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Product Family Data Sheet

LM561 B — 5630 Middle Power LED for High CRI

- el

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 = 257)

Nominal Sorting Condition Im @65mA
ceT Product Code Flux Rank
Flux Range (¢,, Im)
SY 20.0 ~ 22.0
2700K SPMWHT541MD7WAW % S0 Sz 22.0 ~ 24.0
S1 24.0 ~ 26.0
SY 20.5 ~ 225
3000K SPMWHT541MD7WAV % SO Sz 225 ~ 245
S1 245 ~ 26.5
SY 22.0 ~ 24.0
3500K SPMWHT541MD7WAU % S0 Sz 24.0 ~ 26.0
S1 26.0 ~ 28.0
SY 23.0 ~ 25.0
4000K SPMWHT541MD7WAT S0 Sz 25.0 ~ 27.0
S1 27.0 ~ 29.0
Notes:

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

2)Warm white : "¥" can be "0"(Whole Bin), "H"(Half Bin) or "M"(Quarter Bin) of the color binning.

http://www.samsungled.com
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2) Color Bins (T, = 257C)
2-1) Color Binning

Nominal L. .
ceT Product Code Color Rank Chromaticity Bins
i W1, W2, W3, W4, W5, W6, W7, W8,
SPMWHT541MD7WAWO0S0 | WO(Whole bin)
W9, WA, WB, WC, WD, WE, WF, WG
W5, W6, W7, W8
2700K SPMWHT541MD7WAWHSO0 | WH(Half bin)
W9, WA, WB, WC
SPMWHT541MD7WAWMSO0 | WM(Quarter bin) W6, W7, WA, WB
. V1, V2, V3, V4, V5, V6, V7, V8,
SPMWHT541MD7WAV0S0 | VO(Whole bin)
V9, VA, VB, VC, VD, VE, VF, VG
V5, V6, V7, V8
3000K SPMWHT541MD7WAVHSO0 VH(Half bin)
V9, VA, VB, VC
SPMWHT541MD7WAVMSO0 | VM(Quarter bin) V6, V7, VA, VB
. U1, U2, U3, U4, U5, U6, U7, U8,
SPMWHT541MD7WAV0S0 | UO(Whole bin)
U9, UA, UB, UC, UD, UE, UF, UG
U5, U6, U7, U8
3500K SPMWHT541MD7WAVHSO0 UH(Half bin)
U9, UA, UB, UC
SPMWHT541MD7WAVMSO0 | UM(Quarter bin) U6, U7, UA, UB
i T1, T2, T3, T4, T5, T6, T7, T8,
SPMWHT541MD7WATO0SO0 | TO(Whole bin)
T9, TA, TB, TC, TD, TE, TF, TG
4000K SPMWHT541MD7WATHSO0 TH(Half bin) T5, T6, T7, T8, T9, TA, TB, TC
SPMWHT541MD7WATMSO0 | TM(Quarter bin) T6, T7, TA, TB

http://www.samsungled.com
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2-2) Chromaticity Region & Coordinates
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2-3) Chromaticity Region & Coordinates

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

V rank (3000K)

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

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

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

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

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

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

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

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

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

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

http://www.samsungled.com

0.4147 | 0.3814 0.4221 | 0.3984
0.4183 | 0.3898 0.4259 | 0.4073
V1 V9
0.4242 | 0.3919 0.4322 | 0.4096
0.4203 | 0.3833 0.4281 | 0.4006
0.4203 | 0.3833 0.4281 | 0.4006
0.4242 | 0.3919 0.4322 | 0.4096
V2 VA
0.4300 | 0.3939 0.4385 | 0.4119
0.4259 | 0.3853 0.4342 | 0.4028
0.4259 | 0.3853 0.4342 | 0.4028
0.4300 | 0.3939 0.4385 | 0.4119
V3 VB
0.4359 | 0.3960 0.4449 | 0.4141
0.4316 | 0.3873 0.4403 | 0.4049
0.4316 | 0.3873 0.4403 | 0.4049
0.4359 | 0.3960 0.4449 | 0.4141
V4 VC
0.4418 | 0.3981 0.4513 | 0.4164
0.4373 | 0.3893 0.4465 | 0.4071
0.4183 | 0.3898 0.4259 | 0.4073
0.4221 | 0.3984 0.4299 | 0.4165
V5 VD
0.4281 | 0.4006 0.4364 | 0.4188
0.4242 | 0.3919 0.4322 | 0.4096
0.4242 | 0.3919 0.4322 | 0.4096
0.4281 | 0.4006 0.4364 | 0.4188
V6 VE
0.4342 | 0.4028 0.4430 | 0.4212
0.4300 | 0.3939 0.4385 | 0.4119
0.4300 | 0.3939 0.4385 | 0.4119
0.4342 | 0.4028 0.4430 | 0.4212
V7 VF
0.4403 | 0.4049 0.4496 | 0.4236
0.4359 | 0.3960 0.4449 | 0.4141
0.4359 | 0.3960 0.4449 | 0.4141
0.4403 | 0.4049 0.4496 | 0.4236
V8 VG
0.4465 | 0.4071 0.4562 | 0.4260
0.4418 | 0.3981 0.4513 | 0.4164
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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

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

http://www.samsungled.com

0.367 | 0.3578 0.3702 | 0.3722
0.3726 | 0.3612 0.3763 | 0.376
T T9
0.3744 | 0.3685 0.3782 | 0.3837
0.3686 | 0.3649 0.3719 | 0.3797
0.3726 | 0.3612 0.3763 | 0.3760
0.3783 | 0.3646 0.3825| 0.3798
T2 TA
0.3804 | 0.3721 0.3847 | 0.3877
0.3744 | 0.3685 0.3782 | 0.3837
0.3783 | 0.3646 0.3825| 0.3798
0.3840 | 0.3681 0.3887 | 0.3836
T3 TB
0.3863 | 0.3758 0.3912 | 0.3917
0.3804 | 0.3721 0.3847 | 0.3877
0.384 | 0.3681 0.3887 | 0.3837
0.3898 | 0.3716 0.395 | 0.3875
T4 TC
0.3924 | 0.3794 0.3978 | 0.3958
0.3863 | 0.3758 0.3912 | 0.3917
0.3686 | 0.3649 0.3719 | 0.3797
0.3744 | 0.3685 0.3782 | 0.3837
T5 TD
0.3763 | 0.376 0.3802 | 0.3916
0.3702 | 0.3722 0.3736 | 0.3874
0.3744 | 0.3685 0.3782 | 0.3837
0.3804 | 0.3721 0.3847 | 0.3877
T6 TE
0.3825| 0.3798 0.3869 | 0.3958
0.3763 | 0.376 0.3802 | 0.3916
0.3804 | 0.3721 0.3847 | 0.3877
0.3863 | 0.3758 0.3912 | 0.3917
T7 TF
0.3887 | 0.3836 0.3937 | 0.4001
0.3825| 0.3798 0.3869 | 0.3958
0.3863 | 0.3758 0.3912 | 0.3917
0.3924 | 0.3794 0.3978 | 0.3958
T8 TG
0.395 | 0.3875 0.4006 | 0.4044
0.3887 | 0.3836 0.3937 | 0.4001
7 147



I

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, 110°C -
Forward Current IF 150 mA -
Peak Pulsed Forward Current IFp 300 mA Duty 1/10 pulse width 10ms
Thermal resistance R, j-s 16 C/W Junction to solder point
Assembly Process Temperature - 260C, < 10sec -
ESD - 5kV HBM

2) Electro-optical Characteristics

Item Unit Nc::ng.:_lal Pgooddft Rank Min Typ Max
AZ 2.70 - 2.80
) A1 2.80 - 2.90
Forward Voltage (Ve B B _
(@65 mA, Ts = 25C) \Y WA | A2 2.90 3.00
A3 3.00 - 3.10
A4 3.10 - 3.20
SY 20.0 - 22.0
2700K
*WAW % S0 Sz 22.0 - 24.0
(W)
S1 24.0 - 26.0
SY 20.5 - 22.5
3000K
(V) *WAV S0 Sz 225 - 24.5
Luminous Flux (®,) m S1 24.5 - 26.5
(@65 mA, Ts = 257C) 3500K SY 22.0 - 24.0
*WAU S0 Sz 24.0 - 26.0
(Ux)
S1 26.0 - 28.0
SY 23.0 - 25.0
4000K
*WAT S0 Sz 25.0 - 27.0
(T)
S1 27.0 - 29.0
Reverse Voltage B B B B
(@5 mA, Ts = 25%) \Y 0.7 1.2
Color Rendering Index(Ra)| - - - 7 90 - -
Special CRI (R9) - - - - 50 - -

Notes:

1) SAMSUNG ELECTRONICS maintains a tolerance of V0.1 V, ®,:#5 %, R, :#3.0, R9 6.5 on
measurements
2) " * " is Product Code of "SPMWH4®541MD7".

http://www.samsungled.com 8 /47
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3. Typical Characteristics Graph (T, = 257)
1) Spectrum Distribution

[CCT : 2700K & 3000K]
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2) Forward Current Characteristics

[Relative Luminous Flux vs. Forward Current] (T, = 257)
Relative Luminous Flux vs. Forward Current
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3) Temperature Characteristics

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

Relative Luminous Flux vs. Temperature

95 \
\

85

80

Relative Luminous Flux{%)
[V}

[

70

20 40 60 80 100 120
Ts(c)

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

Forward Voltage vs. Temperature
105

100

95

90

85

Forward Yoltage(’:)

a0

73

70

0 20 40 60 80 100 120
Ts(c)

http://www.samsungled.com 11 /47



CIELR

4) Color shift Characteristics

[Color Ax, Ay vs. Forward Current] (T, = 25%)
S
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5) Derating Curve
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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 o D
******* - I | 3 ] [ B| =
L &0 ] Bl =~
| | ISR :
40 0.0 ose | F
5.0¢ 1
530 0.30 S.00
Anode 550 | : 50
Front View
n IS
| e I
. = 2] 7 :
560 ' = 2

528
S80

Recommended Land Pattern

Notes:

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

2) Ts point & measurement method

(D Measure the nearest point to the thermal pad. If necessary, remove PSR of PCB to reach Ts

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

damaged.

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

http://www.samsungled.com 14 / 47
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5. Reliability Test Iltems and Conditions

1) Test Items

Test Item Test Conditions Test Sample No
Hours/Cycles
125 C 24hrs drying — 60 C, 60 %RH 120hrs
MSL Test ~ 260 C 10sec 3 cycles 1 cycle 11
Room Temperature 25 C+3 ‘C, DC150 mA 1,000 hrs 22
life test
High Temperature 85 C+3 C, DC150 mA 1,000 hrs 22
life test
High Temperature 85 C+3 C, 85 %22 %RH, DC150 mA 1,000 hrs 22
humidity life test
Low Temperature -40 C+3 C, DC150 mA 1,000 hrs 22
life test
Powered Temperature -45°C/20 min < 85C/20 min, Sweep 100 cycle 29
Cycle test 100min cycle on/off: each 5 min, DC 150mA
-45 T/15 min < 125 T/15 min
Th | Shock N I 1
erma ocl *> Hot plate 180 C 500 cycle 00
High Temperature Ta=120 C+3 C 1000 hrs 11
Storage
Low Temperature Ta=-40 C+3 C 1000 hrs 11
Storage
R1:10 MR,
ESD(HBM) Rato e 5 times 5
V = 45 kV
R1:10 MR,
ESD(MM) CF.%O%F 5 times 5
V = +0.5 kV
. . 20~2000~20 Hz 200 m/SZ, Sweep 4 min
Vibration Test X, Y, Z 3 direction, each 1 cycle 4 cycles R
Mechanical Shock Test 15006, 0.5 ms, 5 cycles 11
3 shocks each X-Y-Z axis y
2) Criteria for Judging the Damage
. Limit
Item Symbol Test Condition
Min Max
Forward Voltage Ve lF = 65MA Init. Value*0.9 Init. Value*1.1
Luminous Flux D, [ = 65 mA Init. Value*0.7 Init. Value*1.2

http://www.samsungled.com 15 / 47
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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 16 /47



AR

7. Tape & Reel

1) Taping Dimension

@) 4.00 +0 - e == fe— 2.00 :0.05 (8)
= rd W
@ 4 .00 [ " - - 5
.—"/ " -
I 4 :
4
' 5, L LY ._;-' i '
'\/—I\\--\. 1} A 1 ¥ i = # r.—.'.—ﬁ
= / N B , =
Qi+ 12,00 £0.30 ! \| | - ) ‘
| : |.: _' {*
\ J ', = “ =
N &=— Wl =—=" Ji
St - s | - .\:'\F. H
1
Anode Mark (Cutting side) | :
'I! |
f— BAAK __..' ] I._.|1_ Y] : B
o I—-—
3) 0.10

Tapping Diretion

End

(unit : mm)
10() x
5 +0.10 E ‘
(pa
P
i = .“1:_'3]
@
] 'JET U ) f——
()
Start

More than 100~200mm
Unloaded tape

Mounted with
LED package

More than 500mm
Unloaded tape

http://www.samsungled.com
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500mm
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2) Reel
1) 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

@bOdeE D
A1x1SY

SPMWHT541MD7WA%0S0 A1%1SY

T
GLAW94001 / 1001 / 2,500 pcs
(e Rank Code

T

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

Rank Code

@® : Forward Voltage(V¢) Rank (refer to page. 7)
©@ : Chromaticity Coordinate Rank (refer to page. 5~6)
©® : Luminous Flux(®,, Im) Rank (refer to page. 3)

2) LOT Number

The Lot number is composed of the following characters

A1%1SY

SPMWHT541MD7WA%0S0 A1%1SY 01
T
GLAW94001 / 1001 / 2,500 pcs
Ui

T

D2RBBEDE®O® / 1@®© / 2,500 PCS

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

: L (LED)

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

: Month (1 ~ 9, A, B)

©@ 0 & o 0

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

http://www.samsungled.com 19 /47
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9. Packing Structure

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

Reel

A1%1SY

SPMWHT541MD7WA%0S0 A1%1SY 01
T
GLAW94001 / 1001 / 2,500 pcs
Ui

T

HUMIDITY INDIE

000000

Aluminum Vinyl Bag

A1%1SY

SPMWHT541MD7WA%0S0 A1%1SY 01
T
GLAW94001 / 1001 / 2,500 pcs
Ui

Phiusuneg
Material : Paper(SW3B(B)) / /
SIZE(mm) / A ! / /
TYPE
L W H
7inch | 24545 | 2205 | 18245 /
a 000 |71 4
IDE
ORS] § H
Al1%1SY CHIP LED
SPMWHT541MD7WA%0S0 A1%1SY 01 W
U T T T T I y 7
GLAW94001 / 1001 / 25,000 pcs >
U /‘ L /
<P )
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2) Aluminum Packing Bag

LEVEL

2a

S, Alx1SY

SPMWHT541MD7WA0S0 A1k 1SY 01
ORI R
GLAW94001 / 1001 / 2,500 pcs
NI

T

CAUTION

This bag contains
MOISTURE SENSITIVE DEVICES

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

®
LEAD-FHEE

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

B Important

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

W =0 A

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

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

| ¥2
3 A 33 AARLEE $AA Do FA7] v

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

Silica gel & Humidity Indicator Card in Aluminum Vinyl Bag

http://www.samsungled.com
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10. Precaution for use

1) For over-current-proof function, customers are recommended to apply resistors to
prevent sudden change of the current caused by slight shift of the voltage.
&= LXNE ol M2 OIAEH OIS0l 2ol OFIEl= M7 =28 HetE 2hXlot)|

Flol Mgt S8 EXIE HEE.

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

NEOl 22 AMlls IPA AES 2EE

i

ol

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

LEDS| &€& Al, & d7=s F8 U2k

]l

edotd 2EE00F &,

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

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

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

Aol S8 El 01 0F &

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

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

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

ol

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

ABBIT 22 MES Sa™i S0 N2 PAS SOIM A ZRE 5
AXE HANA SRS AS ARE
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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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11. Hazard Substance Analysis
1) RoHS

SGS

Test Report Mo. reao1i1 LF-CTs v a13-34757 lssued Diate: 2043 (7. 25  Pagedof 7

Te!  guM3UNGELECTRONICS CO., LTD.
128, 5amesungro

“roungtong-gu

Sunaresi

Greonggido

karea

Thee follswing merchandise was submitted and identified by the client a5 :

G5 Fle Mo, EATRATEECER S

Product Mame ;5530 G2 CRBE0

tern HosPart Ho. : HeA

Received Date 2013 07, 13

Test Period AR OF 18 o 20M3.07. 25

Test Results : Faor futher details, please referto follawing pagels)

Test Perfomed : 535 Korea tested the sampleiziselected by applicant with following results.

Job Commments : By the applicants =pecific request, the sampling and testing wwas peformed onby for the part

indizated in the phato without dis ass embhy.

5G 5 horea Co., Ltd.

Tirnothy Jeon \w B
Jirhee Kim f
Cindy Park

Jerry Jungf Testing Ferson Jeff Jang ! Chemical Lab Mg

TH sl b bum by Fu Corper ubel b b Comsl Gl of Jecls e relel reld e ssal o ssbs d Herrassrscs oo Dol e, sl el sesrk, obel b 'mee ww Cosle o Hsbers Dok o
dlarier b v fn B e | by, Fomrriler s skl kim mlire s Fak b b ol e e b kel e el m i b ik, Fu Gy Sk ol B rw o e e e o s e b i o Clerf bnalen, §

=7, 'hn Earp el iah el b b el orw B s ol ek e w bl b skt g ol ek 1 e e shigm ue e e e ] s e e mmpd i b il e e sy e 6 B G i b e el sl

g R e ol e e [ -

fre-n e b B ity e

IZ e O valey, 3559 Hopye-dong Do, Anypings, Gyeonpp=do, Foes 43 100
2T Rrmco,ld. | I |mE LB OO - AR [ S A b (e e oo b e b

PO Ve o |

Fiamiss o Ihe F0% Gioup (oo e s e e de T v b o)
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SGS

Test Report No. reantoi AF-cTsAva A 1534757 lzsued Date: 2013.07.25 PageZ? of 7
Sample No. . AYRA1334757.001

Sample Description . 5530 32 CRED

tern Mo JfPart Ho. T MAA

Materdalz s MAA

Heawy Metals

Tant ttem 1 unit Tart Mathod moL Ra ultn

Cadmium (Cd) mighg Wikth reference to IEC G2321:2008, ICP 1] N.O.

Lead (Ph) migthy Wlith referance to IEC G2321:2008, ICP 5 N.0O.

hercury (Hg) mighg ith reference to IEC 623212008, ICP 2 N.0O.

Hexawalent Chromium (Cr W) mgha ith reference to IEC 623212008, LhA5 1 N.0O.

FArtimony {5k migikig iith referenceto BPA30S52(19967, US EPA 10 H.O.
GO10B(19967, ICP

Frzenic (5] migthyg ith reference to BPA30S52(1996), US EPA 10 H.D.
GO10B(19596Y, ICP

Berdium (Be) mighyg iNith reference to  BPAZ0S5E(1996), US EPA [IB4] H.O.

GO10BCT956), ICP

Flarme Retardants-FEBsPEDOES

Tont tem 1 unit Tant Mathod MOL Ra 1ultn
honcbromobiphe md mighig ‘Mith reference to IECAHZ3212008, GC-MS b M.0O.
Oibromaobipheny migha ith reference to IECE23212008, GC-hMS 4 M.0O.
Trbromebiphernd migha With reference to IECE23212003, GC-MS ] M.0.
Tetrabromabipheny mighg ‘ith reference to IECGH23212008, GC-MS 5 M.0O.
Pertabromobipheng mighig ‘ith reference to IECG23212008, GC-MS 4 M.0O.
Hexabromabiphend mighg ‘ith reference to IECG23212008, GC-MS 5 M.0O.
Hepabromobipheny mighg ith reference to IECEH23212008, GC-MS 5 M.0O.
COetabromabipheny migthg ‘ith reference to IECEH23212008, GC-MS 5 M.0O.
Monabromabiphernd migihig ‘ith reference to IECEH23212008, GC-MS b M.0O.
Cecabromabiphend mghg ‘ith reference to IECEH23212008, GC-MS 5 M.0O.
honcbromodiphemd ether mgha ‘Mith reference to IECEHZ3212008, GC-hMS 5 M.0O.
Oibromodpheny aher migha ith reference to IECEHZ3212008, GC-hMS 5 M.0O.
Trbromadiphernd ether mighig Mith reference to IECHZ3212008, GC-hMS b M.0O.
Tetrabromadipheny ether mighig ith reference to IECH23212008, GC-MS ] M.0O.
Pertabromadipheny ether mgha With reference to IECE23212008, GC-MS 5 M.0.
Hexabromadipherd ather mighg ‘ith reference to IECEH23212008, GC-MS 5 M.0O.
NOTE:
(1aH.0. = Hot detected.(<hil L)
[Zymgtg= ppm
(F DL = Method Dretedion Limit
[<F1- = Mo regulation
51 Hegative = Undetectable f Positive = Detectable
(617" = Qualitative anakysis (Mo Unit)
(71" = Buoilingwater- extracion:
MNegative = Absence of CrWl coating
Fositive = Presence of Gl coating; the detedted concentration in boilingwater exdraction
saldion s equal or greater than .02 mgg with 50 cmZ zample surdface area.
W e b it by Bn Crpey bl b K Carml Carle o Dk e el ol mmal 51—k o ¥ S iy S A S

Ha T m o G ol ==
i Barfer b mrr b B e o | ey, Forriieier mre fobsielier k. s ek e p ek o] B ] b el b arsller i b © ek, b
=7 'hn Corparh s b iy b e Clerd e (e el el o e b8 sl b sk g ol b e skl B e e sl s ke ' B s e merel .
[y e s [ [y
Vel Sk B orplem] iy

i
i

|
o2 Mha O vy, 5553 H
EOTRTEGo,Ld. 132 [ B O

apw-d o, D ongan-u, Anyan-s, Gysonoo-d o, Foss 43 100
13 |ME' 4803 B hin Jbeeenatsh oo by e by a0 comimeesn bl

FOS2WE Aors

Kambm of lhe 20% Gioup [Fooa S o e de T3 ve o)
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SGS

Test Report No. reavioiLr-CcTsAva A 534757 lssued Date;: 2013 07.25  Page3 of 7
Sample No. . BT 3 ZATST 00

Sample Description 5530 G2 CRAO

tern MaJfPart Ho. T MAA

Materals T MAA

Flarne Retardants-FEBs/FEOES

Tant ttem 1 unit Tart Mathod MoL Ranulty
Hapabromodpheany aher Mgk ‘ith reference to IECEH2321200%, GC-MS 5 N.0O.
COtabromodipheny ether migihig ‘ith reference to IECG23212008, GC-MS f N.0O.
Monabromadipheryd ether mighig ‘ith reference to IECG2321 2008, GC-MS ] H.0O.
Cecabromadiphend ather mighg ‘ith reference to IECEH2321 2008, GC-MS 5 N.0O.

Halogen Cortert

Tant tem 1 unit Tart Mathod MoL Ranults
Bromine(Br) migihig BS EN 14832007, IC a0 N.0O.
Chlarire 1) mighig BS EM 14832:2007 , IC a0 H.0O.
Fluarine(F) mighig BS EN 14832007, 1C a0 Gig
lodineT) mighig BE EM 14822007, 1C 1] M.O.

Organctin Compounds

Tant tem 1 unit Tart Mathod MDOL Ranultn
Trbutytin (TET) mighig DM 3840713 , G CMmS 1 H.0O.
Tripherdtin (TPHT) mighig OIM 3840713 , G G5 1 H.0O.
Cibutytin (DBT) mighig Dl 3840713, GCmds 1 M.0O.
Diochyltin 00T migkg OIM 38407-13 | G CMdS 1 N.0O.
hdanobutwitin (B T) mighyg OIM 38407-13 | G CAdS 1 N.0O.
Biz (mbutyttin)oxide (TBTO) mighyg OIM 38407-13 , G CMdS 1 H.0O.
honooctltindi0T) migthyg Ol 38407-13 , G Chls 1 M.0O.
Tetrabutytin (TeBT) mighig Ol 38407-13 , G Cmds 1 N.0O.
Otheds
Tant tem 1 unit Tant Mathod MOL Ranultn
PF 0% (Perfluorooctare mighyg US EPAZSOCIIS0C, LTS 1 H.0O.

Sulforates- Acdfietal Sattitmide)

NOTE:

(1IH.D. = Mat detactad. (<MD L)

(Z)makg= ppm

(Z1hiDL = Method Drete dion Limit

[<¥1- = Mo regulation

51 Hegative = Undetedtable / Positive = Detectable

(6717 = Qualitative anatkysis (Mo Unit)

(717 = Buoilingwater- extracion:
Megative = Absence of Crvl coating
Fositive = Presence of CrYl coating; the deteded concentration in boilingwate - extraction
salution 5 equal or greater than .02 mgkg with 50 cmz zample surface area.

"Heosmmrerl b ko by B Cerper bl bk Cowsl Corlies d Jecks piie rwied, rslbh s smel a0 skl HeorrasGsec s noor ol we, b s
i Barfer b merr b b el | Ry, Forriieder e fobsleler ko s Fenk, e p beie ol B e b el il sl m sk b 1k, b Do

=T 'hm Corpayd s b Sy b e Clerd e (B sl sl s w8 bl b kg ol sk iy e e el marw e e e e e p—

o ey ] e e [ o e

fre- P rarrl oty i

| == e ey, 5958, Hoym-domn Bongan-gu, Anyeng-s, Cysonm-de, Ko 40 100
BT RTECoLd. I | LB O - 12 | A3 0 hin Jbees anabab oo by v b anacominmnbh

FOS2 e Aors |

Fmmim of lhe 35% Gioup Moo & 15 ks de S bn o
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Test Report No. reantot AF-cTsava s 1334757 lzsued Date: 2013, 07.25 Paged of 7

Ficture of Sample as Received:

MOTE:

(13N.0. = Hot detected.(<hil L)

(21 mgdg= ppm

(2 MDL= hethod Drete dion Limit

[<1- = Mo regulation

(51 Hegative = Undetectable f P ositive = Detectable

(577" = Qu alitative analysis (Mo Unit)

(71" = Bailingwate - edra dion:
Megative = Abzence of Crvl coating
Fozitive = Presence of MYl coating; the deteded concentration in bailingwate - extraction
zsalation i5 equal ar greater than 0.02 mglg with 50 emi? sample suface area.

"Hosmmrwd b ks by bn Cerpey bl b b Cowel Gl o Jecim e rwel, reli o msal s sseab o Heorrsssscss moooc Gl s, =
dlerler b v b B i | R blly, Forrlder e fobsblier ks sl w bk e p bk ol e ] b ko el el sk b rmlenk, b B s, Bk o

=T 'hn Carp eyl ah iy b b el o (He s s rad sk e e w bl e kg ol ki e ki o e e s b e el p—mpd

o gy B e m—r Tk o

Ui e b gy .

2, hm O waliey, 5388, Hogre-dong, O ongan-gu, Anvan-s, Sysonoed o, Ko 43 100
SOE KT o Lh. | iz imar 4w om -3 (I S0 W fin (b o i e

P2 Ve S0 |

Fiambm o Ihe T0% Sioup [Fo o6& G as sie de T v bn o]
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SGS

Test Report NO. Feactod AF-CTSRYL 41324757

Izsued Drate: 2013 07, 25

Page5of 7

Testing Flow Chart for RoHS:Cd/Ph/Hg/Cr" /PBBs 8PBEDEs Testing

Co/PvH

PBEBsFBLOES

cr

B+

cr

Mechanic_Sample

Mechanic_Sample

Mechanic_Sample

Mechanic_Sample

Sample Measurement

Sample Measurerment

Sample Measurement

Sample Mea=suremeant

Acid Digestion with
hcrowawvesHotplate

Solwvent Extraction
of the Sample

Nonmaallic Maerial

Maallic Maerid

Filtraion

Screen Andysis

Adding Extraction Salution

Spot Test ! Baoiling
‘Water Extraction

Residus

Concent ration/Dilution
of Extraction Solution

Heding to S0~95%
for Extracdion

Filtration and pH Adjust ment

Adding 1,5-
Diphenycarbazide
for Color Developrent

#dding 1,5-Diphenylcarbazide
for Color Deweloprent

A Red Color Indicates
the Presence of Crivl

Total Digestion Filtration
ICP-AESIAASMS GC/MS
DATA, DATA

Corfirm
UY-Yis with UW-Wis
OATA OATe

The zamples were diesolved totally by pre- conditioning method according to above flow chart for Cd,Pb,Hg.
Sedion Chief : Gikaea ™

NOTE:

(1IN0 = Mot detectad. (< b0 L)
(2)mgdg = ppm
2y DL = Method Detection Limit
41- = Mo regulation
B1MNegative = Undetedable / Positive = Detectable
(617" = Qualitative anaty=zis (Mo Unit)
717 = Boilingwater- extraction:
Megative = Abzence of CrwWl coating

FPozitive = Presence of CiYl coating; the detedted concentration in bailin guwate - exdraction

salution i equal ar greater than 0.02 mglg with 50 cmi? sample suface area.

TH smrel b bum by b Cerpey ubed b b Cwwd Gl o Jecke e rsked, rddh o mmal o m—_bb
Al b v b B el | Ry, F

=7 'bn Corp eyl iab bl b b Ellrd e B sl ol s w8 e b kg ol k1 e skl B e e el e e He e el s p—

e gy e ol ——r |k -

fre-» e I B gy e

Ha s e G ol o, b et el
okt bitin. s i . P o Pl i & mim Fod i ol ik Fo s B K Bk
——

o e bl el wr | e B el ol Gl

-
S, el e e sy n] o B oy G o el e

ID "m0 valley, 3559 Hopys-domn Do, Snpanpes, Cysonppdo, Fmes 43 100
oS HomGo,ld. | v |me LEmom -3 |WE L8038 b ke nabh ool e b nacaminmn b

FIGE Wier Sores |

Kambs o Ihe T0T Coup [ToosoGond sis de T v b o)
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SGS

Test Report No. reso101 LF-cTsavaa13-34757 lssued Date: 20M3. O07.25 FageGof 7
Flow Chart for Inorganic Elements Testing

Inorganic Elements

Mechanic_Sample

Sample Mezsurement

Acid Digestion with
MicrowenefHotpla e

I
Filtratian

Residus

Total Digestion

ICP-AES

DATA

NOTE:

(1. D= Mot detected.( <MD L)

(2)mgdg = ppm

(2 MDL = hdethod Orete cion Limit

41- = Mo regulation

S Hegative = Undete dable f P ositive = Detectable

(617" = Qualitative anahyzis (Mo Unit)

717 = Boilingwater exdracion:
Megative = Abs ence of Cryl coating
Pozitive = Presence of Crfl coating; the deteded concentration in booilinguate - exdraction
salution & equal ar greater than 0.02 mgkg with 50 cm sample suface area.

TH mmmarwd b kiam b Bn Cerpey bl bk Cowsl Corslen o Jecbs e bl rdbbs s osmel s sk d Hie oyt s sy Gl s, s
diriier b mrr b B Bl o] Ay, Fosrviler oy jbsier bim miires Sunf. der b ol s e b ks bl sl sk b ek b Dy Bk o

=T Vs Corp oyl tab by b B Clerd e | He ] s ol s i 8 bl b mm kg ol Bkt H e ki o e e e e e e ] e p— ] b

o ] bl B m——rer Tk [y ———

- bk fumin'siny arir.

I MmO valley, 55539 Hopye-donn, Donganu, Anping-s, Sysonpo-do, Foes 49 -0
202K Co.ld. [ ¢ me @ oo -1 32 | DA LA0A 6 Hin lhe e anatshon U e by anacomin snth

FOESZ Wy SoreS |

Aiamim of Ihe F0% Cioup [Foo s G o sie de v bn o)
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SGS

Test Report No. reavioi AF-CTsavaA15-34757 lssued Date: 2043 O07.25 Fage7 of 7

Flow Chart for Halogen Test

Sample screening using XRF.
Liquid containing water[ =300 1 Yas
t
Ha
|
Weigh the samples into the combustion boa .
Add ab=sorption solution into the bomb or tube.
Admit 02 ga=s or 02 + Arl gas and start the combustion.
Dilute
the solution
: : [EPAZOO)
Allavyy during absorption of the burnt g==.
Analyze absorbed solution using lon Chro matographoy.

Data

=R Epyg 5

NOTE:

(1aMN.0. = Hot detected.<hl L)

(Z)mgdg= ppm

bl = Method Dretedion Limit

[<F1- = Mo regulation

(5 Megative = Undetectable S Positive = D etectable

(6717 = Qualitative anatysis (Mo Unit)

(737 = Boilingwate - edradion:
Negative = Absence of CrWl coating
Fositive = Presence of CAYl coating; the detedted concentration in boilingweate r esdraction
salution i equal or greater than .02 mgkg with 50 cm2 sample suface area.

"Hosmmrerl b b by B Cerper ubed b bk Cowsl Corlles d Jecks piie rwied, ek - - Harrassrec n oo Gl e, b=
dBerfer b merr b b el | Ry, Fosrriieder e jobksiler ki mires Funk. der bl o e s el bk Bl sl m s b (e, b G s, i o

=T 'hm Carpard b Sy b e Elerd e (B sl sl s w8 bl b kg ol sk i e e e e e e He e e p—

oy e [ [

fre-= P rarrl oty i

T2 fhm O valiey, 5555, Hogys-dong. Dongan-pu, Anys -, Gyson pre-do, Ko 4 (-0
SOEKTERCoLE. | i mar 4 om o - X (IS 0 R N (e e b e b

FOS2 Ve Sors [ Fismim of Ihe 5% Giou p [So0 s S e de S vm i o)
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2) REACH (SVHC)

SGS

Test Report No. Fea1011F CTSAYAM3-34756  |ssued Date: 2013, 07. 25

To. SAMSUHG ELECTROHICS CO., LTD.
129 Samsung-ro
Youngtong-gu
Sunon-zi
Gyeonggi-do

Harea

The following samples) wasiwere submitted and identified byfon behalt of the dient as-

Product Hame SE30 G2 CRIA0

temPart Hame M1,

SGS5FileHo. Ay 334755

Received Date 2015.07. 185

Test Period 2013.07. 19~ 2013, 07, 25

Test Performed SGEE Kores tested the samplels) seleced by applicant with followdng results

Test Requested One hundred-forty four (144) subgtances in the Candidate List of Subsances of Very
High Concern (ZWHC) for authotization publizhed by European Chemicals Agency
(ECHAY on June 20, 2013 regarding Regulation (EC) Mo 19072006 conceming the
RE&CH.

Tes=t Method Pleasze refer to next pagels).

Test Results) Pleass refer to next pagels).

5G5S Korea Co., Ltd

Timothy Jeon

Cindy park J

Jinhee Kim OU

Sophia Kim

Mesting P erson Jeff Jang 7 Chemical Lab Mor
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AR

SGS

Test Report No. Fe901010F CTSAYAM3-34756  |ssued Date: 2013.07.25  Page 2 of 15
Test Method:

SES InHouse method - Analyzed by ICP OES, PLM, UNVAS, LOMWES GOMS and colorimetric method
Remarks:

1. The chemical analysiz of spedfied SVHC iz performed by means of currently available analyical techniques

against the followdng SWHC related documents published by ECHA
hittp: ifecha europa.euisebiguesticandidate-li $-table
Thiz lizt iz under evaluation by ECHA and may subject to change in the future.

2. In accordance with Regulstion (ECY Mo 190752006, any producer or impoter of atticdes shall notify ECHA, in
accordance with paragraph 2 of Atide 7, if a substance meets the oriteria in Aicle 57 and iz identified in

accordance with Atide 5901 of the Regulstion, if (a) the substance iz present in thoze attides in quantities
totaling over one tonne per producer or importer per year, and (b)the substance iz present in those artid es above
a concentration of 0.1 %o weight by seight Ceshad,

3. Article 33 of Regulation (ECY Mo 19072006 requires supplier of an atice containing a substance meeting the
criteria in Article 57 and identified in acoordance with Aticde 59011 in a concertration above 0.1 % weight by
weight fedad) shall provide the recipient of the article with suficiert information, asailable to the supplier, to allow
zafe uze ofthe article induding, 55 a minimum, the name of that subgance inthe Candidate Lid.

4. ZGE gdoptz the intemretation of ECHA for SVHC in adide unless indicated dothernize. Detail explanation iz
available st the fc-llu:uwng link:

5. Ted reaults in ‘thIS repu:rt are bas:ed on the tested sample. This report refers to testing resurt of com posite material
group by equal wweight proportion. The materal in each composite ted group may come from one article.

G. Ifa SVWHC iz found over the repoding limit, client iz suggested to identify the component swhich containsthe SWHC
and the exact concentration of the SVHC by requeding futher quantitative analysis from the labaratory.

{He el o b e Camparr el i & Carmsd Coraller, o dmcde il sl o ek o i ) ke o = srm, bt ke bl | o,k fond e ' e b F ek e G ek o
v bl iy, el B i b e sl B i b 1 b o e = ek T e e [ e T Y
P T e Ly ofl Bk dgh ke mrw mlige B b o b T | ol b s e, bl ks ol

' Elarfo bnksad b, B gt h:....-.a
wpes d b Carpridep .l s - -
Urlass sl ks dnin Fuimuliterr b ER b ...u.n.-q-n.h_p.q Pl ity -p-q—-u--l---p.-m.

e
ot b o o el T B i
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SGS

Test Report No. Fes01010F CTSAYAM3.39756  Issued Date: 2013.07.25  Page 30f15
Test Result(s)
Concentration Reporiing =
Substance Hame CAS number EC number (%) Lirit (%) Class#ication
Alkanes, C10-13, chloro
(Short Chain Chlorinsted G0535-8-5 2874765 M.Cr 0.05 FEIT
P arafiinz)
Anthracene 120127 204-371-1 M. .05 FBET
Taxic far
Benzy hutd phthalaste (BEF) a5-65-7 201-622-7 M. .05 Reproduction
Bis2-ethylhexylphthalste Toxic for
(DEHP) MM7E1-7 20421140 M. .05 Reproduction
Bi s(tributydtin)oxide SE-35-9 200-265-0 M. Q.05 FEIT
Cardnogen
Cobatt dichlorice* 7E45-79-0 231-589-4 M.D. 0.005 Toxic for
R eprodudion
4 4-Diaminodiphendmethane 101-774 202-874-4 ML 0.0s Cardnogen
Diarsenic pertaoxide® 1303-28-2 2151164 ML 0.005 Cardnogen
Digrzsnic triod de* 1327533 215-481-4 M D, 0.005 Carcnogen
: Toxic for
Dribtyl phthalate (DBP) g4-74 2 201-557-4 M.D. 0.0s Bepmducich
Hexabromocydododecane 25637-89-4
(HBCDD) and all major 194555 2471454
diasterenizomers idertified (134237517, 531 '595'9 M D, 0.0s PBET
(e-HBCDD, B-HBCDD, 134237 -50-56, T
w-HBEC DD 134237-528)
Carcnogen
Lead hydrogen arsenate* 7754-40-9 232-064-2 MO 0.005 Toxic for
Feproduction
: - . Cardnogen
SodiLm e rom e 10588-01-9 Mutagen
[=odium dichromate, 234-190-3 M D, 0.005 :
dehydrate) [¥7a9-12-00 Toxic fl:u_*
Reproduction
S-tert-but-2 4 B-trinitro4m-
xlene (musk ylens) a-15-2 201-3290-4 M.D. 0.05 wF+E
Triethyl arzenate* 15EB06-95-3 427-700-2 M D, 0.005 Carcinagen
li.--.r-ll.l.u-lrl-l’.l-'-r up-hlnu-- r.-.-n-:--hpu---h-, wealhl |=-.|lhi - - -n-n.l--l—u--u_uu-n. mr nrs Coraliary b Flhorls Cemrark o

= ey e

r Iy wrin
Vel e albu ks sl B o rmalischarr B Eb s ...u.n.-q-n.h_p.q e w1 e ke e B e
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SGS

Test Report No. Feso1011F CTSAYAM3.34756  |ssued Date: 2013.07. 25 Page 4 0115
Concentration Reporting . .
Substance Hame CAS number | EC number (%) Lirnit (%) Classification
Di-izohutd phthal ste@IBP) 84-69.5 2015532 M.D. n.0s Toxic for Reproduction
2 4-Dintrotoluens 121-14-2 204-45040 MDD, 0.0s Carcinogen
frista-chiomethyl) 115.96-5 I04-115-5 N 0.05 Tosic: for Reproduction
phosphate
Arthracene il 90640-80.5 | 292-6027 ND. 0.05 EBT 4F 50
Carcinogen
Arthracene ail, P BT, vP«wB
anthracene pade; 91995174 2852785 MO 0.05 Carzinogen
digtn. Light= hutacen
Arthracene ail, PBT; vP«8B
anthracens paste, 1995-15-2 295-27549 ML 0.05 Carcinogen
anthracene fraction Mutacen
; PBT; vP«8B
ﬂmﬂramne ;:'"- Q0E40-E2T | 292-E04-5 ND. 0.05 Carcinogen
anthracene-low Mtagen
: PBT; P8
Anthracens ail ’
: A0640-51 -6 292-603-2 M.D. n.0s Carcinogen
anthracene pade Mutagen
Coal tar pitch, PBT; P8
Bl taraarati s E5996-93-2 2E6-025-2 M.D. n.ns Carinagen
Lead sulfochramate yellow Carcinogen
(C 1 Pigment il ow 347 Tddare: | 2138337 B B:005 Tosic: o Reproduction
Lead chramate molybdate Carcinien
?gﬁe red (C .. Pigment Red | 12656-355 235-7599 M.C 0005 Toxic or Reproduction
Lead chromate® 7756.97-6 | 231-8460 ND. 0.005 | SSTRRER,
Tozic for Repraduction
. Carcinogen
Acrylamide T9-06-01 2001737 M.D. n.ns Mutsgen
g fegfer e i gl o ke B e L e A S e g it el R i ok ot =i

' Clarf kil s, 8 .t b B g b mmm iy ol Bk gt b g B
el ol b By - il plp ol anfarin . e i i
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SGS

Test Report No. Feso1011F CTSAYAMS.39756  |ssued Date: 2013.07. 25 Page 50115

Concentration | Reporting g .
Substance Hame CAS number EC number (%) Lirnit (%) Classification
- 10043-35-3 233-139-2 : ;
Boric: acid 11113501 3343474 M.C. 0.005 Toxic for Reproduction
o 1330434
gll;':'“ﬂlﬁ‘oﬂ st,?”a":":'mte- 12179-04-3 | 215-540-4 MDD 0005 Tosic: for Reproduction
¥ 1303-96-4
Tetraboron disodium : ;
heptacxide. hidrats* 12267-73-1 235541-3 M.D. 0.0as Toxic for Reproduction
Trichloroethiens 7a-M-6 201-167-4 MDD 0.05 Carcinogen
. Carcinogen
Sodium chromate TIFs-1-3 231-889-5 MO 0.005 Mutacen
Tozic for Repraduction
Carcinogen
Ammonium dichrom ate* 775809-5 2321434 MO 0.005 Mutacen
Tozic for Repraduction
Carcinogen
Patassium dichromate* 7IrasEn-g 231006-5 M.D. 0.005 Mutagen
Tozic for Repraduction
: 72 Carcinogen
Potazsium chromate 77E9400-5 232-140-5 MO 0.005 Mutagen
'K eIk kit b B Cxpor o) o K Cnrmel Eor ol . o Tk pibfom e, ik o o it e o - o, ot shm b el mmtar s, ik o . 7 Eor sl . ik Emmr e
T T e eyt el A U bttt o oL Ll ol ol et s Ll gk 4 b
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ke ol ek e b Bl cbnrr B Rl d e ol e e ] ke b B
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I

SGS

Test Report No. Feso1011F CTSAYAM3-34756  Issued Date: 2013.07. 25 Page G of15
Concentration | Reporting . .
Substance Hame CAS number EC number (%) Lirnit (%) Classification
Carcinogen
Cobattill sulphste* 101 24-43-3 2333342 MO 0.005 Toxic fr Repmduction
e Carcinogen
Cobattill dinitrate® 101 41-05-6 2334021 M. 0.005 Toxic fr Repmduction
4 Carcinogen
Cobattill) cabonate 513-7841 205-169-4 D 0.005 Tt e Remraduaen
; Carcinogen
Cabatt(l) diacetate* 71-48-7 200-755-8 Tl H.00= Tosic far Reproduction
2-M ethoyethanol 103-56-4 203-713-7 M. 0.05 Toxic for Reproduction
2-Ethoeeyethanol 110-50-3 2035041 ML, .05 Taxic for Reproduction
: e Carcinogen
R QITHU T oo e 1333820 M 5807-8 .. 0.005 Mutagen
Arids generated from
chramium trioxide and
their aligomers:
Chromic acid 7735845 23180-5
Dichicim e atial 1 353?-&3-2 235-?81 -5 M., 0005 Cancinogen
Qligomers of chramic
acid and dichramic
acid’
1-methyd -2-pyrrolidone g72-50-4 2128281 M.D. 0.05 Toxic o Reproduction
2-ethoxyethrd acetate 111-1549 203-839-2 L. 0.05 Toxic for Reproduction
1,2-benzenedicarboxdic
acid, di-CE6-5-branced alkyl 71855-89-6 276-1558-1 MDD, 0.0s Toxic for Reproduction
esters, C7-tich
1,2-benzenedicarboxdic
acid, di-C7-11-branched and 6551 5-42-4 27140546 MDD, 0.0s Toxic for Repraduction
linear alkyl esters
. Carcinogen
1,2, 3-trichloropropane 96-15-4 2024561 D 0.05 Toic: for Reprocuction
. Fen3&57-8 .
Hydrazine 302-01.2 206-1144 M.D. 0.0s Carcinogen
Strortivm chrom ste® Freg-0e-2 232-142-B M.D. 0.005 Carcinogen
R e S i B e e R e S - e L S e
Ty [ Ty ey LAyl eyt ert e i oS oy e g e bt Ao =St

rr
Urlnism b ks el nsmaliccharr bk b iy d mlm
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SGS

Test Report No. Feso1011F CTSAYAMS.34756  |ssued Date: 2013.07.25  Page 7 of 15
Concenfration | Reporting : .
Substance Hame CAS number EC number (%) Lirnit (%) Classification
1, 2-Dichlaroethans 107-06-2 2034581 MO 0.0s Cardnogenic
22" dichloro-4 4'- : _ : ;
methilenediariline (MOE &3 101-144 2024915-9 MO 0.0s Cardnogenic
ahiethaxarilibe, 90-04-0 201 963-1 ND. 0.05 Carcinogenic
o-Anisidine
Equivalent lewel of
4-11 1,3 3-tetramethylbutd) concern hawing probable
phenol, (4-tert-Octylphenol) 148-06: a2l ND. 003 abiniie s 1o e
environment
Auminosilicate Refractory 632001 7-00-5 ; .
Ceramic Fibres® (RCF) (Index o) - hELE: guzs EErancgEnic
Apzanic acid® FTTe-394 2314801-9 MO 0005 Cardnogenic
Bis{2-4m ethoxyethyd 1 ether 111-96-6 203924-4 M. 0.05 Toxc for reproduction
Bi = 24m ethosoyethd ) . .
phithalste 1174828 204-2125- ML 0.05 Toxc for reproduction
Calcium arsenate* FTTe-44-1 231804-5 MO 0005 Carcinogenic
Dichromium ths{chromate’® 24613-896 245-356-2 P .o 0.005 Carcinogenic
F omnaldebyde, oligomenc
readion produds with aniline 25214704 S0040356-1 MO 0.0s Carcinogenic
(technical WD A)
Lead diazde* 13424-4643 2365421 MO 0005 Toxe for reproduction
Lead dipicrate® G477-64-1 229.335-2 M. 0.005 Toxc for reproduction
Lead styphnate* 15245-440 239-290-2 MO 0005 Toxe for reproduction
WLpl-dlimethyacetamite 127195 204-526-4 ND. 0.05 Tazic for reproduction
(] Ty
Pertazinc chromate . .
actahyeirosde 49663-84-5 256418-0 P Lo 0.005 Carcinogenic
Phenolphthalzin Tr-09-2 201004-7 MO 0.0s Carcinogenic
Potazsium hydroxyacts- : :
e raon e L 11103-36-9 234-329-5 MO 0005 Carcinogenic
: d Cardnogenic
Trilead diarsenate* 3687-3145 222479-5 ML 0.00:5 Tosic for reproduction
Zirconia Aluminosilicate
Refractary Ceramic Fibres Eﬁnnf.:;'n?f - MO 0005 Cardnogenic
[Zr-RCFy :
'K Tk Bt b B Carporra it i K Cormel ool o Tt pibfom -, e o 1o ot e o, s, ot shm b il s, b o . rm Eor sl o ks Emmr s
e e Pt A i iy il g e A i el et i bl byl it e
T i i b mvieinrr F Ly s b b o ] b i o ] o i b e
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SGS

Test Report No. Feso1011F CTSAYAM3.34756  Issued Date: 2013.07.25  Page 8of15

Concendration | Reporting

Substance Hame CAS number EC number (%) Limit (%)

Clas=ification

1, 2-hiz(2-methoeaethoxs)
ethane (TEGDME; tighme)
1, 2-dimethoxyethane,
ethylene glycol dimethd 110-71-4 203-794-9 P .Cr. 0.05 Toxic for reproduction
ether [E GDME)

11249-2 203977-3 MO 0.05 Toxe for reproduction

Dikaron trioxide* 1303-56-2 215-125-8 MO 0005 Toxe for reproduction
Fomnamide 7a-12-7 200542-0 MO 0.05 Toxe for reproduction
LEpdly 17570-76-2 401 -750-5 M. 0.00:5 Toxc fo ducti
his(m ethanesulfonate’® rliss A s ; i EARS IS
TGS 3 5tris (oxranyl

methyli-1 3 5-tiazine- 24516249 M9514-3 MDD n.0s M utagenic

2.4 B1H 3H 5H)4rione)
B-TGIC (1,3,5-h={(25 and
2R-2 3-epoxaropd -1 3 5
triazine-2,4 6-(1H,3H SH¥»
trione’**

4 4 hiz(dimetrylaming
bhenzophenone (Michler's 90-94-5 202027-5 M. 0.0s Cardnogenic
ketone)

MM MM etrameteel-4 4
methylenedianiline (Michler's 101-61-1 2028959-2 M. 0.0s Cardnogenic
bhase)

[4-[4 4'hi=dimethy amino)
henzhydrdidene]ovclohexa- o 5
2 ,5-dien-1-ylidens] LR 003 h MO 0.0s Cardnogenic
dimethsdammonium

chilaride (iC 1. Baszic olet 3)
[4-[[4-anilino-1 -naphthed][4-
[dimethylaminoiphend]meth
ylene]oydchexa-2 S-dien-1- 2580-565 219-843-6 M. 0.05 Cardnogenic
ylidene] dimethsdammonium
chloride (T |. Bazic Blue 2E)
o g -Bi s{4-(dim ethydamino
phenyl]-4 (phenyamino)

59653-74-6 423-400-0 MO 005 Mutagenic

Faphthalens ] methanol E¥EE-330 229-891-8 MO 0.05 Cardnagenic
[C 1. Solvert Blue 4)
4 4" biz(dimetylaminok4"- 209-218-2 . .
(methed aminatrityl alcohol 261-41-1 MO 0.0s Cardnogenic
"He e fk ke bp e Earparp el b e Carmed Corslliers ol T b el e b, sl o o U e o - o, b shmlmrle sl e, bl e wr Carllrs b ks bk
e e T B et g Lkl 1. e e Bl o PL s o o e 72 i ko dm 1 mhom e e o mmL b o Bk AT £t b L7 B b b mmm b 1F1 e | vl e topintim i L, rin oL b il
oo o T T = Ll Ll e e S
FEIﬁZ \.l'h'SI':fl 5 TEF Foim To. Lid [ 32 The OUvallmy 3333 Hopysdomn, Congan-gu. Anyamg-=, Sysomp-do, Koo 43 1-@0
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SGS

Test Report No. Feso1010F CTSAYAM3-34756  Issued Date: 2013.07.25  Page 9ot 15
Concenfration | Reporting z =
Substance Hame CAS number | EC number (%) Lirrit @) Classification

Bi=({pentabromophenyl) ether 10 ; FBET
S, 1163-18-5 214-604.9 ND. 0.0s el
zgigtamsaﬂ UOOHEECaNOIC | copaggag | 276-7452 N.D. 005 W8
Tricosafiuorododecanoic
s 307-55-1 206-2032 ND. 005 WP B
:;3"3':'3‘5’“ MaaURCECEROlE: 2055-84-8 218-165-4 ND. 005 WP B
[peceslupcRtacenel | wiRagy | SHEnid ND. 0.05 WP

acid

4-01,1,3,3-tetramethylbutsd )
phenol , ethowed sted -
covering wel-defined

substances and UVCH M. 0.05
substances, palymers and
homologues

Equirvalent level of
concern - probable
serious effedts onthe
enironment

4-Momdphenal , branched
and linear —substances with
a linear andfar branched
alkyl chain with a carbon
number of 9 covalently
hound in position 4 to - - MO, 0.05
phenaol, covering also VT B-
and weldefined aubstances
which indude any ofthe
individual izomers or s
combinstion thereof

Equirvalent level of
concern - probable
serious effedts onthe
enironment

Diazene-1 2-dicatboxamide

Equivalent lewvel of
concern - probable

(2 Cazodiformamide)) LT MRl MRy Qe serious effedts on
human healtth
Cyclohexane-1,2- Equivalent level of
dicarboesdic anhydride A B concern - probable
[Hexahydrophthalic Baskend 2RI=E0M WD 0 erious effeds on
anbydride - HHPA) human heath
' M o | e Irhllr'rr up-hl.nu--:-_m.-:--hpu- LT RE LT |--Alhi = o,y ke b ol e Caraliars b sk orls Cumarork o
CLLELL AT NI e Tl Pl AL e ol st B b e i s EL wnr el el o et L 18, r ] e il

Lim
=T o i o U i e e oy b o e e B il nder IR e,
o spvpetatuiriprd sl i st st _----q-hl-_p.qn.n--..- [ETSIN P PRy
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SGS

Test Report No. Feso1011F CTSAYAM3-39756  Issued Date: 201307, 25

Page 10 of15

Concendration

Reporting

Substance Hame CAS number | EC number (%) Lirnit (%) Classification
Hexahydrom ethylphathalic
anhydride, Hexahydro-4- 25590-51-0, 247-084-1, .
methylphathalic anfydride, | 19435.60.9, | 2430720, Egﬂ“;f‘l'fm :‘Z‘t;;'b'f;
Hexahydro-1- 45122141, 25E6-356-4, M. 0.0s SR n;ffeds it
methylphathali c anbedride, S7110-294 2E0-566-1
Hesahiydro-3- human hiealth
methylphathalic anbydrice
Toxic for reprodudion
equivalent lesel of
Methooy acetic acid F25-45.6 210-804-6 N, 0.0s CHRERE plobable
zefious effedts on
human healtth and the
enviranmerit
1, 2-Benzenedicarbaxdic
acid, dipentylester, branched 84777-0640 284-032-2 M. 0.05 Toxic for reproduction
and linear
Dii sopentd phthalate (DIPF) B05-50-5 210-035-4 M.D. 0.05 Toxic for reprodudtion
N -penity-isopertyiphtalate - i MDD 005 Toxe er reproducton
1, 2-Diethoxyethane 529-14-1 211-076-1 M.D. 0.05 Toxic for reprodudion
M M -dimethd ormamide; T for reprodudion
dimethnd formamice E5-12-2 200-679-5 M.D. n.0s
: i : Toxic for reproduction
Driboutyettin dichl oricde (DBT) BE3-184 21-E7040 M.D. n.0s
Bretic anid, |ead sat, basict | 51404-694 | 257-175-3 ND. 0.005 Tocoegaackicion
Basic lead carbonate trilesd 1319966 15.200.5 0.0081 0005 Towc: for reproduction
hi = carbonate)dityoroxide ) 2 SR : :
:-Eeaadd ;Jffigtij%‘”ate thasic 12036769 | 2348537 00083 0005 Toic for reproduction
[P kithal stor2-di oxotril esd Toxic for reprodudion
(dlibasic lead phihalate)* G011 06-3 27 3-655-5 0.0056 0.005
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I

SGS

Test Report No. Feso1011F CTSAYAMS-39756  Issued Date: 2013.07. 25

Page 11 of15

Concenfration | Reporting : .
Substance Hame CAS number | EC number (%) Lirnit (%) Classification

Dioxobizistesratotrlead® 125754120 235-702-8 00125 0.005 Toxc for reproduction
Z:ﬁ;ac'ds- Lbee dead 01031 62-6 | 292-056-7 00243 0005 Tande: for reproduction
Lead bizxtetrafiuoroborate® 1381496-5 237-486-0 ooz 0005 Toxe for reproduction
Lead cyanamidate* 20837 56-9 244-073-9 0.oovs 0005 Toxe for reproduction
Lead dinitrate* 10099-74-5 233-245-9 0104 0005 Todc for reproduction
Lead oxide (lead monoxdde)* 1317-36-5 215-267-0 0.0070 0.00% Toxc for reproduction
Lead tetroxide (orange lead* 1314-41-6 215-235-6 0.o072 0.005 Towxic for reproduction
Lead titanium troxde* 12060400-3 235-038-9 0.0095 0.005 Towxic for reproduction
'E)E;SEI”&”'”*" Ao 12626512 | 235.727-4 N.D. 0.005 Towdc: for reproduction
Eetiislent telinmads 1206590-6 | 235-067-7 0.0075 0.005 Tovde for reproduction
zulphate
E:I'Eﬂm' antimony |&ad 801 2-00-8 232-382-1 ND. 0.005 Tondc: for reproduction
52'&,%?“"' hatium satt, lead- | pezas e g | 272071 ND. 0005 Tondc for reproduction
Silicic acid, lead salt* 11120-22-2 234-363-3 0.00a9 0005 Toxic for reproduction
S psaciaateal, E222906-7 | 263-467-1 00083 0005 Tondc for reproduction
Tetraethyllead® TE-00-2 2014075-4 M. 0.00% Toxc for reproduction
Tetralead trioxide sulphate® 1220247-4 235-380-9 0.0076 0.005 Towxic for reproduction
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I

SGS

Test Report No. F6901010F CTSAYAM3-39756  |ssued Date: 2013.07.25  Page 120115
Concentration | Reporting 5 <
Substance Hame CAS number | EC number %) Limit (%) Classification
Trilead dioxide phosphonate* | 12141-20-7 235-252-2 ML 0.005 Tozc for reproduction
Furan 110400-9 203-727-3 M. 0.0s Cardnogenic
Propdene oxde; 1 2- ; ;
EPOIYRrOpane, 75.569 2006792 M. 0.05 Cfﬁg”gﬁ% G
methyloxirane d
: Cardnogenic
Driethyl sulphate Ed4-675 200-589-5 MO 0.05 Mutagenic
Dimethyl sulphate T7-7a-1 201058-1 M. 0.0s Cardnogenic
J-ethd -2-methd-2-(3- . .
methylbutyd }-1 3-oxazolidine 143560-04-2 421-120-7 ML 0.0s Tozc for reproduction
Dinoseh 88-85-7 2014861-7 ML n.os Toxdc for reproduction
4 d'-methrdenedi-otoluidine 8358-85840 212658-58 ML 0.0s Cardnogenic
. Al : Carcdnogenic
4 A'-cepdianiline and its salts 101-80-4 202977-0 ML 0.0s Mutagenic
4-Aminoazobenzens; . :
4-Phenylazoaniline E0-09-3 200-453-E M. 0.0s Cardnogenic
4-methyl4n-
phenylenediamine (2 4- 95-80-7 2024531 ML n.os Carcdnogenic
toluene-diamine)
B-methioey4m toluicdine 120-7148 2044191 : :
(p-Cresiding) ML 0.0s Cardnogenic
Bipheny-4-wamine 92-67-1 2021771 M. 0.0s Cardnogenic
o-aminoazotoluene 9¥-56-3 202591-2 ML 0.0s Cardnogenic
o-Toluidine; 2-Aminotoluens 95-5534 202-423-0 ML 0.0s Cardnogenic
M-methydacetamide T9-16-3 201-182-6 ML 0.0s Tozic for reproduction
1-bromapropane; ; ;
A-propyl Bromide 106-94-5 203-445-0 ML n.as Toxdc for reproduction
T g e o B 5 e TS i - A R e S S e
T B T L e T e o S U L R Ll NI B Sl

el o b Lo

et o' ..iu.-\-ul._.i.ql.l-:...i S pp— N

FOAZ ‘ersion &

http://www.samsungled.com

| x1az|o@ +manon-

e ol 1w e el ol oy b o, e B el mder i,

! 932, Tha Ovallmy, 3353, Hopys-dong, Domgan-gu, Anyang-m, Gysomo-do, Ko 48 1- @0

I3 |ma! LB EEHIp v+ applsh oo ke wes b 3 comigisenish

43 | 47



I

SGS

Test Report No. Fesn101AF CTSAYAM3 34756  |ssued Date: 2013.07. 25 Page 13 0f15

Concenfration | Reporting

Substance Hame CAS number | EC number (%) Lirnit (%) Classification
Cadmium T440-4349 234525 P .o 0.005 Carcinogenic
Cadmium oxide 1306-1940 21514B6-2 M .Cr. 0.005 Carcnogenic
Digpertyl phthalate (DPP) 1311840 205017-4 MO 0.0s Toxic: for reproduction

4-Mordphenol | branched
and linear, ethoxyated
[zubstances with a linear
andior branched alkyl chain
with & carbon number of 9
covalently bound in position
4 ta phenol, ethoxdated - - MO 0.05
covering UWCHB- and well-
defined substances,
polymers and homologues,
which indude any ofthe
inciviclual izomers andfor
combinations thereaf]

Equivalent lewvel of
concem having
probable sefous effeds
ta the environmeri

AgTimonium

pentadecafiuarooctanoate 3825-26-1 223-320-4 MO 0.05 Toxic for reprodudtian

[APF )

Pertadecafuoroodtanoic : ;

arid (PO &) 335-6741 206-397-9 M .Cr. 0.05 Toxic for reproduction
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CIELR

SGS

Test Report No. Feso1010F CTSAYAM3 34756 |ssued Date: 2013.07.25  Page 14 0115

Hote:

1. FEL =Reporting Limit

2. NWD.=Mot detected (lover than RL)
M.A, = Mat applicakle for respective material tyoe.
The submitted sample was found to contain sgnificant smount of specific element(s) of =VHC. Upon further test
ver fication and alzo information provided from client, the possikility that the elemert(s) content originate from
SWHC iz very unlikely, even though their prezence cannot be exclude entirely. it may be azzumed that the detected
elemert(s)have a non-SWHC source.

3. Definition of classification iz lided in Appendix & of this report in accordance with 67/548EEC and Regulation (EC)
Mo 19072006, F or detail information, Detall emlanatlnn iz available st the following link:

4. = The test result iz based an the c:almlatu:un of s:eleu:ted element’=) f marken’s) and to the warst-case scenario. For

detail information, please refer to the G5 REACH wehsite, vwaereach.sis.com fsubstance-of-very-high-concetn-

analysiz-information-page htm

The dient iz advised to reviewthe chemical formulation to ascertain above metal substances present in the article.
FL = 0.005% iz evaluated for element (ie. cobalt, arsenic, lead, sodium, chromium, chromium(1), slicon,
aluminum, drconium, boron, and potassium respectively), except mobldbdenum BEL=0.0005%
0.1% (v = 1,000 ppm = 1,000 mafkg

5. * BTGIC iz one ofthe izomers for TGIC compounds and hence, tested together. The reported test result iz based

the proposed ratio as according to ECHA dossier.

Picture of Sample as Received :

E2 13 £ 1]
End of Report
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SGS

Test Report No. Feso1011F CTSAYAMS.34756  |ssued Date: 2013.07. 25 Page 1515

Appendix &
Classification Definition under 67548 EEC and Regulation EC) Ho 19072006

Carcinogen  Substances known to be carcinogenic to man. There iz suficdert evidence to establish a causal

Category 1: azaociation between human expozure to a substance and the development of cancer.

Carcinagen Subgtances which should be regarded az if they are cardnogenic to man. There iz suficdent

Category 2 evidence to provide a strong presumption that human exposure to a substance may result in the
development of cancer.

Generally on the basis of
- appropriste longderm animal studies
- other relevant information.
M utagen Substances known to be mutagenic to man. There iz suficent evidence to establish & causal

Category 1:  associstion between human exposure to a substance and hertable genetic damage.

Mutagen Subgtances which should be regarded az if they are mutagenic to man. There iz suficent

Category 2 evidence to provide a srong presumption that human exposure to e substance may result inthe
development of heritable genetic damage, generally on the basis of
- approoriste animal sudies,

- other relevant information.
Toxicto Substances known to impair fedility in humans. There is sufficient evidence to establish a causal

Reproduction  relationship between human exposure to the substance and impaired fertility.

Category 1: Substances known to cauze developmental toxicity in humans, There is sufiident esvidence to
establizh a cauzal relationship hetween human exposure to the substance and subsequent
developmental toxic effectz in the progeny:

Toxicto Subgances which should be regarded as if they impair fedility in humans. There is sufiicient

Reproduction  evidence to provide a strong presumption that human expozure to the aubstance may result in

Category 2 impaired fedility on the basis of
- clear evidence in animal udies of impaired fertility in the absence of toxc effects, or, evidence
of impaired fedility ococuring at around the same doss levels as other toxic effedts but which is not
a secondary nonspecific conzequence of the ather toxic effects,

- other relevant information.

Substances which should be reqarded as if they cause developmerntal toxicity to humans. There
iz suffident evdence to provide & strong presumption that human exposure to the substance may
result in developmental toxicty, generally on the basis of

- dear results in appropriste animal fudies where efiects have been observed in the absence of
zignz of marked matemal toxdty, or at around the zame dose levelz as other toxic effects but
which are not a secondary non-spedfic consequence of the other toxc effeds,

- other relevant information.

PBET &wvB:  Substances which are persistent, bicaccumulative and toxdc (PBT) or very persistent and very
hicaccumulative (vP+B) pose a particular challenge to the chemicals safety management. Far
theze substances a "safe" concentration in the environment cannot be egablished with suficient
reliability.
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