D.
Dibromobiphenyl mig'kg With reference to IEC 23212008, GC-M3 5 N.D.
Tribromobsphenyl mig'kg With reference to IEC 23212008, GC-M3 5 N.D.
Tetrabromobipheny! mg'kg With reference to [EC 62321:2008, GC-M3 5 N.D.
Pentabromeobiphenyl mg'kg With reference to [EC 62321:2008, GC-M3 5 N.D.
Hexabromobipheny! mig'kg With reference to IEC 623212008, GC-M3 5 M.D.
Heptabromobipheny! mig'kg With reference to IEC 62321:2008, GC-MS 5 M.D.
Oectabromobipheny! mg'kg With reference to IEC 62321:2008, GC-MS 5 M.D.
Monabromobaphenyl mg'kg With reference to IEC 62321:2008, GC-MS 5 M.D.
Decatromobipheny! mg'kg With reference to IEC 623212008, GC-M3 5 MN.D.
Monobromodiphenyl ether mg'kg With reference to IEC 62321:2008, GC-MS 5 MN.D.
Dibromodiphenyl ether mg'kg WWith reference to IEC 62321:2008, GC-MS 5 M.D.
Tribromediphenyl ether malkg WWith reference to [EC 62321:2008, GC-M3 5 MD.
Tetrabromodipheny! ether mg'kg With reference to [EC 62321:2008, GC-MS 5 M.D.
Pentabromodiphenyl ether mg'kg With reference to [EC 62321:2008, GC-MS 5 M.D.
Hexabromodipheny! ether mglkg With reference to [EC 62321:2008, GC-MS 5 MN.D.
Heptabromodipheny! ether mg'kg With reference to IEC 62321:2008, GC-MS 5 MN.D.
Octabromodipheny! ether mg'kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Monabromeodiphenyl ether mg'kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Decabromodipheny! ether mg'kg With reference to IEC 62321:2008, GC-MS 5 N.D.

NOTE:

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

(2) mg'kg = ppm

(3) MDL = Method Detection Limit

(4] - = Mo regulation

(5) Megative = Undetectable / Positive = Detectable

(8) ** = Qualitative analysis (Mo Unit)
(7) * = Boiling-water-extraction:

Megative = Absence of Cri| coating
Pasitive = Presence of Cr\/l coating; the detected conceniration in boiling-water-extraction
solution is equal or greater than 0.02 mg'kg with 50 cm2 sample surface area.

T dmamrd e Gy Bu ey wigmd b v Semiie
ey e e A d ’
T Comaen wem sk o el o

faan

OS2 WersionS
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“SGS

Test Report NO. resot01LFcTsavAa13-55130 lssued Date: 2013 1211 Page 3 of &

i o, . AYAA12-55130.001

Sample Description - 5&30 White PRG

Item Mo /Part No. - NiA

Materials : MiA

Halogen Content
Test ltems Unit Test Method MDL Results
Bromine(Er) malkg BS EN 14562:2007 , IC ) ND.
Chiorine(Cl) malkg BS EN 14562:2007 , IC 0 ND.
Flugring(F) maikg BS EN 14562:2007 , IC En &7
lndine(l) maikg BS EN 14562:2007 , IC 50 ND.

Otheris}
Test ltems Unit Test Method MDL Results
FFOS (Perflucrooctans ma'kg LS EPA 3540C/3550C, LCIMS 1 ND.
Sutfonates-AcdMetal S3tiAmide)

NOTE:

{1) N.D. = Mot detected {<MDL)

(2) mg'kg = ppm

(3) MDOL = Method Detection Limit
(4) - = Mo regulation
(5) Megative = Undetectable / Positive = Detectable
(8) ** = Qualitative analysis (Mo Unit}
(7) * = Boiling-water-extracticn:
Megative = Absence of Cr\l coating

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

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

T dmamed Gy P ey vl b Gl el o Beeis prekel rshe eside o e

T

Ty Tim Cempmyn men iy e b Sl e

tergry e Pt of By o = e P s e W s P b i e
e i oy e e = B b e e ] e ] e s e 1 e e

OSZT VemsionS
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Test Report No. rssoi01FcTsaraata-ssizo lssued Date: 2013.12 11  Page 4 of 6

Picture of Sample as Received:

NOTE:

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

(2) mg'kg = ppm

3) MOL = Method Detection Limit

(4) - = Mo regulation

(5] Megative = Undetectable / Positive = Detectable

[} " = Qualitative analysis (Mo Unit)

(7) * = Boiling-water-extraction:
Megative = Absence of Cr\l coating
FPaositive = Presence of Cr\fl coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg'kg with 50 ¢m2 sample surface area.

T it et oy B i i o ol B e bt el o g, s it 4 T —— N a—

Dy e frrn sen sy mm i Cocul e e s
e g sy el ke Al de R e o iy el ped sl g el Pees Sy wde o s deoeed B saend B el criswd s wieis Be Doy Uedeg ol e e o s slewsler ssyp gvdl sl e bein o Deels cskalen T
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Srr, The O wallwy, S55.0, W—:m; Dlongan-ge, Afrparg-&, Oysaogg-ds, Ko £31-538
SOE forew Co.Lid. | o« g0 4808 000 ¢ ET 10001 4508 050 hases ik on e NS Csmisel
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SGS

Test Report No. resoto1rcTsavaatassizo

lecued Date: 2013, 12 11

Page S of 6

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

5+ B4
Cd/Pb/Hg PBBs/PBDEs cr Cr
Mechanic_Sample Mechanic_Sample Mechanic_Sample Mechanic_Sample
Sample Measurement Sample Measurement Sample Measurement Sample Measurement
Acid Digestion with Solvent Extraction Monmetallic Material Metallic Material
Microwave/Hotplate of the Sample | |
! i i Spot Test / Boiling
- Adding Extraction Solution Water Extraction
5 Screen Analysis
Filtration | |
Heating to 90~95°C Adding 1,5-
5 Diphenylcarbazide
Residus Concentration/Dilution for Extraction pheny

of Extraction Solution |

| Filtration and pH Adjustment

for Color Development

Total Digestion Filtration Confam
| | Adding 1,5-Diphenylcarbazide with UV-Vis
for Color Development |
ICP-AES/AAS/IMS GCIMS |
DATA
| | W-Vis
DATA DATA |
DATA
The samples were dissolved fotally by pre-conditioning method according to above flow chart for Cd,Pb,Hg.
Section Chief : Gilsae ¥i
HOTE:
(1) M.D. = Mot detected.{<MDL)
i2) mg'kg = ppm
(3) MDL = Method Detection Limit
(4) - = Mo regulation
(5] Megative = Undetectable / Positive = Detectable
[E) ** = Qualitative analysis (Mo Unit)
(71 * = Bailing-water-extraction:
Megative = Absence of Crl coating
Pasitive = Presence of Cr\V] coating; the detected conceniration in boiling-water-extraction
solution is equal or greater than 0.02 mg'kg with 50 cm2 sample surface area.
T it i R ey . i e o Mk k. it il . et 58 S i el o st R i, el T sl ol 1o it it 51
o et Mo . i 1 i et I Skt Bt s o Pt St B Cmpar i f i ot o b e k. il e e i o oot b ©
m i i i i sae o b Dowpary Any cwabeavd slesie

mred i

e b ey o B g wed gy i B b . T e e b i) s

0=z Werions |
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SGS

Test Report No. resoi01FcTsavaa13-s5130 lssued Date: 2013.12.11  Page 6 of 6

Flow Chart for Halogen Test

Sample screening using XRF.

Liquid containing waten[~80%)7 T Yes
f
Hlo

Weigh the samples into the combustion boat.

Add absorption solution into the bomb or tube.

Admit O2 gas or 02 +Ar2 gas and start the combustion.
Dilute
the solution
EPAIOD
Allow during absorption of the burnt gas. ( )
Analyze absorbed solution using lon Chromatography.
Data
wxn v
NOTE:

(1) M.D. = Mot detected.{<MDL)
(2} mg'kg = ppm
3) MDL = Method Detection Limit
(4) - = Mo regulation
(5) Megative = Undetectable / Positive = Detectable
(8) "* = Qualitative analysis (Mo Unit)
(7) * = Boiling-water-extraction:

Megative = Absence of Cril 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.

o Beeir poisl e’ eeble es el e seewder o HeSrrsss e T sserdCon s ol b wmboh beesl deeewel sdgd B Tees oasl Ceslew b Fedees Seceedh o
ol pearles i e o B e b A B Bl embie o e e Compas B, P T f 1 bt sy, e i T e f St St 7
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2) SVHC (REACH)

SGS

Test Report No. Feoo101/LF-CTSAYAA13-55129  Issued Date: 2013. 12. 11

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

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

Page 1 of 18

Product Hame 5630 White PKG

ltem/Part Name MA

SGS File No. AYAA13-55129

Received Date 2013.12. 04

Test Period 2013.12. 06 ~ 2013.12. 11

Test Performed 5G5S Korea tested the samplais) selected by applicant with following results

Test Requested Cine hundred-forty four (144) substances in the Candidate List of Substances of Vary
High Concern (SVHC) for authorization published by Euwropean Chemicals Agency
(ECHA) on June 20, 2013 regarding Regulation (EC) No 1907/2008 concerning the
REACH.
SeveniT) substances in the Public Consultation List of potential Substances of Very
High Concern (SVHC) published by European Chemicals Agency (ECHA) on
September 02, 2013 regarding Regulation (EC) No 1907/2006 conceming the REACH.

Test Method Plaasa refer to next pagals).

Test Result(s)

Ploasea refer to next pagals).

Summary According to the specified scope and analytical technique, concentrations of all SVHC
are =0.1% in the submitted sampla(s).
S5GS Korea Co., Lid
Timothy Jeon
Cindy park J J
Jinhee Kim ’-'[j
Sophia Kim
iTesting Person Jeff Jang / Chemical Lab Mar
e e T T T e
F52 Version 5 50 Koeoe Co., Lid 322, Tha O valley, S55-9, Hoqye-tong. Dongan-ge, Aryang-si, Gyeonggh-on, Honga 431-080

http://www.samsungled.com
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SGS

Test Report No. Feso101/LF-CTSAYAA13-55129  Issued Date: 2013, 12. 11 Page 2 of 16
Test Method:
SGS In-House method - Analyzed by ICP-OES, PLM, UNVIS, LC/MS ,GC/MS and colorimetric method

Remarks:

1. The chemical analysis of specified SWHC i= performed by means of cumrently available analytical technigues
against the following SVHC related documents published by ECHA:

http:{/echa_suropa.euw'webyguast'candidate-list-table (Candidate list)
htlp.. echa.europa.eu/ 'proposals- tD—ld entlhf substances-of-veny- htqh mnoarﬂ-p. EWIIEI Ls-

FFmposals to idantjh-' SVHC consulations)
This list is under evaluation by ECHA and may subject to change in the future.

2. In accordance with Regulation (EC} Mo 1907/2008, 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 identified in
accordance with Article 5%(1) of the Regulation, if {a} the substance is present in those articles in guantities
totaling over one tonne per producer or importer per year; and (b) the substancea is present in those articles above
a concentration of 0.1 % weight by weight (w/w).

3. Article 33 of Regulation (EC) Mo 1907/2006 requires supplier of an article containing a substance meefing the
criteria in Article 57 and identified in accordance with Article 53(1) in a concentration above 0.1 % weight by
waight (w'w) shall provide the recipient of the article with sufficiant information, availabla to the supplier, to allow
safe use of the article including, as a minimum, the name of that substance in the Candidate List.

4. S5GS adopts the interpretation of ECHA for SVHC in article unless indicated otherwise. Detail explanation is
available at the following link:

hitp:‘webstage contribute sgs.nef'corpreach/documents! SGS-CTS SVHC-paper-EN-11.pdf
5. Test results in this report are based on the tested sample. This report refers to testing result of composite matarial

group by equal weight proporiion. The material in each composite test group may come from one articla.
6. [If a SVHC is found over the reporting limit, client is suggested to identify the component which contains the SVHC
and the exact concentration of the SVHC by requesting further quartitative analysis from the laboratory.
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=1 l.'| 3 N nr‘la: i C e and e documenl ComL Nl OCTECE- A b B FETRECEDN from W e M S ipsh e m s he mmcicn dnumns Th o e b epoed mod r bl e el e arin
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Test Result(s)

Concentration Reporting o
Substance Name CAS number EC number (%) Limit (%) Classification
Alkanes, C10-13, chloro
(Short Chain Chlorinated 85535-84-8 287-476-5 N.D. 0.05 PBET
Paraffins}
Anthracens 120-12-7 204-371-1 M.D. 0.05 PET
Taxic for
Bonzyl butyl phthalats (BBE) B5-88-T 201-622-7 N.D. 0.05 Hopradadisi
Bis{2-athylhaxyl)phthalate Tawic 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 PET
Carcinogen
Cobalt dichloride® TE46-79-9 231-589-4 N.D. 0.005 Tawxic for
Reproduction
4 4-Diaminodiphenylmathana 101-77-9 202-974-4 M.D. 0.05 Carcinogan
Diarsenic pentacxide” 1303-28-2 215-116-9 N.D. 0.005 Carcinogan
Diarsenic trioxide” 1327-53-3 215-481-4 N.D. 0.005 Carcinogan
; Taoxic for
Dibutyl phthalats (DBP) 84-74-2 201-557-4 M.D. 0.05 Reproduction
Hexabromocyclododecans 25637-95-4
(HBCDD) and all major 3194-55-6 047-145-4
diastersoisomers idantified (134237-51-7, 591-685-9 N.D. 0.05 PBT
la-HBCDD, g-HBCOD, 134237-50-5,
y-HBCDD) 134237-52-8)
Carcinogan
Lead hydrogen arsenate’ 7784-40-9 232-064-2 N.D. 0.005 Tawic for
Reproduction
Sodium dichromate 10588-01-9 C&ﬁ:uﬂg;&n
{Sodium dichromate, 234-190-3 N.D. 0.005 29
dahydiats) (FFa8-12-0) Tawic for
Reproduction
Sednk byl 2 e Atz 81-15-2 201-329-4 N.D. 0.05 vPvB
wylena (musk xylang)
Trigthyl arsenata” 15606-95-8 427-700-2 N.D. 0.005 Carcinogen
RESmTRSSEI s s e e e S TR
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Test Report No. Feo0101/LF-CTSAYAA13-55120  Issued Date: 2013. 12 11 Page 4 of 16
Concentration | Reporting i
Substance Name CAS number | EC number (%) Limit (%) Classification
[Oh-isobutyl phthalate(DIBP) B4-69-5 201-553-2 N.D. 0.05 Towic for Reproduction
2.4-Dinitrotoluene 121-14-2 204-450-0 N.D. 0.05 Carcinagen
Tris(2-chloroathyl) 115-96-8 204-118-5 ND. 0.05 Taxic for Reproduction
phosphate
: PBET. vPvB
Anthracens oil S0640-80-5 282-602-7 N.D. 0.05 Carcinogen
Anthracens oil, PET; vPvB
arthracene paste; 91995-17-4 295-278-5 N.D. 0.05 Carcinogen
distn. Lights Mutagen
Anthracens oil, PET; vPvB
anthracene paste, 91995-15-2 295-275-9 N.D. 0.05 Carcinogen
anthracenea fraction Mutagen
. PBT, vPvB
‘E‘pd’f‘_l"'ﬂcg“e l”'F' 30640-82-7 292-604-8 ND. 0.05 Carcinogen
anthracens-low Mutagsn
. PBET. vPvB
‘E‘:ﬂ?mg”ﬂ o i 90640-81-6 | 202-603-2 N.D. 0.05 Carcinagen
anthracene pas Mutagen
Coal tar pitch, PET; vPvB
high temperature G5996-93-2 266-028-2 N.D. 0.05 Carcinogen
Lead sulfochromate yellow Carcinogen
(C.l. Pigment Yellow 34)" el 2V a0 PR DS Taxic for Reproduction
Lead chromate molybdate Casicy
5 g R arcinogen
?%E?}e rad (C.l. Pigment Fed | 12656-85-8 235-759-9 N.D. 0.005 Tostic for Reproduiction
Lead chromate® 7756-97-6 231-846-0 ND. 0.005 . SRl
Toxic for Reproduction
: ; o Carcinogen
Acrylamide 79-06-0 201-173-7 N.D. 0.05 Mutagen

'I.l:C.l'l'I l-:‘!’l :"‘qIJ' LY WI. Cordiom o Sew e ovied weesl | pamabe T reqeesl O ECCEnDE W i
Artarticn m Srww o Etaton o by, cerhoaion o | sedcion am deteed femn. A 5 e
LT merorm IRy W I""IE‘-"“IQJ 2 CimT and en S0 ras ool PO MOreEd pATE 0§ PEIAST LB II.'H“:H:" -
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Test Report No. Feso101LF-CTSAYAA13-55129  Issued Date: 2013.12. 11 Page 5 of 16

Concentration | Reporting e
Substance Mame CAS number | EC number (%) Limit (%) Classification
: S 10043-35-3 233-138-2 . .
Boric acid 11113-50-1 5347434 M.0O. 0.005 Toxic for Beproduction
ooy 1330-43-4
D'i‘;ﬂ’”"‘ tetraborate. 12179-04-3 | 215-540-4 N.D. 0.005 Taxic for Beproduction
sl des s 1303-96-4
Jiciiakiofohint Gty 12967-73-1 235-541-3 N.D. 0.005 Tawic for Reproduction
heptaoxide, hydrate
Trichloroethylens 79-01-8 201-1687-4 N.D. 0.05 Carcinogen
) Carcinogen
Sodium chromate TI7E11-3 231-885-5 N.D. 0.005 Mutagen
Toxic for Beproduction
Carcinogen
Ammonium dichromate® 7789-09-5 232-143-1 M.D. 0.008 Mutagan
Toxic for Beproduction
Carcinogen
Potassium dichromate® F778-50-9 231-906-6 N.D. 0.005 Mutagan
Towic for Beproduction
: i Carcinogen
Potassium chromata T789-00-8 232-140-5 M.D. 0.008 Mutagen
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Test Report No. Fes0101/LF-CTSAYAA13-55129  Issued Date: 2013. 12. 11 Page 6 of 16
Substance Name CAS number | EC number Concentration | Reporting Classification
(%) Limnit (%)
. . T Carcinogen
Cobaltilly sulphats 10124-43-3 233-334-2 M.D. 0.005 Tewic dor Biaproduciion
S25 g gk oy Carcinogen
Cobalt(ll) dinitrata 10141-05-6 233-402-1 N.D. 0.005 Taxic for Beproduction
. ey Carcinogen
Cobalt(Ily carbonate 513791 208-169-4 N.D. K05 Toxic for Reproduction
3 i Carcinogen
Cobaltill) diacetate’ 71-48-7 200-755-8 M.D. 0.005 Taxic for Beproduction
2-Methoxyethanol 108-86-4 203-7T13-7 M.D. 0.05 Toxic for Reproduction
2-Ethowyethanol 110-80-5 203-804-1 M.D. 0.05 Toxic for Reproduction
: s e Carcinogen
Chromium trioxide 1333-82-0 215-607-8 M.D. 0.005 Mutagen
Acids generated from
chromium tricxide and
thair oligomers:
- . T73B8-94-5 231-801-5
Chiesie ol 13530-68-2 | 235-881-5 N.D. 0.005 Carcinogan
Dichromic acid i :
Oligomers of chromic
acid and dichromic
acid
1-mathyl-2-py rrolidone BT2-50-4 212-828-1 M.0O. 0.05 Towic for Beproduction
2-ethoxyethyl acetate 111-15-9 203-839-2 M.0O. 0.05 Towic for Beproduction
1.2-benzenadicarboxylic
acid, di-Cé-B-branced alkyl T16858-89-6 276-158-1 M.O. 0.05 Toxic for Beproduction
estars, C7-rich
1.2-benzenedicarboxylic
acid, di-C7-11-branched and BB515-42-4 271-084-6 M.O. 0.05 Toxic for Beproduction
linear alkyl estars
. Carcinogen
1.2, 3 trichloropropane 96-18-4 202-486-1 M.D. 0.05 Tiscic o Bpendisction
Hydrazine EBDDEE-FDT-EB 206-114-9 N.D. 0.05 Carcinogen
Strontium chromate® 7783062 232-142-8 N.D. 0.005 Carcinogen
e e e ot e e i = it M s e e g e, et e D
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Test Report No. Fe0101/LF-CTSAYAA13-55120  Issued Date: 2013.12. 11 Page 7 of 16
Substance Name CAS number | EC number Concentration ( Reporting Classification
(%) Limnit (&)
1.2-Dichloroethans 107-06-2 203-458-1 N.D. 0.05 Carcinogenic
2.2 -dichlorc-4.4™- —_— ) . .
methylenadianiline (MOCA} 101-14-4 202-318-3 MN.D. 0.05 Carcinogenic
2-Methaxyaniline 90-04-0 201-963-1 N.D. 0.05 Carcinogernic
o-Anisidine
l: hylbutyl) Equivalent level of
4-11,1,3.3-tetramet ity e ;. concarn having probable
phenol, {4-tert-Octylphenol) 110:664 el NA et sorious affects to the
amviranment
Aluminosilicate Refractory 650-017-00-8 ' :
Ceramic Fibres® (RCF) (idir rick) L B005 Cafcnoghnic
Arsenic acid® 7778-39-4 231-301-9 MN.D. 0.005 Carcinogenic
Bis{2-mathoxyethyl) ether 111-86-6 203-924-4 M.D. 0.05 Toxic for reproduction
Bis(2-methoxy athyl) 117-82-8 204-212-6 ND. 0.05 Tawic for reproduction
phthalate
Calcium arsenate” TI78-44-1 231-304-5 N.D. 0.005 Carcinogenic
Dichromium tris(chromate)” 24613-89-6 246-356-2 MN.D. 0.005 Carcinogenic
Formaldehyde, cligomeric
reaction products with aniline | 25214-70-4 500-036-1 N.D. 0.05 Carcinogenic
(technical MOA)
Lead diazide® 13424-46-9 236-542-1 M.D. 0.005 Toxic for reproduction
Lead dipicrate® G4 T-64-1 223-335-2 MN.D. 0.005 Toxic for reproduction
Lead styphnata® 15245-44-0 238-280-2 M.D. 0.005 Toxic for reproduction
e 127-19-5 204-826-4 N.D. 0.05 Toxic for reproduction
(OMAC)
Pantazinc chromate : :
octahyikicido” 49663-84-5 256-418-0 N.D. 0.005 Carcinogenic
Phenclphthalein 77-09-8 201-004-7 MN.D. .05 Carcinogenic
Potassium hydroxyocta- ' 4
aikoilzincstadch e’ 11103-86-9 234-323-8 MND. 0.005 Carcinogenic
- ' G Carcinogenic
Trilead diarsenate 3687-31-8 222-979-5 MN.D. 0.005 Toudic for reprodischion
Zirconia Aluminosilicate
Refractory Caramic Fibres E?|G'§1 ?-DD}-I-B M.D. 0.005 Carcinoganic
(Zr-RCE) ndax no.
B R e s e S R s R e
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Test Report No. Feo0101/LF-CTSAYAA13-55429  Issued Date: 2013. 12. 11 Page 8 of 16
Concentration | Reporting el
Substance Name CAS number | EC number (%) Limit (%) Classification
1.2-bis(2-mathoxyethoxy) : g ,
ethane (TEGDME; triglyme} 112-45-2 203-977-3 M.D. 0.05 Toxic for reproduction
1.2-dimethoxysethans;
ethylene glycol dimathyl 110-71-4 203-794-9 N.D. 0.05 Tawic for reproduction
othar (EGDME)
Diboron trioxids”® 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)” s ’
TGIC(1,3,5-tns {oxiranyl
methyl}-1.3,5-triazine- 2451-62-9 218-514-3 MN.D. Q.05 Mutagenic
2 4.6(1H,3H,5H)-triona)
B-TGIC (1,3, 5-tns[{25 and
2R)-2, 3-apoxypropyl} 1,3.5- ; : .
triazing-2.4.6-(1H 3H.5H)- 59653-74-6 423-400-0 M.0. 005 Mutagenic
triona)*
4 4"-bis{dimethylamino)
berzophencna (Michler's 90-94-5 202-027-5 M.0. 0.05 Carcinogenic
ketona)
M.MLN' N-tatrameathy]-4.4-
methylenedianiline (Michler's 101-61-1 202-959-2 N.D. 0.05 Carcinogenic
basea)
[4-[4.4-bis{dimethylamino)
berzhydrylidensloyclohes a- S
2 5-dien-1-ylidena] SHERCH S M.D. 0.05 Carcinogenic
dimethylammonium
chloride (C.1. Basic Violat 3)
[4-[[4-aniling-1-naphthyl][4-
(dimethylamino) phenyl]meth
yleneloyclohexa-2 5-dien-1- 2580-56-5 219-243-6 MN.D. 0.05 Carcinogenic
ylidane] dimeathylammonium
chloride (C.1. Basic Blue 26)
a,a-Bis[4-{dimethylamino)
phenyl]-4 (phenylaminao) : :
naphthalenc-1-methsnol G786-83-0 228-851-8 MN.D. 0.05 Carcinogenic
(C.1. Solvent Blue 4)
4 4-bis{dimethylamino}-4'- . 209-218-2 ; .
(mathylaminojtiityl alcohol 561-41-1 MN.D. 0.05 Carcinogenic
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Test Report No. Feso101/LF-CTSAYAA13-55129  Issued Date: 2013, 12. 11

Page 3 of 18

Substance Mame CAS number | EC number CDHD?SJF“O" rﬁ%ﬁ'}gﬁ Classification
Bis{pentabromophanyl) ethar ;s PBT
(DecaBDE) 1163-19-5 214-604-9 M.O. 0.05 vBvB
E;Eﬁmsaﬁ””m”dma””": T2629-94-8 | 2767452 N.D. 0.05 vPva
IEEDSEH”DM’““’QCE”“ 307-55-1 206-203-2 N.D. 0.05 vPva
:;g'mm"”'m“”d“a”“'c 2058-94-8 216-165-4 N.D. 0.05 vPva
el | wigosy | edoi4 N.D. 0.05 vPyB
4-(1,1.3,3-tetramathyibutyl)
phenol, ethoxylated - Equivalent level of
covering wall-defined . i N.D 0.05 concarn - probable
substances and UVCEB e g serious effects on the
substances, polymers and amironment
homeologues
4-Nonylphencl, branched
and linear — substances with
a linear and’or branched
alkyl chain with a carbon ;
number of 9 covalontly E nqnu;;ﬂeflt lihl;ilb{lg
bound in position 4 to - - M.D. 0.05 ; Hait th
phenol. covering alse UVCB- BB SR {T &
and well-dafined substances S
which include any of the
individual isomers or a
combination thereof

Equivalent level of

Diazene-1,2-dicarboxamide e : concern - probabla

(C.Cr-azodifformarnide)) i cles Ll G Gl sorious effects on
human health

Cyclohexane-1.2- Equiealant leval of

dicarbouylic anhydride ; concern - probabla

(Hexahydrophthalic EaEs) R N.D. . sonous effects on
anhydride - HHPA} human health
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Test Report No. Fes0101/LF-CTSAYAA13-55128  Issued Date: 2013. 12. 11 Page 10af 16
Concentration | Reporting e
Substance Name CAS number | EC number (%) Limit (%) Classification
Hex ahydromethylphathalic
anhydride, Hexahydro-4- 25550-51-0, 247-094-1, SR R
mathylphathalic anhydride, 19438-60-9, | 243-072-0, AT e”bib'f
Hexahydro-1- 48122-14-1, | 056-356-4, N.D. 0.05 D:E“HFDE‘U“; ggg"m m‘f’
methylphathalic anhydride, E7110-29-9 260-566-1 h health
Hexahydro-3 bt
methylphathalic anhydride
Toxic for reproduction
equivalant level of
L ; concern -probabla
Meathoxy acetic acid 625-45-6 210-894-6 M.D. 0.05 Y i
human health and the
environment
1.2-Banzenedicarboxylic
acid, dipentylestar, branched 3477 T-06-0 284-032-2 M.D. 0.05 Toxic for reproduction
and linear
Diisopentylphthalata (DIPP) 605-50-5 210-088-4 M.D. 0.05 Taowic for reproduction
M-pentyl-isopentylphtalate - M.D. 0.05 Taxic for reproduction
1.2-Disthoxyathane 629-14-1 211-076-1 M.D. 0.05 Toxic for reproduction
M, MN-dimethylformamids: Toxic for reproduction
Dibutyltin dichloride (DET) 683-18-1 211-670-0 N.D. 0.05 Fonisdin ppmdiantion
Acefic acid, lead salt, basic® | 51404-69-4 | 257-175-3 N.D. 0.005 il appedaion
Basic lead carbonate (trilead Touxic for reproduction
bis{carbonate)dihydraxide)* 1545 Sl HED): KNS
:;iff;ﬁg;f.””m basic 12036-76-9 234-853-7 N.D. 0.005 Toxic for reproduction
[Phthalato(2-}]diowotrilead £2011-06-9 573-BAB-5 N.D 0,005 Touic for reproduction

(dibasic lead phthalata)®
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Page 11 of 16

Substance Name CAS number | EC number Cnna?;t)ratiun ﬁrﬁ?ﬂ%ﬂ Classification
Dliox obis({stearato)trilead” 12578-12-0 235-702-8 N.D. 0.005 Toxic for reproduction
SF:E acids, C16-18, lead 91031628 | 292-966-7 N.D. 0.005 Taxic for reproduction
Lead bis(tetrafluoroborate)” 13814-96-5 237-486-0 N.D. 0.005 Toxic for reproduction
Lead cyanamidate” 20837-86-9 244-073-9 MN.D. 0.005 Toxic for reproduction
Lead dinitrate” 10099-74-8 233-245-9 MN.D. 0.005 Toxic for reproduction
Lead oxide {lead monoxide)}® 1317-36-8 215-267-0 MN.D. 0.005 Toxic for reproduction
Lead tetroxide (orange lead)” 1314-41-5 215-235-6 M.D. 0.005 Taxic for reproduction
Lead titanium trioxide” 12060-00-3 235-038-9 MN.D. 0.005 Toxic for reproduction
Eﬂ?&j@?m”i“m Zirconium 12626-81-2 235-727-4 N.D. 0.005 Taxic for reproduction
Efgﬁ;i‘:fj tatraoxide 12065-90-6 | 235-067-7 N.D. 0.005 Taxic for reproduction
Egﬁg:"]mm' antimony lead B012-00-8 232-382-1 N.D. 0.005 Taxic for reproduction
S.i:!:i%?dd' barium salt, lead- | gazps 758 272-271-5 N.D. 0.005 Taxic for reproduction
Silicic acid, lead salt” 11120-22-2 234-363-3 MN.D. 0.005 Toxic for reproduction
;ﬂ:ﬁ}‘s acid. lead salt. 62229-08-7 263-467-1 N.D. 0.005 Taxic for reproduction
Tetraethyllead® 7E-00-2 201-075-4 MN.D. 0.005 Toxic for reproduction
Tetralead trioxide sulphata® 12202-17-4 235-380-9 MN.D. 0.005 Toxic for reproduction
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SGS

Test Report No. F90101/LF-CTSAYAA13-55120  lssued Date: 2013.12. 11 Page 12 of 16
Concentration | Reporting et
Substance Name CAS number | EC number (%) Limit (%) Classification
Trilead dioxide phosphonate” | 12141-20-7 235-262-2 M.D. 0.005 Toxic for reproduction
Furan 110-00-9 203-727-3 M.D. 0.05 Carcinogenic
Propylene oxide; 1.2- Carci "
apoxypropane; 75-56-9 200-875-2 N.D. 0.05 ff'“”ge.”“:
mathyloxirane utaganic
. Carcinogenic
Diathyl sulphata 64-67-5 200-583-6 M.D. 0.05 Mutagenic
Dimethyl sulphata T7-78-1 201-058-1 M.D. 0.05 Carcinogenic
3-ethyl-2-methyl-2-(3- : g : . :
byl 3 cxazcbding 143860-04-2 421-150-7 M.D. 0.05 Toxic for reproduction
Dinoseb 88-85-7 201-881-7 M.D. 0.05 Toxic for reproduction
4 4"-methylenedi-o-toluidine 838-88-0 212-858-8 MN.D. 0.05 Carcinogenic
4 4-oxydianiline and its salts 101-80-4 202-977-0 N.D. 0.05 Carcinagenic
Mutagenic
4-Aminoazcbenzene; 80-09-3 200-453-6 M.D. 0.05 Carcinogenic
4-Phenylazoaniline
4-mathylm-
phenylenadiaming (2.4- 95-80-7 202-453-1 M.D. 0.05 Carcinogenic
toluzne-diaming)
B-mathoxy-m-toluidine 120-71-8 204-413-1 : .
(o rsiding] M.D. 0.05 Carcinogenic
Biphenyl-4-ylamine 92-67-1 202-177-1 M.D. 0.05 Carcinogenic
o-amincazotoluens 97-56-3 202-591-2 M.D. 0.05 Carcinogenic
o-Toluiding; 2-Aminctoluens 95-53-4 202-423-0 M.D. 0.05 Carcinogenic
M-methylacetamide T9-16-3 201-182-6 M.D. 0.05 Toxic for reproduction
1-bremopropane: 106-94-5 203-445-0 M.D. 0.05 Toxic for reproduction
n-propyl bromida
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Test Report No. Feso101/LF-CTSAYAA13-55129  Issued Date: 2013.12. 11 Page 13 0f 16

Concentration | Reporting

Substance Name CAS number | EC number Classification

(%) Limit (%)
Cadmium 7440-43-9 231-152-8 M.D. 0.005 Carcinogenic
Cadmium oxida 1306-19-0 215-146-2 M.D. 0.005 Carcinogenic
Dipentyl phthalate (DPP) 131-18-0 205-017-9 M.D. 0.05 Toxic for reproduction

4-Nonylphenel, branched
and linear, ethowylated
[substances with a linear
and'or branched alkyl chain
with a carbon number of 9 .
covalently bound in position Equwalamhlw_al of

4 to phenol, ethoxylatad - - M.D. 0.05 szﬂ;gm. awn?f
covering UVCE- and well- i h SIS SCCE
defined substances, to the environment
polymers and homologues,
which include any of the
individual isomers and'or
combinations theraof]

Ammonium
pentadecafluorooctancate 3825-26-1 223-320-4 M.D. 0.05 Toxic for repreduction
(APFO)
S ot oo 335-67-1 206-397-9 N.D 0.05 Toxic for reproduction
acid (PFOA) e : P
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Test Report No. Feo0101/LF.CTSAYAA13-55128  Issued Date: 2013.12. 11 Page 14 of 16
Concentration Reporting i
Substance Name CAS number | EC number (%) Limit (%) Classification
Dihaxyl phthalate 84-75-3 201-559-5 M.D. 0.05 Toxic for reproduction
Trixylyl phosphate 25155-23-1 246-677-8 M.D. 0.05 Towic for reproduction
Imidazolidine-2-thione; . ?
Simidazobing. 24kl 96-45-7 202-506-9 M.D. 0.05 Tawic for reproduction
Disodium 4-amino-3-[[4-[(2.4-
diaminophenyllazo][1,1-
bipheny(]-4-yl]azo] -5-hydroxy- : !
E-iphondaz oinaphihalons: 1937-37-7 217-710-3 M.D. 0.05 Carcinogenic
2 7-disulphonate (C.1. Diract
Black 38)
Disodium 3,3-[[1,1-biphanyl}-
4 4-diylbis{azo)]bisi4-
amincnaghthalene-1- 573-58-0 209-358-4 M.D. 0.05 Carcinogenic
sulphonata) (C.I. Direct Rad
28)
Carcinogenic
Equivalent level of
. . concemn having
Cadmium sulphide 1306-23-6 215-147-8 M.D. 0.005 probablo-sodious
effects to human
health
Load di{acetata) 301-04-2 206-104-4 M.D. 0.005 Toxic for reproduction
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Test Report No. Fe90101/LF-CTSAYAA13-55129  Issued Date: 2013.12. 11 Page 15 of 16

MNote:

1. PBL= Raporting Limit

2. N.D. = Not detected (lower than RL)
MNA. = Mot applicable for respective matenal typa.
The submittad sample was found to contain significant amount of spacific element(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 antirely. It may be assumed that the detectad
alement(s} have a non-SVHC source.

3. Definition of classification is listad in Appendix 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:

http:Vecha. suropa. ew'wely' guest'candidate-list-table (Candidate list)
hitp://echa. europa. B Drnpnsais tD-ldentlf'l.' substancas-of- -very- hml‘l—mnc&r’ﬂ:mumus

{F'mpnsals o |d9nnfy S"I."HC u::nnsulalmns:l
4. * The tast result is based on the calculation of selected alementis) / marker(s) and to the worst-cass scenano. Faor

detail information, please refer to the SG5 REACH website: www.reach sgs.com/substance-of-very-high-concern-

analysiz-information-pags.btm
The client iz advised to review the chemical formulation to ascertain above metal substances present in the article.
BL = 0.005% iz evaluated for cloment (ie. cobalt, arzenic, lead, sodium, chromium, chromium(Vi), silicon,
aluminum, zirconium, boron, and potassium respectively), except molybdenum BL=0.0005%
0.1% (w'wl = 1,000 ppm = 1,000 mg'kg

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

Picture of Sample as Received :

*** End of Report ***
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Appendix A

Classification
Carcinogen
Category 1:

Carcinogen
Category 2:

Mutagen
Category 1:

Mutagen
Category 2:

Taoxic to
Reproduction
Category 1:

Toxic to
Reproduction
Category 2:

PET & vPvB:

Thm Zocerws m ma 3y e Dompary asbac

Definition under 67/548/EEC and Regulation (EC) No 1907/2006

Substances known to be carcinogenic to man. Thera is sufficient evidence to establish a causal
association between human axposure to a substance and the development of cancer.

Substances which should be regarded as if they are carcinogenic to man. There is sufficient
evidence to provide a strong presumption that human exposure to a substance may result in the
development of cancear.

Generally on the basis of:

- appropriate long-term animal studies

- other relevant information.

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

Substances which should be rogarded as if they are mutagenic to man. There is sufficient
evidence to provide a strong presumption that human expesura to the substance may result in the
development of heritable genetic damage. generally on the basis of:

- approprate animal studies,

- other relevant information.

Substances known to impair fertility in humans. There is sufficient evidence to establish a causal
relationzhip betweeon human axposura to the substance and impaired fortility.

Substances known to cause developmental toxicity in humans. There is sufficient evidence to
astablish a causal relationship between human exposure to the substance and subseguent
developmental toxic effects in the progeny.

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

- clear evidence in animal studies of impaired ferfility in the absance of toxic effects. or. evidence
of impaired fertility eccurring at around the same dose levels as other toxic effects but which is not
a secondary nonspecific consequence of the other toxic effects,

- other relevant information.

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

- cloar results in appropriate animal studies whare effects have bean obsarved in the absence of
sign:s 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.

Substances which ars persistent, bioaccumulative and toxic (PBT) or very persistent and very
bioaccumulative (vPvB) pose a particular challenge to the chemicals safety management. For
these substances a “safe” concentration in the environment cannot be established with sufficient

reliability.
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2014.1017 | 2.0 Packing Process change Y.J Cho J.K Park

http://www.samsungled.com 54 |54



