Rev: 4.1

Product Family Data Sheet

LM561 B — 5630 Middle Power LED for High CRI

S N e

Introduction

Features

e Beam Angle: 120°

* Precondition : JEDEC Level 2a

e Dimension : 5.6 x 3.0 x 0.8 mm

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

SAMSUNG ELECTRONICS
95, Samsung2-Ro, Giheung-Gu,
Yongin-City, Gyeonggi-Do 446-711, KOREA

http://www.samsungled.com 11747
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1. Product Code Information
1) Luminous Flux Bins (T = 25%C)

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 240 ~ 26.0

SY 205 ~ 225
3000K SPMWHT541MD7WAV 5 S0 Sz 225 ~ 245

S1 245 ~ 26.5

SY 21.0 ~ 230
3500K SPMWHT541MD7WAU ¢ SO sz 23.0 ~ 250

S1 25.0 ~ 27.0

SY 22.0 ~ 240
4000K SPMWHT541MD7WAT 5 SO Sz 240 ~ 26.0

S1 26.0 ~ 28.0

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

Nominal
ceT Product Code Color Rank Chromaticity Bins
. W1, W2, W3, W4, W5, W6, W7, W8,
SPMWHT541MD7WAWO0S0 | WO(Whole bin)
W9, WA, WB, WC, WD, WE, WF, WG
2700K . W5, W6, W7, W8
SPMWHT541MD7WAWHSO0 | WH(Half bin)
W9, WA, WB, WC
SPMWHT541MD7WAWMSO0 | WM(Quarter bin) W6, W7, WA, WB
) V1, V2, V3, V4, V5, V6, V7, V8,
SPMWHT541MD7WAV0SO | VO(Whole bin)
V9, VA, VB, VC, VD, VE, VF, VG
: V5, V6, V7, V8
3000K SPMWHT541MD7WAVHS0 VH(Half bin)
V9, VA, VB, VC
SPMWHT541MD7WAVMSO0 | VM(Quarter bin) V6, V7, VA, VB
) U1, U2, U3, U4, U5, U6, U7, U8,
SPMWHT541MD7WAUOSO | UO(Whole bin)
U9, UA, UB, UC, UD, UE, UF, UG
. u5, U6, U7, U8
3500K SPMWHT541MD7WAUHSO UH(Half bin)
U9, UA, UB, UC
SPMWHT541MD7WAUMSO0 | UM(Quarter bin) U6, U7, UA, UB
) T1, T2, T3, T4, T5, T6, T7, T8,
SPMWHT541MD7WATO0S0 | TO(Whole bin)
T9, TA, TB, TC, TD, TE, TF, TG
4000K SPMWHT541MD7WATHSO 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 we
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

ws 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 VvC
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
T1 T9
0.3744 | 0.3685 0.3782 | 0.3837
0.3686 | 0.3649 0.3719 | 0.3797
0.3726 | 0.3612 0.3763 | 0.3760
0.3783 | 0.3646 0.3825 | 0.3798
T2 TA
0.3804 | 0.3721 0.3847 | 0.3877
0.3744 | 0.3685 0.3782 | 0.3837
0.3783 | 0.3646 0.3825 | 0.3798
0.3840 | 0.3681 0.3887 | 0.3836
T3 B
0.3863 | 0.3758 0.3912 | 0.3917
0.3804 | 0.3721 0.3847 | 0.3877
0.384 | 0.3681 0.3887 | 0.3837
0.3898 | 0.3716 0.395 | 0.3875
T4 TC
0.3924 | 0.3794 0.3978 | 0.3958
0.3863 | 0.3758 0.3912 | 0.3917
0.3686 | 0.3649 0.3719 | 0.3797
0.3744 | 0.3685 0.3782 | 0.3837
T5 TD
0.3763 | 0.376 0.3802 | 0.3916
0.3702 | 0.3722 0.3736 | 0.3874
0.3744 | 0.3685 0.3782 | 0.3837
0.3804 | 0.3721 0.3847 | 0.3877
T6 TE
0.3825 | 0.3798 0.3869 | 0.3958
0.3763 | 0.376 0.3802 | 0.3916
0.3804 | 0.3721 0.3847 | 0.3877
0.3863 | 0.3758 0.3912 | 0.3917
T7 TF
0.3887 | 0.3836 0.3937 | 0.4001
0.3825 | 0.3798 0.3869 | 0.3958
0.3863 | 0.3758 0.3912 | 0.3917
0.3924 | 0.3794 0.3978 | 0.3958
T8 TG
0.395 | 0.3875 0.4006 | 0.4044
0.3887 | 0.3836 0.3937 | 0.4001
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2. Characteristics

1) Absolute Maximum Rating

Item Symbol Rating Condition
Operating temperature range Top -40C ~ +85T -
Storage temperature range Tetg -40C ~ +120C -
LED junction temperature T, 110°C -
Forward Current 3 180 mA -
Peak Pulsed Forward Current lrp 300 mA Duty 1/10 pulse width 10ms
Assembly Process Temperature - 260C, < 10sec -
ESD - 5kV HBM

2) Electro—optical Characteristics

.. INominal Product .
Item Unit cCT Code Rank Min Typ Max
AZ 2.70 - 2.80
. 4 Vol A1 2.80 - 2.90
orward Voltage (Ve) 3 B -
(@65 mA, Ts = 25C) V WA | A2 2.90 3.00
A3 3.00 - 3.10
A4 3.10 - 3.20
2700K SY 20.0 - 22.0
*WAW S0 Sz 22.0 - 24.0
(W)
S1 24.0 - 26.0
3000K SY 20.5 - 225
*WAV S0 Sz 22.5 - 245
(V)
Luminous Flux (®.) m S1 24.5 - 26.5
(@65 mA, Ts = 257C) _ _ _
3500K SY 21.0 23.0
*WAU ¥ SO Sz 23.0 - 25.0
(Ux)
S1 25.0 - 27.0
Y 22. - 24,
4000K S 0 0
*WAT % S0 Sz 24.0 - 26.0
(Tx)
S1 26.0 - 28.0
Reverse Voltage B B B B
(@5 mA, Ts = 25C) | ¥ 07 12
Color Rendering Index(R.)| - - - 7 90 - -
Special CRI (R9) - - - - 50 - -
Thermal resistance o
(Junction to solder point) C/N 16

Notes:

1) SAMSUNG ELECTRONICS maintains a tolerance of Vq#0.1 V, @5 %, R, :#3.0, R9 :#6.5 on
measurements
2) " * " is Product Code of "SPMWHT541MD7".

3)Warm white : "¥" can be "0"(Whole Bin), "H"(Half Bin) or "M"(Quarter Bin) of the color binning.
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3. Typical Characteristics Graph (T, = 257)
1) Spectrum Distribution
[CCT : 2700K & 3000K]

Spectrum Distribution
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2) Forward Current Characteristics

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

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

Relative Luminous Flux vs. Temperature

95 \
90 \

85

g0

Relative Luminous Flux{%)

75

70

20 40 60 80 100 120
Ts(C)

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

Forward Voltage vs. Temperature
105

100

a5

g0

85

Forward Voltage()

a0

75

70

0 20 40 60 a0 100 120
Ts(c)

http://www.samsungled.com

1/ 47



LSimsuneg

4) Color shift Characteristics

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

Color Ax, Ay vs. Forward Current
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5) Derating Curve

Forward Current Derating Curve

Rth(j-a)= 60 °C/W_____ ™~
Rth(j-a)= 80 C/W—— — > P
Rth(j-a)= 100 T/W—— =
Rth(j-a) =120 ‘C/wW

20 30 40 50 60 70 80 90
Ambient Temperature(C)

6) Beam Angle Characteristics

100

Radiation Diagram

80

G0

40 /
20

Relative Luminous Intensity(%)

-30 0 30 60 90
Angle(")
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4. Outline Drawing & Dimension

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

Left Side View Top View Bottom View

Anode Mark @\L

2.

0
2.60

300

0.30

Anode 5.60 . ‘ 530
Front View
I JC | ﬁ;“"
560 = =

382

528
580

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
(I 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

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

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

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

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

1) Test Items

Test Item Test Conditions Test Sample No
Hours/Cycles
125 C 24hrs drying — 60 T, 60 %RH 120hrs
MSL Test — 260 C 10sec 3 cycles 1 cycle i
Room Temperature . .
. 25 C+3 C, DC180 mA 1,000 hrs 22
life test
High Temperature 85 C+3 C, DC180 mA 1,000 hrs 22
life test
High Temperature o q
e 85 T+3 C, 85 %+2 %RH, DC180 mA 1,000 hrs 22
humidity life test
Low: Temperature 40 C£3 T, DC180 A 1,000 hrs 22
life test
Powered Temperature -45C/20 min < 85T/20 min, Sweep 100 cycle 29
Cycle test 100min cycle on/off: each 5 min, DC 150mA
-45 C/15 min < 125 C/15 min
Thermal Shock ~ Hot plate 180 © 500 cycle 100
High Temperature Ta=120 C+3 C 1000 hrs 11
Storage
Low Temperature Ta=-40 T3 C 1000 hrs 11
Storage
R1:10 MR,
R2:1.5 k, .
ESD(HBM) C-100 pF, 5 times 5
V = 5 kV
R1:10 MR,
R2: 0, .
ESD(MM) C:200 PF, 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 "
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 [ = 65 MA 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 151 47
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6. Solder Conditions
1) Reflow Conditions ( Pb Free )

Reflow Frequency : 2 times max.

Peak Temp. : 260£5%C, Max, 10sec
lime above 2207T © Max. G0sec

Preheating : 150~1801C Max. B0sec

[Temperature( )]
T
[in]
|

Max. Temp. gradient in Cooling @ —-5C /sec

50 —|
| | | [ | |
0 50 100 1 50 200 250 300
- _
' B0~120sec [Timelsec)]

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

http://www.samsungled.com 16 / 47
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7. Tape & Reel

1) Taping Dimension

® 4.00 :0.10 —=  fo- = [+ 2.00 :0.05 @
— @
® 4.0 ( 10 - o /«’
I g :
\ i 5 # ra 't’
Y \ L v (W | t
1 »u - » in_. E
L '.;{ .:;
.\.
= & .h'.. &
1 )
Anode Mark (Cutting side) | A
- N
S '|._u.:_.: A -_-l ] I._|‘_ 1-1.

Tapping Diretion

(unit : mm)
C.10(5) x
0.0

S
T
0.05 (2
et .-.
'@
" [ﬁ]' u —
; :
= 5
(@ "

Start ‘

‘ End |
More than 40mm ‘ Mounted with
Unloaded tape LED package

http://www.samsungled.com

More than 100~200mm
Unloaded tape

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

15.4"°

1 3.020.3

.......

Tolerance #0.2 , Unit:mm

(1) Quantity : The quantity/Reel to be 2,500 pcs.

(2) Cumulative Tolerance : Cumulative tolerance/10 pitches to be +0.2mm
(3) Adhesion Strength of Cover Tape : Adhesion strength to be 0.1-0.7N when the

cover tape is turned off from the carrier tape at 10C angle to be the carrier tape.

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

damp proof Package.

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

-

@ J

N.B) Denoted rank is the only example.

@dC@eD
A1%1SY

SPMWHT541MD7WAX0S0 A1%1SY 0N

T
GLAW94001 / 1001 / 2,500 pcs
T

Rank Code

"' means All kind of Chromaticity Coordinate Rank.

Rank Code

@0
©@
Ol

2) LOT Number
The Lot number is composed of the following characters

Vs

\.

~N

A1%1SY

SPMWHT541MD7WA%0S0 A1%1SY 01
L e
GLAW94001 / 1001 / 2,500 pcs
IR e m

Pinsuicg )

DB®BED®® / 1@®© / 2,500 PCS

®© 60 & 0 0

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

: Forward Voltage(V¢) Rank (refer to page. 8)
: Chromaticity Coordinate Rank (refer to page. 4 ~7)
: Luminous Flux(®,, Im) Rank (refer to page. 3)

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

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

@®©Q@ : SAMSUNG ELECTRONICS LED Product number (1 ~ 999)
@®®© : Reel Number (1 ~ 999)

http://www.samsungled.com
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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
HEETEETE TR TR TR e e
GLAW94001 / 1001 / 2,500 pcs

I T
eI

Aluminum Vinyl Baq

A1%1SY

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

(IR
| st

Material : Paper(SW3B(B))

SIZE(mm)
TYPE Notes

L w H /

Zinch L | 245+5 | 22015 | 18215 | UR 10 10 / r / /

. Up to 5 f
7inch S| 2455 22045 8615 | R 9 / / (£
a 1000 |74 5
( N\ T
A1 *1 SY S
SPMWHT541MD7WA%0S0 A1%1SY 01 1 £
AR NACCAY /4 L. 7/
GLAW94001 / 1001 / 25,000 pcs
T
g )

http://www.samsungled.com 20/ 47
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2) Aluminum Packing Bag

LEVEL

This bag contains

@

2a

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 30C /60% RH, or
b. Stored at <10% RH
4. Devices require bake, before mounting, if:
a.Humidity Indicator Card is > 65% when read at 23+5C, or
b. 2a is not met.
5. If baking is required, devices must be baked for 1 hours at 60+5C
Note: if device containers cannot be subjected to high temperature or
shorter bake times are desired, reference IPC/JEDEC J-STD-033 for
bake procedure,
Bag seal due date:

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

A1%1SY

SPMWHT541MD7WA0S0 A1 1SY 01
i
GLAW94001 / 1001 / 2,500 pcs

T
i )

[
LEAD-FREE

‘ ATTENTION ('\
msemcnnos e
‘ Q ‘Ms::;;«:s:’igem ﬁ

H =9 A

of ¥FHF A¥ W F7] d BAVZRH AEL REF
71 S8t AFEAGFUS AE Fole FA €6 A9E 4
Algte A& AAFY

71 4 A7 28 AEL BE 37 fAA NS F AL
A gt AME £ Hol Yol B A7 ek A3
A gt AME & Holl ¥& dt HEA T3 B 9
3 3 42 AHRES FAGA BEske] FA7] v

B Important

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

Silica_gel & Humidity Indicator Card in_Aluminum Vinyl Bag

10% 2

READ AT TOP OF GREEN COLOR

http://www.samsungled.com

HUMISAFE™

CHANGE BETWEEN YELLOW AND GRE

HUMIDITY INDICATOR
COBALT-FREE
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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.

n&Fz SXNE ?ol M2 O/Alet Ol 2ol OFIE e

Flol M&t S8 EXE HE

FSH
S.

HdFo =2 BHoE

=13
=]

Nk )

2) This device should not be used in any type of fluid such as water, oil, organic

solvent, etc.
HEaE2 =2, 2Y, RIISYW &= A
H&E0l 2e Al IPA AIES H&

When washing is required, IPA is recommended to use.

H EFZO0IA 2] A

b

E2 MetE 0,

[]0II

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

ambient maximum temperature.
LEDS| Z& Al,

SX MR T

—

FI2EE 1

Aot ZE T 00k .

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
injected.(Shelf life of sealed bags:

be packed by a sealed container with nitrogen gas
12 months, temp. ~40°C, ~90% RH)

LEDS 222 HFet 2ZUHM EEZUHHO0F otH, ot ALMETZREH S8 =
3HE = 1 0lA ER0| URSIOH HA JHAS S22t EER)|0 2200 &,
(2% bag 4% : 12 MY, EZ 2% ~40°C, = ~90% RH)

5) After storage bag is open, device subjected to soldering, solder reflow, or other
high temperature processes must be:

L} CCH
, B o

2Z Bag0l == =0
AFEHOll SEFEI0f0F &

oLt

reflows e =2 2% M2 Ct

90'
= —

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

more than 30°C/60%RH,
a. M3
b. Stored at <10%RH.
b. 10% Olote AU&

TOAN 225

2 30°C/60%RHELCH 2L ¥2 =%

ZAHOA 672A12H282)0ILH Ol Z 2 5HOF B

Sh
= .

01 0f

6) Repack unused Products with anti-moisture packing, fold to close any opening and

then store in a dry place.
AMESHA 2e Hs2 ¢
Axs HA0AM E

4

=

o

ol =
2

—

i

A
o oygm.
2 SH =
Jll"E BdE

1=

02

http://www.samsungled.com
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7) Devices require baking before mounting, if humidity card reading is >60% at 23+5°C.
Otor ST HAIIIEL] =Xt 23+5°COIM 60% OlA0I2tH, HE A& & bakingdllOF &

O o.

8) Devices must be baked for 1 hour at 60+5°C, if baking is required.
OtoF bakingOl Z RotCHH, MEE 60+5°COHIA 1AI2t & baking &/ O{0F &

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| & MXI0 228 HMS0I1E&2, LED M3s UE A= E&D]

SRNE2A0IL =2SHES AIZOIIIE AEE.

If voltage exceeding the absolute maximum rating is applied to LEDs, it may cause
damage or even destruction to LED devices.
orer A ol EXIE =dtote 820l LEDA Jtoi XIS, LED AXt= W & O LE

I & A Ol

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.
E=aE NE32 SE8F2 St Turn on 822 Mo, 4 MFUHME 5= <

—
Ol HEs 22 = U

00 1

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(H &4 RII stet=)= SI170 A= 2, Flux, &3HA,
=7Il2 EItMUAMN M50 LED &2l2 SAIHNE Futotd,
(o] Ir=1

Y OTe Ol LEEAS [ W0 T B & QY

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

Old et slat2 SIIFEZRH Us 2o SUE &ads 2 = U

0l0

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, SIIH0 ArES == UMHU e =4S €1

S
Folot & T 00FE.
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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.

= AIE8. 0 2
E(S), gda(C), £= e g2 =0 A Ag(2)2

BtE = US.

Sulfurization of lead frame may cause intensity degradation, change of

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

clE Zglel &3 (Sulfurization)= 22 XMol, MAHE Hg)
1S (]

ast 32 LED RS(0Open) 2 &S €22 =& AL =2

He

S
Ue!

2

ol

b

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.

g= 2 FsK(Sulfurization)®] 9] E 4 JoY LEDw= ofgle] HFo
=2 )

ol sy BAES @A AR, Abgel

juiz
o
jait)
ol

4R R, A Fol

’
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11. Hazard Substance Analysis
1) SVHC (Reach) Report

SGS

Test Report Ho. F690104/LF-CTSAYAA14-58066 lssucd Date: 2014. 12. 26 Page 10f19

SAMSUNG ELECTRONICS CO
95 Sameung 2-ro Giheung-gu
Yongin-city Gyconggi-do
Korea
The following sample(s) was/were submitted and identified byion behalf of the client as-

SGS File No. ;. AYAA14-5806€6
Product Name 1 5630G2 white PKG
Item/Part Name ¢ NIA

Received Date : 2014.12.18

Test Period 2014.12.19~2014.12.26

Test Requested :  One hundred-cixty one (161} eubetances in the Candidate List of Suketancee of Very
High Concermn (SVHC| for authorization published by European Chemicals Agency
(ECHA) on December 17, 2014 regardng Regulation (EC) No 1907/2006 concerning

the REACH.
Test Mcthod :  Picasae refer to next page{s).
Test Result(s) : Please refer to next page(s).
Summary ¢ According to the specified acope and analytical technique, concantrations of al SVHC

are <0.1% In the submitted sample(s).

SGS Korea Co., Lid

JJQJ*@-

Jeff Jang / Chemical Lab Mgr

Thi cooament ic mowmom:-yamtom Ceneral Condtione of lerdoe MIN overioaf. yviable on recusct or coscchbie ot
Cordnio uu.«nmn—d sdtjoot %o Tarme and at mww.e ot bowre_o-dusumertinin, Altontkn © drawn ©

of Fabivty L2 defirad hamin nkuﬂ:mw:mmw conined harmon rafeat. $ie Conpany't indire t
mum«mlmmwrammmmtae-mmla:.nammcmmmwmumlkmmuummuosMemmw-
francaotion NOM BxrOKIng Ai Mok Nghts ard COIEILONE LGS INe TANKIOION COOLMeTES. THE 0O0SMENT JaNNOL D reproIUCed SX0opr In TUl. Winost Drior witen

forgery or stior of the condent o¢ of thie e and may %o pr sod tc the fulest wxtent of tho
. mmmmmmmnmmmmmmmm
S3% fora Co, L 322, The O valey 76 LEve Dongan-gu, Ayang s, Gyeongg-ao, Noma 431030
1402 (D31 4500 OO F <42 (2901 4500 AT5 hey: Wmug

http://www.samsungled.com
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SGS

Test Re port  no.Fs90101/LF-CTSAYAA14-58066 Issued Date: 2014. 12.26  Page 2of 19
Test Method:
SGS In-House method - Analyzed by ICP-OES, PLM, UV/VIS, LC/IMS ,GC/MS and colorimetric method

Remarks:

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

against the following S\VVHC related documents published by ECHA:
htu)Jlecha europa eWwequuestlcandndate—hst table (Candldate Ilst)

-vnew&p p_col id= column 18.p p _col pos=28&p p col count=48& substancegy_ge!l

(Proposals to identify S\VHC consulations)
This list is under evaluation by ECHA and may subject to change in the future.

2. In accordance with Regulation (EC) No 1907/2006, any producer or importer of articles shall notify ECHA, in
accordance with paragraph 2 of Article 7, if a substance meets the cnteria in Article 57 and is identified in
accordance with Article 59(1) of the Regulation, if (a) the substance is present in those articies in quantities
totaling over one tonne per producer or importer per year; and (b) the substance is present in those articles above
a concentration of 0.1 % weight by weight (w/w).

3. Aricle 33 of Regulation (EC) No 1907/2006 requires supplier of an article containing a substance meeting the
criteria in Article 57 and identified in accordance with Article 59(1) in a concentration above 0.1 % weight by
weight (w/w) shall provide the recipient of the article with sufficient information, available to the supplier, to allow
safe use of the article including, as a minimum, the name of that substance in the Candidate List.

4. SGS adopts the interpretation of ECHA for SVHC in article unless indicated otherwise. Detail explanation is

available at the following link:

http://webstage.contribute sgs.net/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 matenal

group by equal weight proportion. The material in each composite test group may come from one article.
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 SWVHC by requesting further guantitative analysis from the laboratory.

mmnmw!mcmymcommmusnummmnMMmaW
and, for format doouments, subjeot at Altantion Ic drawn 1o

ieritation o s d iharen.

of llabisty, ndemnification and Juricdiction iccues defined therein. Any holder of thic dooument ic adviced that | ned herecn the Company's fincinge at

mﬂmmmlmmnmmm-mae-wsm\nu“.lmymmmmwwnm:mmmmmm-mmw-

Mmumnmtﬁ*nﬂam under the & oannot be repr exoept In full, withcut prior weitien approval of the
torgery or falcifieation of the confent or dm& o and may be pe 10 the fuliect extent of the

ln. mmmmmmnummmmmmm

SGS Korea Co., Ly 322, The O walley. 76, LS+, Dongan-gu, Aryang-2, Gyeongghdo, Korea 431-020
t+62 (0131 4508 CO0 122 (0131 4505 053 NEp:IMWWW.Sgeoroup e
|

Member of the SGS Group (Sociéle Généraie de Surveliance)

F201 Version 2
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SGS

Test REpDI’t Mo. FE90101/LF-CTSAYAA 1458066 Issued Date: 2014. 12. 26 Page 3 of 19

Test Result(s)

Concentration Reporting 2o o
Substance Hame CAS number EC number (%) Limit (%) Classification
Alkanes, C10-13, chloro
(Short Chain Chlorinated 85535-84-8 287-476-5 M.D. 0.05 PBT
Paraffing)
Anthracene 120-12-7 204-371-1 M.D. 0.05 PBT
Toxic for
Benzyl butyl phthalate (BBF) 85-68-T 201-822-7 M.D. 0.05 Reproduction
Toxic for
Reproduction
e , Equivalent level of
Bk cilyihenhptthalale 17817 204-211-D N.D. 0.05 concem having
(DEHP) :
protable serious
effects to the
environment
Bis{tributyitinjoxide 56-35-9 200-268-0 M.D. 0.05 PBT
Carcinogen
Cobalt dichloride* TE46-79-9 231-5894 M.D. 0.005 Towxic for
Reproduction
4 4-Diaminodiphenylmethans 101-77-9 202-974-4 M.D. 0.05 Carcinogen
Diarzenic pentaoxide* 1303-28-2 215-116-9 M.D. 0.005 Carcinogen
Diarzenic trioxide™ 1327-533-3 2154814 M.D. 0.005 Carcinogen
: Toxic for
Dibutyl phthalate (DEP) 54-74-2 201-5574 MO 0.05 Rt
Hexabromocyclododecans 20837954
(HBCDC) and all major 3194556 247-148.4
diasterecisomers identified [134237-51-7, 291_F05.0 M.D. 0.05 PBT
{e-HBCDD, B-HBCDD, 134237-50-65,
y-HBCDDO) 134237-52-8)
Carcinogen
Lead hydrogen arsenate® Tr84-40-9 232-064-2 M.D. 0.005 Toxic for
Reproduction
Sodium dichromate’ 1OSEREG1G C;T:;;g:”
:dﬁadg.lmt dichromate, (7785-12-0) 234-150-3 M.D. 0.005 Toric for
E o) Feproduction
S-tert-butyl-2 4 6-trinitro-m-
xylene (musk xylene) 81-15-2 201-3294 M.D. 0.05 vPvB
Triethyl arsenate* 15606-95-8 427-T00-2 M.D. 0.005 Carcinogen
muumunmﬂmluumw1mcmymmt1umm mmswwmnmummm“um-mmtumlmd%mﬂmw
Drmdﬂlcln:ﬂ and, Tor slecbronlo formmat mends, cubjsot 1o Terme and CondEkone for Elscironio Dooumenic at WG G 00Ty BTG, 80000 me: m. Abanticon lc drawn fo the
Imitation of [labdify, indemnifloation and Jm:uounm Iecuss dafined tharsin &ny hodder of thic dooument ic adviced that Information coniainsd harson the Company's indings. at
the tirme of He Intereenbon only and within the imi of Cllsnt'c inchnsatons, Ifa.n:.l. 'F-m:l:oﬂ'panﬂ: Dnh-rmlﬂbllml ke 1o M Clent and thic dooument doec not sconerats partiec fo a
trancaction from axeruicing ail their rghic and oblgations under fhe Thic ot b il axoept In Tull withowt prior writien approval of tha

Company. &ny unauthorized aleration, fagery or falcHication of the condent or appuarm of this rlonunu-rl I: wnfawdul and offendars may be proceoubsd fo the fullest extent of tha
lave. Uniscs ctharwise clabed the recults chown in this tect report refar only ko the camplsis).
=i, 3 yeonggi-do, Korea 431020

upk

=38 Korea Co, Lid

F401 Version 2
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SGS

Test Re pnrt Ho. FAI0101/LF-CTSAYAA14-58066 lssued Date: 2014, 12. 26 Page 4 of 19
Concentration Reporting , .
Substance Mame CAS number EC number (%) Limit (%) Classification
Di-isobutyl phthalate(DIBF) 34-69-5 201-553-2 M.D. 0.05 Toxic for Reproduction
2 4-Dinitrotoluene 121-14-2 204-450-0 M.D. 0.05 Carcinogen
e hionoethid) 115-96-8 204-118-5 ND. 0.05 Toxic for Reproduction
phosphats
Anthracene oi 90640-80-5 | 2926027 N.D. 0.05 i 1
Carcinogen
Anthracene oil, PET, vPvB
anthracene paste; 31995-17-4 295-278-5 M.D. 0.05 Carcinogen
distn. Lights Mutagen
Anthracens oil, PBT:. vPvB
anthracene paste, 31995-15-2 295-275-9 M.D. 0.05 Carcinogen
anthracene fraction Mutagen
: PET. vPvB
*"”;:‘r“e”e I“"- 90640-82-7 | 2926048 ND. 0.05 Carcinogen
anthracene-low Mutagen
. PET. vPvB
”‘”;':rm”e D";m_ S0B40-81-6 202-603-2 N.D. 0.05 Carcinogen
anthracene pa Mutagen
Coal tar pitch, FPET, vPvB
high temperature 65996-93-2 266-028-2 M.D. 0.05 Carcinogen
Lead sulfochromate yellow Carcinogen
(C.I. Pigment Yellow 34)* S s ek oty LA Toxic for Reproduction
Lead chromate molybdate ;
sulfate red (C.I Pigment Red | 12656-85-3 235.759.9 N.D. 0.005 o I
104} Toxic for Reproduction
Lead chromate® 7758-97-6 231-846-0 N.D. 0.005  CHGEN
Tozic for Reproduction
Acrylamide 79-06-01 2011737 N.D. 0.05 Carcnnen
Mutagen

This dooument Ie Iccusd by ihe Company cubject io It General Conditions of Zardos primied cverleal, awallable on regquect or acosccible at ﬁ:‘m“ﬂ Hﬂmmq:lm:
Condiloncacps and, Tor slsotronlo format docsumends, cubjsct to Tarme and Condlons for Elssdronio Dooumsnic at WAWLE G a0y barme,_e-doou . Atbantion lc drawn fo tha

on of llabiity, indemnifioation and Jutcdiotion scuss dafinad tharsin Any holder of thic dooumend is. advicsd that Information containad harson the Company's findings at
the tirme of e Intsreenton ondy and within the imis of Cllent'c inchnsotons, H'any. The Companys cobs meponsibliity ls o e Clent and thic dooument does not sconerate partiec io a
tramcaciion from axeruicing Al their righic and obllgations under fhe . Thic pannot ba rap axoept In Tull, whhowd prior writisn approwval of the
Company. Any unawthortzed aleration, forgary or falcHication Mmmﬂmorappum of thic doourment I wnlawful and cffendsrt may be procsoutsd fo the Tullsct exbent of the
kv Unlacs othareics ciabsd the reculin chovwn in thils et report reflar only bo the campla sl

B35 Morea Co, Lid 322, The O

T +E2
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SGS

Test Report No. F690101/LF-CTSAYAA14-58066 Issued Date: 2014. 12.26  Page 5 of 19
Concentration | Reporting 2 .
Substance Name CAS number | EC number (%) Limit (%) Classification
. 10043-35-3 233-139-2 y -
Boric acid* 11113-50-1 534 2474 N.D. 0.005 Toxic for Reproduction
Disodium tetraborate JONE43
rlm d' % ' 12179-04-3 215-540-4 N.D. 0.005 Toxic for Reproduction
STpNDus 1303-96-4
Tetraboron discdium > " :
heptaoxide. hydrate® 12267-73-1 235-541-3 N.D. 0.005 Toxic for Reproduction
Trichioroethylene 79-01-6 201-167-4 N.D. 0.05 Carcinogen
. Carcinogen
Sodium chromate 7775-11-3 231-889-5 N.D. 0.005 Mutagen
Toxic for Reproduction
Carcinogen
Ammonium dichromate* 7789-09-5 232-143-1 N.D. 0.005 Mutagen
Toxic for Reproduction
Carcinogen
Potassium dichromate* 7778-50-9 231-906-6 N.D. 0.005 Mutagen
Toxic for Reproduction
r . Carcinogen
Potassium chromate 7789-00-6 232-140-5 N.D. 0.005 Mutagen
ﬂkmmulmndhy'mcawmyamwmmmwsmuMMMnIMMMaW
Conditionc. and, for electronio format dooumends, cubjeot to Terme and tm%ﬁ Altanticon I drawn o the
of llabiity, indeennifioation and Juricdiotion kcuec defined therein. Any holder of thic dooument ic advicad that | Ined herecn the Company'c incinge at

mﬁmoﬂklnbmﬂlonodyandmhlmtdmm‘am«: nmnmcmmmwuwuhmmmmmmmm.mmtu
mmm Ing all their rightc and under the exoopt In full, withcut prior writien approval of the

Any torgery or falcifioation of the content or oltms “l‘ and oft may be pe 10 the fullect extent of the
lv-. Unlece ctherwics clated the recultc chown in thic toct report refer only to the campls(e).

EGE Korea Co., Lt 322, The O wlley, 76, LS
-2

0, Dongan-gu, Armyang-=, Gyeonpghdo, Korea 431-030
D131 4508 000 148 gl www. gegroup ke

D0)31 4503055

Member of the SGS Group (Sodéte Géngrale ce Sunvelance)

F401 Version 2
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SGS

Test Report  no.reso101LF-cTsAvAA14.58066 Issued Date: 2014. 12.26  Page 6 of 19
Substance Name CAS number | EC number Conce:tratlon Rgpgrt:’ng Classification
(%) Limit (%)
Carcinogen
Cobalt(ll) sulphate* 10124-43-3 | 233-3342 HeEk sl Toxic for Reproduction
Al | Carcinogen
* & L
Cobalt(ll) dinitrate 10141-05-6 | 233-402-1 Rk Sl Toxic for Reproduction
Carcinogen
Cobalt(ll) carbonate* 513-79-1 208-169-4 N.D. 0.005 Toxic for Reproduction
; Carcinogen
Cobalt(ll) diacetate* 71-48-7 200-755-8 N:D. s Toxic for Reproduction
2-Methoxyethanol 109-86-4 203-713-7 N.D. 0.05 Toxic for Reproduction
2-Ethoxyethanol 110-80-5 203-804-1 N.D. 0.05 Toxic for Reproduction
. B Carcinogen
Chromium trioxide 1333-82-0 215-807-8 N.D. 0.005 Mutagen
Acids generated from
chromium tricxide and
their oligomers:
o 7738-94-5 231-801-5
Chromic acid 5
Dichromic acid 1353(}-68-2 236-?81 -5 N.D. 0.005 Carcinogen
Oligomers of chromic
acid and dichromic
acid
1-methyl-2-pyrrolidone 872-50-4 212-828-1 N.D. 0.05 Toxic for Reproduction
2-ethoxyethyl acetate 111-15-9 203-839-2 N.D. 0.05 Toxic for Reproduction
1,2-benzenedicarboxylic
acid, di-C6-8-branced alkyl 71888-89-6 276-158-1 N.D. 0.05 Toxic for Reproduction
esters, C7-rich
1.2-benzenedicarboxylic
acid, di-C7-11-branched and 68515-42-4 271-084-6 N.D. 0.05 Toxic for Reproduction
linear alkyl esters
y Carcinogen
1.2, 3-trichloropropane 96-18-4 202-486-1 N.D. 0.05 Toxic for Reproduction
’ 7803-57-8 .
Hydrazine 202-01-2 206-114-9 N.D. 0.05 Carcinogen
Strontium chromate* 7789-06-2 232-142-6 N.D. 0.005 Carcinogen
mmmuwwtmcmywiommmdsmumm on reg or W
Conditio for electronio format dooumends, cubjeot to Terme and ¢ nic at www.c &-doou! Altanticn Ic drawn to the
onoﬂlm-ymﬂlo‘mmdnﬂmmmmﬁdnmywwmmtawmhﬁl nod herecn the Company‘c indinge at
the time of It Inbmrllonoﬂyandmh Inlt of Client'c Inctruotione, M any. mcmmmuwmumum: Client and thic dooument doss not exonerats partiec fo a
francaotion from exeroicing all their rightc and under the tr: nt oannot be repr exoept In full, without prior weitden approval of the
Company. Any unauthortzed alteraticn, forgery or falcification of the confent or eﬂnn e and may be pr {0 the fullect extent of the
law. Unioces cthorwice clated the recultc chown in thic tect report refar only to the cample(e).
SGE Xorea Co, Lid 22 The .J wiley, 76, LS+0 ngan-gu, Aryang-=, Gyeonggdo, Korea 431-020
£+82 (D31 4508 000 1+32 | :31-53,3 S WD AWWW.Z0EorouD b

| Memberof the SGS Goroup (Scdelé Géndrxie ae Survelance)

F201 Version 2
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SGS

Test Re port no.reso101/LF-CTSAYAA14.58066 Issued Date: 2014. 12.26  Page 7 of 19
Concentration | Reporting . »

Substance Name CAS number | EC number (%) Limit (%) Classification
1.2-Dichioroethane 107-06-2 203-458-1 N.D. 0.05 Carcinogenic
2,2°-dichloro-4 4'- = 3 i :
methylenedianiline (MOCA) 101-14-4 202-918-9 N.D. 0.05 Carcinogenic
2-Methoxyaniline X ;
S Amsidine 90-04-0 201-963-1 N.D. 0.05 Carcinogenic

Equivalent level of
4-(1,1,3,3-tetramethylbutyl) concern having probabie
phenol, (4-tert-Octylphenol) 140-66-9 205-426-2 N.D. 0.05 setious sliocs 16 ihe
environment
Aluminosilicate Refractory 650-017-00-8 3 .
Ceramic Fibres* (RCF) (Index no.) B . s -
Arsenic acid* 7778-394 231-901-9 N.D. 0.005 Carcinogenic
Bis{2-methoxyethyl) ether 111-96-6 203-924-4 N.D. 0.05 Toxic for reproduction
Bia(2 methoxyeshyi) 117-82-8 204-212-6- N.D. 0.05 Toxic for reproduction
phthalate
Calcium arsenate* 7778-44-1 231-904-5 N.D. 0.005 Carcinogenic
Dichromium tris(chromate)* 24613-89-6 246-356-2 N.D. 0.005 Carcinogenic
Fomaldehyde, oligomeric
reaction products with aniline | 25214-70-4 500-036-1 N.D. 0.05 Carcinogenic
(technical MDA)
Lead diazide* 13424-46-9 236-542-1 N.D. 0.005 Toxic for reproduction
Lead dipicrate* 6477-64-1 229-335-2 N.D. 0.005 Toxic for reproduction
Lead styphnate* 15245440 239-290-2 N.D. 0.005 Toxic for reproduction
H-dinethylacetamide 127-19-5 204-826-4 N.D. 0.05 Toxic for reproduction
(DMAC)
Pentazinc chromate ; :
octahydroxide* 49663-84-5 256-418-0 N.D. 0.005 Carcinogenic
Phenolphthalein 77-09-8 201-004-7 N.D. 0.05 Carcinogenic
Potassium hydroxyocta- 2, ; '
xodincatedichromate™ 11103-86-9 234-329-8 N.D. 0.005 Carcinogenic
Trilead diarsenate* 3687318 | 222.979.5 N.D. 0.005 CEehagen
Toxic for reproduction

mmulmwtmwymtommmwsmoomm on rog; or ,M
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Test Report no.re90101/LF-CTSAYAA14.58066 Issued Date: 2014.12.26  Page 60f 19
Concentration | Reporting _ 1
Substance Name CAS number | EC number (%) Limit (%) Classification
Zirconia Aluminosilicate
Refractory Ceramic Fibres 6‘(58"3;: ;10:58 - N.D. 0.005 Carcinogenic
(Zr-RCF)* :
1,2-bis(2-methoxyethoxy) 2 5 ! %
ethane (TEGDME: triglyme) 112-49-2 203-977-3 N.D. 0.05 Toxic for reproduction
1.2-dimethoxyethane;
ethylene glycol dimethyi 110-71-4 203-794-9 N.D. 0.05 Toxic for reproduction
ether (EGDME)
Diboron trioxide* 1303-86-2 215-125-8 N.D. 0.005 Toxic for reproduction
Formamide 75-12-7 200-842-0 N.D. 0.05 Toxic for reproduction
Lead(ll) e n - :
bis{mthidnosttioratey* 17570-76-2 401-750-5 N.D. 0.005 Toxic for reproduction
TGIC(1,3,5-tris (oxiranyl
methyl)-1,3,5-tiazine- 2451-62-9 219-514-3 N.D. 0.05 Mutagenic
2.4 6(1H,3H.5H)-trione)
B-TGIC (1,3,5-tris[(2S and
2R)-2,3-epoxypropyl]-1,3.5- ;
triazine-2,4 6-(1H,3H 5H)- 59653-74-6 423-400-0 N.D. 0.05 Mutagenic
trione)**
4 4'-bis{dimethylamino)
benzophenone {Michler's 90-94-8 202-027-5 N.D. 0.05 Carcinogenic
ketone)
N.N.N',N'tetramethyl-4 4'-
methylenedianiline (Michler's 101-61-1 202-958-2 N.D. 0.05 Carcinogenic
base)
[4-[4,4-bis{dimethylamino)
benzhydrylidene]cyclohexa- : 4
2,5-dien-1-ylidene] s ARG N.D. 0.05 Carcinogenic
dimethylammonium
chloride (C.I. Basic Violet 3)
[4-[[4-anilino-1-naphthyl][4-
(dimethylaminc)phenyllmeth
ylene]cyclohexa-2,5-dien-1- 2580-56-5 219-943-6 N.D. 0.05 Carcinogenic
ylidene] dimethylammonium
chloride (C.I. Basic Blue 26)
a,a-Bis[4-(dimethylaminoc)
phenyl}-4 (phenylamino) : s
haphthalene-1-methanol 6786-83-0 229-851-8 N.D. 0.05 Carcinogenic
(C.I. Solvent Blue 4)
4 4'-bis{dimethylamino}-4"- 209-218-2 X X
(methylamino)trityl alcohol 561-41-1 N.D. 0.05 Carcinogenic
mm&mwtmwwmmwmmmsmmm or W
omﬂlo:lﬂ_‘nuand.w e mmmmummnmam *ums% Atantion Ic drawn 1o the
of liabiity, MMMAWWNNWEMWM! Inad harecn the Company’c findinge at

Any sthortzed alte forgery or falcifieation of the content or of thic 3 and may be pe 1o the fuliect extent of the
Imn. Unioce ctherwice clated the recultc chown in thic tect report refer only to the cample(c).
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Test Re port no.resn101/LF-cTSAYAA14-58066 Issued Date: 2014. 12.26  Page 9 of 19
Concentration Reporting ) .
Substance Name CAS number | EC number (%) Limit (%) Classification
Bis{pentabromophenyl) ether 10 5 : PBT
(DecaBDE) 1163-19-5 214-604-9 N.D. 0.05 vPYB
:;g‘awsa"““"‘""’“a'”i" 72629.948 | 2767452 N.D. 0.0 vPvB
Zgifjm"“°'°d°de°a"°'° 307-55-1 206-203-2 N.D. 0.05 vPvB
;‘gg'm""““““"e“am"’ 2058-94-8 218-165-4 N.D. 0.05 vPvB
Heptacosafluorotetradecanoic
aoid 376-06-7 206-803-4 N.D. 0.05 vPvB
4-(1,1,3,3-tetramethylbutyl)
phenol, ethoxylated - Equivalent level of
covering well-defined ) ) N.D 0.05 concern - probable
substances and UVCB o : senious effects on the
substances, polymers and environment
homologues
4-Nonylphenol, branched
and linear — substances with
a linear and/or branched
zm"]bcer:a;? ;v :&Zg\?;n Equivalent level of
bound in position 4 to : B N.D. 0.0 s:ggz:’;f'e‘;:ﬁbt'ﬁe
phenol, covering also UVCB- cnDrment
and well-defined substances
which include any of the
individual isomers or a
combination thereof
Equivalent level of
Diazene-1,2-dicarboxamide concemn - probable
(C,C'-azodi{formamide)) 123-77-3 204-650-8 N.D. 0.05 serious effects on
human health
Cyclohexane-1.2- Equivalent level of
dicarboxylic anhydride concern - probable
(Hexahydrophthalic 85-42-7 201-604-9 N.D. 0.05 serious effects on
anhydride - HHPA) human health

mmmulmcwtmcmyammmmmmswamﬂwmm«us-nonmtu
and, for slectronio format doouments, at www.

W
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Conditio cubjeot to Terme and
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inoﬂmoﬂtlrbmﬂonoﬂyanﬂvﬂﬂhﬁ»lmkachwtmm nmnmc«ummmmthmmmtmmmmwﬂmplﬂluioa
trancaotion from exerokcing Hmtnmk under the & ot be exoopt In full, withcut prior weitten approval of the
C Any shortzed forgery or falcification of the content or oﬂm; -‘I: and may be pr 10 the fullect extent of the
law. Unioce ctherwice clated the recultc chown In thic tect report refar only to the campila(s).
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SGS

Test Report No. F690101/LF-CTSAYAA14-58066 Issued Date: 2014. 12.26  Page 10 of 19
Concentration | Reporting ¥ .
Substance Name CAS number | EC number (%) Limit (%) Classification
Hexahydromethylphathalic
anhydride, Hexahydro-4- 25550-51-0, 247-094-1, Eativalent level of
methylphathalic anhydride, | 19438-60-9, | 243-072-0, sy iobatle
Hexahydro-1- 48122-14-1, 256-356-4, N.D. 0.05 ot alaEoR
methyiphathalic anhydride, 57110-29-9 260-566-1 human health
Hexahydro-3-
methyiphathalic anhydride
Toxic for reproduction
equivalent level of
; : concern -probable
Methoxy acetic acid 625-45-6 210-894-6 N.D. 0.05 sarioUs et an
human health and the
environment
1,2-Benzenedicarboxylic
acid, dipentylester. branched 84777-06-0 284-032-2 N.D. 0.05 Toxic for reproduction
and linear
Diisopentylphthalate (DIPP) 605-50-5 210-088-4 N.D. 0.05 Toxic for reproduction
N-pentyl-isopentylphtalate - - N.D. 0.05 e tor reproduiction
1,2-Diethoxyethane 629-14-1 211-076-1 N.D. 0.05 Toxic for reproduction
N,N-dimethylformamide; 68-12-2 200-679-5 N.D. 0.05 Toxic for reproduction
dimethyl formamide
Dibutyitin dichloride (DBT) 683-18-1 211-6700 N.D. 0.05 hesicior epaieton
Acetic acid, lead salt, basic* | 51404-694 | 257-175-3 N.D. 0.005 hesicor repcaiiiction
Basic lead carbonate (trilead Toxic for reproduction
bis(carbonate)dihydroxide)* 1319-46-6 215-290-6 N.D. 0.005
Lead oxide sulfate (basic 2 :
lead sulfate)* 12036-76-9 234-853-7 N.D. 0.00S Toxic for reproduction
[Phthalato(2-)]dioxotrilead Toxic for reproduction
(dibasic lead phthalate)* 69011-06-9 273-688-5 N.D. 0.005
mmwlmwtmcmwtnmmmmswummmmummmtam'm"wmmw
Condilonc.acpx and, for electronio format dooumends, cubjeot to Terme and < at www.c Altanticn Ic drawn to
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SGS

Test Re pOI't No. F690101/LF-CTSAYAA14-58066 Issued Date: 2014. 12. 26 Page 11 of 19
Concentration | Reporting . x
Substance Name CAS number | EC number (%) Limit (%) Classification

Dioxobis(stearato)trilead* 12578-12-0 235-702-8 N.D. 0.005 Toxic for reproduction
::';‘SV, adids, C16-15, lead 91031628 | 292-966-7 N.D. 0.005 Toxic 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 N.D. 0.005 Toxic for reproduction
Lead dinitrate* 10099-74-8 233-2459 N.D. 0.005 Toxic for reproduction
Lead oxide (lead monoxide)* 1317-36-8 215-267-0 N.D. 0.005 Toxic for reproduction
Lead tetroxide (orange lead)* 1314-41-6 215-235-6 N.D. 0.005 Toxic for reproduction
Lead titanium trioxide* 12060-00-3 235-038-9 N.D. 0.005 Toxic for reproduction
'c')ex?:e?'a“'“m EEECOTE) 12626-81-2 | 2357274 N.D. 0.005 Toxic for reproduction
Pentaload tetraoxide 12065-90-6 | 235-067-7 N.D. 0.005 Toxic for reproduction
sulphate
Eyvochiore, antimony. lead 8012-00-8 232.382-1 N.D 0.005 Toxic for reproduct
yellow* -00- 232-382- .D. K oxic for reproduction
gg;‘;‘é?dd’ parumsalt fead-| erpiyen | areswEs N.D. 0.005 Toxic for reproduction
Silicic acid, lead salt* 11120-22-2 234-363-3 N.D. 0.005 Toxic for reproduction
U RCKy oad el 62229.08.7 | 263-467-1 N.D. 0.005 Toxic for reproduction
Tetraethyliead* 78-00-2 201-075-4 N.D. 0.005 Toxic for reproduction
Tetralead tricxide sulphate* 12202-17-4 235-380-9 N.D. 0.005 Toxic for reproduction

mmmnmwmcmmﬁtommm«smmm on or lM

conﬂo:u:_asg for electronio format dooumentds, cubjeot to Terme and nic at www.cgc. &-dooul Altantion Ic drawn fo
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the time of Itz Intsrvention cnly and within the lmtowmumum If any. mc«wnwmmwm k fo Itc Cllent and thic dooument does not exonerate partiec fo a
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SGS

Test Re port no.Fes0101/LF-CTSAYAA14-58066 Issued Date: 2014. 12.26  Page 12 of 19
Concentration | Reporting . s
Substance Name CAS number | EC number (%) Limit (%) Classification
Trilead dioxide phosphonate* | 12141-20-7 235-252-2 N.D. 0.005 Toxic for reproduction
Furan 110-00-9 203-727-3 N.D. 0.05 Carcinogenic
Propylene oxide; 1,2- o LI 3
epoxypropane: 75-56-9 200-879-2 N.D. 0.05 i ogernt
methyloxirane s
: Carcinogenic
Diethyi sulphate 64-67-5 200-589-6 N.D. 0.05 Mutagenic
Dimethyl sulphate 77-78-1 201-058-1 N.D. 0.05 Carcinogenic
3-ethyl-2-methyl-2{3- . )
methylbutyl)-1_3-oxazolidine 143860-04-2 421-150-7 N.D. 0.05 Toxic for reproduction
Dinoseb 88-85-7 201-861-7 N.D. 0.05 Toxic for reproduction
4 4'-methyienedi-o-toluidine 838-88-0 212-658-8 N.D. 0.05 Carcinogenic
4.4"oxydianiline and its salts |  101-30-4 202-977-0 N.D. 0.05 CAarEinagentt
Mutagenic
4-Aminoazobenzene; : .
4-Phenylazoaniline 60-09-3 200-453-6 N.D. 0.05 Carcinogenic
4-methyl-m-
phenylenediamine (2 4- 95-80-7 202-453-1 N.D. 0.05 Carcinogenic
toluene-diamine)
B-methoxy-m-toluidine 120-71-8 204-419-1 ! .
(p-cresidine) N.D. 0.05 Carcinogenic
Biphenyl-4-ylamine 92-67-1 202-177-1 N.D. 0.05 Carcinogenic
o-aminoazotoluene 97-56-3 202-591-2 N.D. 0.05 Carcinogenic
o-Toluidine; 2-Aminctoluene 95-53-4 202-429-0 N.D. 0.05 Carcinogenic
N-methylacetamide 79-16-3 201-182-6 N.D. 0.05 Toxic for reproduction
Folomopropane; 106-94-5 203-445.0 N.D. 0.0 Toxic for reproduction
n-propyl bromide
B s oot ooty e 8 b o ook S S oS oo ST S SR S
onoulan-ymnlonmmdmmmunMMnMymwmm:ammmm ned herecn the Company'c findinge at
the time of itc Infervention caly and within the Rimits of Cllent'c Inctruoticne, If any. mcmmmmumunyubm Client and thic dooument does not exonerats partiec fo a
mmm.mwmmmwmam under the 1 exoopt In Tull, withcut prior weitien approval of the
Any sthortzed forgery or falcification of the content or oﬂhk. I¢ and may be pr {0 the fuliect extent of the
qu Unioce ctharwice clated the recultc chown in thic tect report refer only to the cample(c).
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Test Re pﬂl’t Mo. FE90101/LF-CTSAYAA14-5BOGE lssued Date: 2014. 12. 26 Page 13 of 19
Concentration Reporting B :
Substance NMame CAS number | EC number (%) Limit (%) Classification

Cadmium T7440-43-9 231-152-8 N.D. 0.00s5 Carcinogenic
Cadmium oxide* 1306-19-0 215-146-2 N.D. 0.005 Carcinogenic
Dipentyl phthalate (DPF) 131-18-0 205-017-9 N.D. 0.05 Toxic for reproduction
4-Monylphenaol, branched
and linear, ethoxylated
[substances with a linear
andior branched alkyl chain
with a carlyon number of 9 .
covalently bound in position Ex::;;mr::;il "
4 to phenol, ethoxylated - - MN.D. 0.0s 5 g
covering UVCE- and well- probable serous effects
SR, PR to the environment
polymers and homaologues,
which include any of the
individual izomers andfor
combinations thereof]
Ammonium
pentadecaflucrooctanoate 3825-26-1 223-3204 N.D. 0.05 Toxic for reproduction
(APFO)
Pentadecafluorooctancic ; :
acid (PFOA) 335-67-1 206-397-5 N.D. 0.05 Toxic for reproduction

mumm:lmwimcmywlnmmummxm-ﬂu printsd cvarisal, avallabis on reguact or scoscoible &
for Elscdronio Dooumsnis at wWww.G gt oo
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AT

SGS

Test Re purt Ho. FE90101/LF-CTSAYAA14-58066 lssued Date: 2014. 12. 26 Page 14 of 19

Substance Name CAS number | EC number Conc?;t]ratinn T?r?ﬁi?}l;::? Clagsification
Dihexyl phthalate 84-75-3 201-559-5 N.D. 0.05 Toxic for reproduction
Trixzylyl phosphate 25155-23-1 246-677-8 MN.D. 0.05 Toxic for reproduction
frutjc it fEsan:, 96-45.7 202-506-8 ND. 0.05 Toxic for reproduction

2-imidazoline-2-thiol

Disodium 4-amino-3-[[4(2,4-
diaminophenyljazo][1,1'-
biphenyll-4-yllazo] -5-hydrosy-

37 M 7-T10- i i
& {phemyiazcinaptihalens- 1937-37-7 217-710-3 N.D. 005 Carcinogenic
2 T-disulphonate {C_]. Direct
Black 38)
Disodium 3, 3'-[[1,1-biphenyl]-
4 4'_divibis{azojbis(4-
aminonaphthalene-1- 573-558-D 209-355-4 N.D. 0.05 Carcincgenic
sulphonate) (C.I. Direct Red
28)
Carcinogenic
Equivalent level of
' . : concem having
Cadmium sulphide™ 1306-23-6 215-147-5 N.D. 0.005 probable serious
effects to human
health
Lead di{acetate ) 301-04-2 206-104-4 N.D. 0.005 Toxic for reproduction

Thl:-nmurrmiI:I::uodhylrucwnpmymlmatluhmmurswwmnﬂmmmnﬂmmmtummdwmw
lsctronio format documends, Aftanticn |o drawn 1o

Condilonc.aspx and, for o subject to Tarme and Conditlons for Elscironio Doouments at m:Enm\l% =-dooume: ]
Beritrtion of Habiity, indsmnifloation and jurc diotion Gcuss dafirsd tharsin Sny holder of thic dooumesn? s adviced that Informadion rad hasraomn the Company'c Nndinges at
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trancaciion from axerclcing all thelr rights and obllgations. undar $he § i Thic ot ba rap o exoept In full, withowt pricr writien approval of the
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lawe Unisce othersics ciabad the reculis chown In thic tsct report refsr only to the campiaic)
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SGS

Test Report No. F690101/LF-CTSAYAA14-58066 Issued Date: 2014.12.26  Page 150f 19
Concentration Reporting & .
Substance Name CAS number | EC number (%) Limit (%) Classification
1.2-Benzenedicarboxylic acid,
dihexyl ester. branched and 68515-50-4 271-093-5 N.D. 0.05 Toxic for repreduction
linear
Carcinogenic
Mutagenic
Toxic for Reproduction
Cadmium chioride® 10108-64-2 | 233-296.7 N.D. 0.005 Counalent Jave),of

concem having
probable serious
effects to human

health
Sodium perborate*; 239-172-9 : ’
perboric acid, sodium salt* - 534.330-0 N.D. 0.005 Toxic for reproduction
Sodium peroxometaborate* 7632-04-4 231-556-4 N.D. 0.005 Toxic for reproduction

mmuumwimcmmtomo«mmusmupﬂm or Iﬂw ,m%
Conditio and, for mmﬂ dooumentis, cubjeot to Terme and ¢ i ltmc%&m Altenticn Ic drawn 10

Eﬁ?ﬁaum ] cuec defined therein. Myhuldnoﬂﬂu dooumnllanvludMl ned herecn the Company's fincinge at
MMIMMMyaMMMIMthMGW umymc«ummwumnhmmmmmmmm.mmlu

m-mwwumnnmham under the & nt oannot be repr exoopt In Tull, withcut prior writien approval of the
Any torgery or falcification of the condent or oﬂm; e and may be pr fo the fubect extent of the
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Substance Name CAS number | EC number Concv.[al::n;ratmn RL?;T;:;? Classification
2-benzotriazol-2-yl-4 B-di-tert- PBT
butylphenol (UV-320) 3846-71-7 F23-34E6-6 M.D 0.05 VEvB
2-{2ZH-benzotriazol-2-yl -4, 6- o PBT
ditertpentylphenal (UY-328) poweagd | 2eEEEA an i vPvB
2-gthylhexyl 10-ethyl-4 4-
iﬁ:ﬂ'@;ﬁﬁﬁ;ﬁ;ﬁﬁ;ﬂhm 15571-58-1 | 2395204 N.D 0.05 Toxic for Reproduction
(DOTE)
Reacticn mass of 2-ethylhexyl
10-ethyl-4 4-dioctyl-7-oxo-8-
oxa-3,5-dithia-4-
stannatetradecanoate and 2-
ethylhexyl 10-ethyl-4-[[2-[(2-
ethylhexyljony]-2- - - M.D 0.05 Toxic for Reproduction
oxoethyllthiol-4-octyl-7-oxo-5-
oxa-3,5-dithia-4-
stannatetradecanoate
{reaction mass of DOTE and
MOTE)
Carcinogenic
Mutagenic
Towic for Reproduction
) - . Equivalent level of
Cadmium flucride T7a0-79-6 232-222-0 MN.D 0.005 concem having
probahble serfous
effects to human
health
Carcinogenic
Mutagenic;
Tozic for Reproduction
; 10124-36-4; Equivalent level of
Cadmium sulphats 31119-53-6 233-331-6 M.D 0.005 concem having
probahle serous
effects to human
health
Thic dooumsnd Ic Icousd by the l:'.u'm:my pubjjsat o Ibc General Condblone of Sersios prinisd cverisal, awallables on regquect or acoscclble w.mnmnﬁr
Condiione nG.acpx and, Tor sisotronlo fonmat doou mende, cubjsot to Tarme and Condilone Tor Elsctronio Documsnts ab wew.cQe.aomy Amntion |e drawn o the

Bmitation of llabiiy, mnnﬂmmummmmﬂmﬂmﬁ &y holder of this document e adviced that

Hformsion corfined Rarecn roSect:

niad hareon refieots the Company's indinge. at

the time of s Intereenton only and within the Bmis of Cliank'c Inctnagtons, Ifan:.l.ml:-:\frpﬂny‘l ndimqnﬂbllml & to ks Clent and thic dosument doss not sxonerate parties do a
tranc ot b

aotion from axsrolcing all their rights and obigations under the §

[

sxoept In Tull, withouwt prior weitien approwal of the

Company. &ny unauthortzed aterabon, fongary or falcifoation of the comient or appearanos ol'1hl|- :Ionumq'll I: uniawiul md offenders may be proceoubsd fo the Tulsct sxtent of tha

v Uniscs otharwics ciabed the recultc chowen in thic ot report refiar onty bo Bhe campis(c).
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Test Repor t  No. F690101/LF-CTSAYAA14-58066 Issued Date: 2014. 12. 26 Page 17 of 19

Note:

1. RL= Reporting Limit

2. N.D. = Not detected (lower than RL)
N.A. = Not applicable for respective materal type.
The submitted sample was found to contain significant amount of specific element(s) of SYHC. Upon further test
verification and also information provided from client, the possibility that the element(s) content originate from
SVHC is very unlikely, even though their presence cannot be exclude entirely. it may be assumed that the detected
element(s) have a non-SVHC source.

3. Definition of classification is listed in Appendix A of this report in accordance with 67/S48/EEC and Regulation (EC)

No 1907/2006. For detail information, Detail explanation is available at the following link:
httpjlecha europa. eulweb/quest/cand|date-llst-table (Candldate Ils’t)

—wew&p p col id= column-1&p p col pos=28p p col count=4& substancetypehs

(Proposals to identify SVHC consulations)
4. *The test result is based on the calculation of selected element(s) / marker(s) and to the worst-case scenario. For

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

analysis-information-page_htm
The client is advised to review the chemical formulation to ascertain above metal substances present in the article.

RL = 0.005% is evaluated for element (i.e. cobalt, arsenic, lead, sodium, chromium, chromium(\/l), silicon,
aluminum, zirconium, boron, and potassium respectively), except molybdenum RL=0.0005%
0.1% (w/w) = 1,000 ppm = 1,000 mg/kg

5. " 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.

e et e Mol SR A, Shb St o' it Eovatioe o EB b o 6. Gooumert e Aok i o 1o e
Conditio and, for electronio format doouments, cubjeot to Terme and at Atantion Ic drawn
of liabiity, Indemnnification and Juricdiction kcues defined thersin. Myheldnoﬂiu mtmmhil ined harecn the Company'c findinge at
m.hmofmummnwmwmt«m:mnm If any. The Company’c cole recponsibility ke fo It Client and thic dooument dosc not exonerate partiec fo
umslnulm& - pr oept in full, without writien approval of the
hmorﬂnledlonam fent or of thic il and may be 1o the fullect extent of the

SGS Korea Co, L 322, The O wailey, 76, LS-0, Dongan-gu, Aryang-=, Gyeongg-do, Korea 431-080
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Picture of Sample as Received :

*** End of Report ***
Thic dooument Ic Iccued by the Company cublect fo Itc of Service printed or o
uu&mmmmbm-ummummma m-m
of Indeennifioation and juricdiotion iccues defined therein. Any holder of thic dooument i adviced that harecn the Company's fincinge at
the time of Itc Interventicn cnly and within the imi% cf Cllent'c inctruolions, If any. The Coapany’c cole recponcibility k fo e Client and thic dooument does not exonerate partiec fo a
exeroking ail their rightc obigations under the francaction nk. Thic Jo-nol oept In full, without prior weitien approval of the
Comgany. Any unauthorized alteraticn, forgery or falcification of the confent or of thic rt Ic unlaweul and offenderc may be proceouted fo the fullect extent of the

law. Unloce otherwice clated the recultc chown in thic tact report reder only to the cample(ec).
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Appendix A

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

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

Carcinogen  Substances which should be regarded as if they are carcinogenic to man. There is sufficient
Category 2:  evidence to provide a strong presumption that human exposure to a substance may result in the
development of cancer.
Generally on the basis of:
- appropriate long-term animal studies
- other relevant information.

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

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

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

Toxic to Substances known to impair fertility in humans. There is sufficient evidence to establish a causal
Reproduction relationship between human exposure to the substance and impaired fertility.
Category 1:  Substances known to cause developmental toxicity in humans. There is sufficient evidence to
establish a causal relationship between human exposure to the substance and subsequent
developmental toxic effects in the progeny.

Toxic to Substances which should be regarded as if they impair fedility in humans. There is sufficient
Reproduction evidence to provide a strong presumption that human exposure to the substance may result in
Category 2:  impaired fertility on the basis of:

- clear evidence in animal studies of impaired fertility in the absence of toxic effects, or, evidence
of impaired fertility occurring 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 reqarded as if they cause developmental toxicity to humans. There
is sufficient evidence to provide a strong presumption that human exposure to the substance may
result in developmental toxicity, generally on the basis of:
- clear results in appropriate animal studies where effects have been observed in the absence of
signs 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.

PBT & vPvB: Substances which are persistent, bicaccumulative 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.
mmmunmw!mc«mamtommmmsmmm on requect or Mwm%
Conditol and, for electronio format dooumends, cubjeot to Terme and nic at www. barme, Aftanticn Ic drawn fo
onoum-tymnlﬁmmmmmmmhunnwmmmsm:mwmu nod harecn the Company'c findinge at
the time of Itz Interventicn cnly and mh It of Client'c inctruoticns, nmy.mco-ummnmlunblt Client and thic dooument doec not exonerate partiec fo a
innsuton mmluwdlt rightc and under the & oannot be repr exoept In full, withcut prior weitien approval of the

Any forgery or falcification of the confent or oﬂms ic and may be pr snd 1o the fubect extent of the
Iu. Unloce ctharwice clated the recultc chown in thic tect report refer only to the campls(e).
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