Rev: 005

Product Family Data Sheet

LH524B - 5250 AC LED

Introduction

Features

* Beam Angle: 115°

* Precondition : JEDEC Level 2a

* Dimension : 5.2 x 5.0 x 0.9 mm

* ESD withstand Voltage : up to + 3KV [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

http://www.samsungled.com
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1. Product Code Information
1) Luminous Flux Bins (Ts = 25TC)

Sorting Condition Im
Nominal @ 25°C 2W AC operation 2
Product Code Flux Rank
CCT
Flux Range (®,, Im)"
J2 120 ~ 140
2700K SPHWHTHAN205S0W0JZ M2 140 ~ 160
Pz 160 ~
J2 120 ~ 140
3000K SPHWHTHAN205S0V0JZ M2 140 ~ 160
Pz 160 ~

Notes:

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

2) Luminous flux is measured in AC operation mode, in which an AC voltage source of 220V [RMS] drives
LH524B with a ballast resistor connected in series ( see "series connection" on p.9). The ballast resistor is
selected from three pre-defined ones (i.e., 3.0kQ, 3.6kQ, and 4.2kQ) in such a way that maintains AC driving

current at the desired level of 13.5mA [RMS] with +15% tolerance ( see "Resistor Table" on p.7).

http://www.samsungled.com 3/40
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2) Color Bins (Ts = 257TC)
1) Color Binning

Nominal - :
Product Code Color Rank Chromaticity Bins
CCT
2700K SPHWHTHAN205S0WO0JZ | WO(Whole bin) WB, WC, WD, WE, WF, WG, WH
3000K SPHWHTHAN205S0V0JZ VO(Whole bin) VB, VC, VD, VE, VF, VG, VH

2) Chromaticity Region & Coordinates
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2) Chromaticity Region & Coordinates (Continued)

Region | CIE X | CIE Y
W rank (2700K)

0.4697 0.4211
0.4576 0.4183

WB
0.4477 0.3998
0.4591 0.4024
0.4576 0.4183
0.4515 0.4168

we
0.4420 0.3985
0.4477 0.3998
0.4758 0.4225
0.4697 0.4211

WD
0.4591 0.4024
0.4648 0.4038
0.4688 0.4290
0.4562 0.4260

WE
0.4515 0.4168
0.4636 0.4196
0.4813 0.4319
0.4688 0.4290

WF
0.4636 0.4196
0.4758 0.4225
0.4534 0.4012
0.4420 0.3985

WG
0.4373 0.3893
0.4483 0.3919
0.4648 0.4038
0.4534 0.4012

WH
0.4483 0.3919
0.4593 0.3944

Notes:

Region ‘ CIE X CIE Y
V rank (3000K)
0.4451 0.4146
0.4324 0.4100
VB
0.4244 0.3922
0.4361 0.3964
0.4324 0.4100
0.4261 0.4077
VC
0.4185 0.3902
0.4244 0.3922
0.4515 0.4168
0.4451 0.4146
VD
0.4361 0.3964
0.4420 0.3985
0.4431 0.4213
0.4299 0.4165
VE
0.4261 0.4077
0.4388 0.4122
0.4562 0.4260
0.4431 0.4213
VF
0.4388 0.4122
0.4515 0.4168
0.4303 0.3944
0.4185 0.3902
VG
0.4147 0.3814
0.4260 0.3854
0.4420 0.3985
0.4303 0.3944
VH
0.4260 0.3854
0.4373 0.3893

SAMSUNG ELECTRONICS maintains +£0.005 tolerance of CCx, CCy

http://www.samsungled.com
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2. Characteristics

1) Absolute Maximum Rating

Item Symbol Rating Condition
Operating temperature range Top -40°C ~ +75C -
Storage temperature range Tetg -40C ~ +120C -
Temperature of Solder Pad © Ts 85°C -
Average Power DissipatiE)n P, 3W 220~240Vac
in AC operation mode ** 100~120Vac
RMS Current 5 19.5 mA 220~240Vac
in AC operation mode -2 h 39 mA 100~120Vac
Assembly Process Temperature - 260¢C, < 10sec -
ESD - 3kV HBM

1) Max 19.5mA (RMS) current is allowed by 220~240Vac configuration. Refer to [ Resistor Table ] on p.7.

2) Max 39mA (RMS) current is allowed by 100~120Vac configuration. Refer to [ Resistor Table ] on p.7.

3) Average power dissipation only by the LED in AC operation. Power dissipation by any ballast
component that is connected to the LED is not included.

4) DC operation (constant current operation) of LH524B must be avoided.

5) RMS (Root mean square) current indicates AC operation at 50~60Hz

6) See Ts point & measurement method on p.12

2) Electro-optical Characteristics

. | Nominal 3
Iltem Unit ccT Rank Min Max
J2 120 ~ 140
2700K
M2 140 ~ 160
(W)
Luminous Flux? (&) im PZ 160 ~ -
(@ 2W AC operation, Ts = 25°C)3 J2 120 ~ 140
3000K
M2 140 ~ 160
(V)
Pz 160 ~ -
Color Rendering Index?(R,) - - 80 - -

Notes:
1)~2) SAMSUNG ELECTRONICS maintains a tolerance of ®.:+5 %, R. :+3.0 on measurements
3) See series connection on p.9

http://www.samsungled.com 6 /40
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3. Resistor Table

F1 0.8 kQ 0.4 kQ
100Vac F3 0.7 kQ 0.35 kQ
F5 0.6 kQ 0.27 kQ
F1 1.1 kQ 0.7 kQ
110Vac F3 1 kQ 0.6 kQ
F5 0.9 kQ 0.5 kQ
F1 1.4 kQ 1 kQ
120Vac F3 1.3 kQ 0.9 kQ

220Vac F3 3.6 kQ 2.4 kQ
F5 3.0 kQ 2.0 kQ
F1 4.5 kQ 3.1 kQ
230Vac F3 3.9 kQ 2.7 kQ
F5 3.3 kQ 2.3 kQ
F1 4.8 kQ 3.4 kQ
240Vac F3 4.2 kQ 3 kQ
F5 3.6 kQ 2.6 kQ

% |k tolerance : +15%

Ir means RMS (Root mean square) value of current across LH524B by AC operation at 50~60Hz
Notes:
[1] Proper selection of resistor values should be made for LH524B to be driven at the desired current
level with acceptable tolerance specified above. The table above summarizes recommended resistor
values for the mains voltages by country, and the V¢ rank.

[2] LH524B can be wired in two types of configuration : one is serial connection to be applicable to

the mains of 220~240Vac, and the other is parallel connection to the mains of 100~120Vac. For
circuit configuration, see "6.Reference circuit" on p.9.

http://www.samsungled.com 7140
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4. Typical Radiation Pattern
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6. Reference circuit

C

b

N

[ Hs2a8
|
18

||

Ballast resistor

AC mains (100~120Vac)

[ Parallel connection ]

4| LH5324B ||

Ballast resistor

AC mains (220~ 240Vac)

[ Series connection ]

7. Relative luminous flux vs. AC power @ 25T

Relative luminous flux vs. AC power
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8. Thermal characteristics

1) Relative luminous flux vs. Ts
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2) Relative chromaticity vs. Ts
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9. Derating Curve

Derating curve for 3W AC driving

3.5

NN

2.5
£ 2 /='
?:-h Rs-a = 25TC/W \
215
é Rs-a = 20C/W m
1
Rs-a = 15C/W \\
0.5 N
0
0 10 20 30 40 50 60 70 80

Ta- Ambient temperature[T ]

1) Maximum power consumption in AC Operation mode based on max. Ts = 85C

http://www.samsungled.com 11 /40
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10. 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

S M B
-

D A O RN
%&

47

| \ | ) D /)
=N 0 O
=t A 07
09 - 57
338
L6
Notes:

1) Ts point & measurement method

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

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

damaged. _
Bottom View
* ~ T
_Point L
— |_)l
gl o i

2) Precautions

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

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

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

http://www.samsungled.com 12 /40
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11 Reliability Test Items and Conditions

1) Test Items

Test ltem 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 1
Room Temperature 25C+3 C, IF = Max AC 13.5mA (RMS) 1,000 hrs 22
life test
High Temperature o o
. Ts=85 C+3 C, IF = Max AC 13.5mA (RMS) 1,000 hrs 22
life test
High Temperature 85 T+3 C, 85 %*2 %RH,
humidity life test IF = Max AC 13.5mA (RMS) 1,000 hrs 22
Low: Temperature 40 C+3 C, IF = Max AC 13.5mA (RMS) 1,000 hrs 22
life test
Powered Temperature | -45C/20 min <> 85C/20 min, Sweep 100min| o . 29
Cycle test cycle on/off: each 5 min, AC 13.5mA cycle
-45 T/15 min < 125 C/15 min
Thermal Shock — Hot plate 180 C 500 cycle 100
High Temperature Ta=120 C+3 C 1000 hrs 11
Storage
Low Temperature Ta=-40 C+3 C 1000 hrs 11
Storage
Ry Rz R1:10 MR,
[ ) R2:1.5 kQ, .
ESD(HBM) Q\;:H_};; o 100 PF, 5 times 5
i V = 3 kV
. . 20~2000~20 Hz 200 m/s?, Sweep 4 min
Vibration Test ’
ibration Tes X, Y, Z 3 direction, each 1 cycle 4 cycles 1
. 1500G, 0.5 ms,
Mechanical Shock Test 3 shocks each X-Y-Z axis 5 cycles 11
2) Criteria for Judging the Damage
- Limit
Iltem Symbol Test Condition
Min Max
. AC 2w - * ; *
Luminous Flux b, (see series connection on p.9) Init. Value*0.7 Init. Value*1.2
AC 2w - * : *
RMS Current It (see series connection on p.9) Init. Value*0.7 Init. Value*1.2

http://www.samsungled.com 13 /40
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12. Solder Conditions
1) Reflow Conditions ( Pb Free )

Reflow Frequency : 2 times max.

250 —

200 —

150 —

100 —

[Temperature{ )]

B0 —

Preheating - 150~180T

Max, Glsec

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

0 &0 100 1 50 200 250 300
L — )
' B0~120sec [Time(sec)]

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

http://www.samsungled.com

Peak Temp. @ 260x£57C, Max, 10sec
lime above 2207T © Max. G0sec
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13. Taping Dimension

|
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()5 2220 om0
|
| —
: T
I I
Start

More than 500 mm
Unloaded tape

Mounted with
Flash LED

More than (100~200)mm
Unloaded tape

(1) Quantity : The quantity/reel to be 1000 pcs.
(2) Cumulative Tolerance : Cumulative tolerance/10 pitches to be +£0.2 mm

(3) Adhesion Strength of Cover Tape :

15-411.0 .

1 3.010.3

_______

Tolerance 0.2 , Unit:mm

Leading part more than
(500)mm

Adhesion strength to be 0.1-0.7 N when the

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

(4) Packaging :

http://www.samsungled.com

P/N, Manufacturing data code no. and quantity to be indicated on a
damp proof package.
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14. Label Structure

F3WBM?2

SPHWHTHAN205S0W0JZ F3WBM2 XXXX
I

QO OO IMALN | |IAAA | XXXXpCS

Iy
I

Rank Code
/F3/ : VF Rank (refer to page 9)
/WB/ : Chromaticity Coordinate Rank, CIE (refer to page 4)
IM2/ : Luminous Flux (refer to page 3)

15. Lot Number

The Lot number is composed of the following characters

Q0 CeIMAAA /| |lAAA / 1000PCS

: Production Site (S:SAMSUNG LED, G:Gosin China)

: L (LED)

: Product State (A:Normality, B:Bulk, C:First Production, R:Reproduction, S:Sample)
: Year (S:2008, T:2009, U:2010...)

: Month (1 ~ 9, A, B)

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

: SAMSUNG LED Product Number (1 ~ 999)

: Reel Number (1 ~ 999)

> D EOO0 e

http://www.samsungled.com 16 /40
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16. Reel Packing Structure

1) Reel

Eaxilng

F3WBM?2

SSPHWHTHAN205S0W0JZ F3WBM2 XXXX
i

QOO IMAA L | |AAA |/ XXXXpCS

2) Aluminum Bag

IS

F3WBM2

SPHWHTHAN205S0W0JZ F3WBM2 XXXX
i

QOO MAAN | |lAAA | XXXXpCS

3) Inner Box

Material : Paper(SW3B(B))

SIZE(mm)

TYPE
L W | H
7inch| 219 | 185 | 44

I

F3WBM2

SPHWHTHAN205S0W0JZ F3WBM2 XXXX
i

QOO MAAN | |IAAA | XXXXpCS

http://www.samsungled.com

50066

CEASH CHARGH BTN i A6 SN

HMETY MR
‘CORRT -
[

O
2 ]

Humidity Indicator Card

Silica gel

o Te 2a

@ m LEVEL
This ‘ =
S 1

FawBmMmz2 |

(£

HP LED

2

N

N
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4) Carton Box

Material : Paper(SW3B(B))

[HHTEEETHTErm
I

SPHWHTHAN205S0W0JZ F3WBM2 XXXX

QOO IMAAN | |AAA |/ XXXXpCS

SIZE(mm)
TYPE
L W H
7 inch | 245 | 194 | 232
F3WBM2

http://www.samsungled.com

o e [

HP LED

Fawemz2
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17. Aluminum Packing Bag

% F
This bag contains 2 a

MOISTURE SENSITIVE DEVICES

1. Shelf life in sealed bag: 12 months at <40C and <90%
relative humidity (RH)
2. Peak package body temperature: 240 C
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 Jess 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+57T, or
b. 2a is not met.
5. If baking is required, devices must be baked for 1 hours at 60+5T
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

F3WBM2

SPHWHTHAN 20850W0JZ F3WBM2 300X o
||||||||||||||"|||"|||||||<J

‘ ATTENTION '\
ﬁﬂSEﬁVE PREﬂuTlﬂNS {THER

@;%

B =0 M

Age 2E& A3
&7 2 AANZRE AEE 2T Y] SalA As

A GE AAE B o

of ¢FulE Ay M2 F7 4 FAVNZRH AEFE REF
71 f18te] AAHGFUS AE Fole F4 £6 9& 4

2 SE AAE & el Yol w #A7 Wk A4
Y& it BEA §39 Soho] 9
38 92 AL B Byael 247 vhho,

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 Packing Bag

I'H.HISAFE“' “‘“"""’!““

000000

READ AT TOP OF GREEN COLOR
CHANGE BETWEEN YELLOW AMD GREEN B:r-lm

http://www.samsungled.com
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18. 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.
HNs SXNE Aol 822 DIME Ols0l 2ol 0T = 872 =2+ HatE 2 X6t
flol &t s X8 HEE.

2) This device should not be used in any type of fluid such as water, oil, organic
solvent, etc. When washing is required, IPA is recommended to use.
MNEe 2, 2, RIS &2 AH EBLUHAL ArE2 HetE N,
HIEO0l 2% Alile IPA AIES AHEE.

e

3) When the LEDs illuminate, operating current should be decided after considering the
ambient maximum temperature.
LEDOl &2 Al, S& MF= =H IR E N0t 2HD0O0F &

==}

4) LEDs must be stored in a clean environment.
If the LEDs are to be stored for 3 months or more after being shipped from
Samsung Electronics, they should be packed by a sealed container with nitrogen gas
injected.(Shelf life of sealed bags 12 months, temp. ~40°C, ~90%RH)
LEDS| 222 HEsH SHZ0HA EEZHMHOF otH, 2 AEENZRH S32¢=
3ME = 1 0l 220 ERot0UH 24 NHAE 38 BE2I|0 2250
(2Z bago 4% : 12 Y, BE 2% ~40°C, & ~90%RH)

5) After storage bag is open, device subjected to soldering, solder reflow, or other
high temperature processes must be:
2 & Bag0l HSE Z0l, SHOILt reflowsS 2l =2 250 ==&
A0l SEE00F &

rr

Al

ro

Ct

0l0

S

O

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

a. NI&e 30°C/60%RHECH Z2HLE Y2 XS XAHUA 672A12H(28L)0ILHAI =&l 5HOF

b. Stored at <10%RH.

b. 10% 0I5t2] MUHESZUH AN 22 0{0F &.

]

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

ASOIR 22 MBS ST 20l HE RS LOM TAl ZHs 5,
AXE FAUMN SBE 2AS AFY

http://www.samsungled.com 20 /40
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7) Devices require baking before mounting, if humidity card reading is >60% at 23t5°C.
Otor SEHAIDIES =X|JF 23x5°COIlAl 60% OlAt0I2tHH, ME A& & bakingol OF &.

8) Devices must be baked for 1 hour at 60+5°C, if baking is required.
Otot baking0| Z RolCHH, HEZS2 60+5°CHI M 1AI2H A< baking T/ 0{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= ZF&I| ¥ MXI0 elZst HB0I2=, LED HE2 U= Aldle F&I|

FRNHEL0ILL &SYUES AMEGHIE HEE.

— e —=2 [ ]

If voltage exceeding the absolute maximum rating is applied to LEDs, it may cause
damage or even destruction to LED devices.
gtor i olEXIE =tol= M0l LEDOI Jtoi XIS, LED AXt= HHu & AL

MAAIE A Ol 2
= T MO

5

r

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

EHE MES2 A% SIh Tun on M2 Mot, M dFR0HAM2 HS=2E S2

T=vTT

—
oy HES 2Y + A

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(3lZ4 RI| st&E)= S0 AI=2&= E2A, Flux, Z3HAl,
SIl=2 EItHOA 246t LED A2 SXIME Fitotl,
2 OEE=E S0 E=HUAS I HM0] 2l & = US.
This phenomenon can cause a significant loss of light emitted(output) from the

luminaires(fixtures).
Oldde &2 SIFZRH URe

s

2 Al

o SUet =&E & = U

o
njo
00

il

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.

Olciet M 24 HXE AdHA, SIF0 AIEE= AU e =285 &1
2ot &= TI010FES.

http://www.samsungled.com 21740
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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.
MAHMI LEDE Ag(R)2 &3¢ ==y

= -
2H(8), (), E= UE 22U SHEg2SU =AM Ag(2)2 BE(E= HF2M)2=2

Sulfurization of lead frame may cause intensity degradation, change of

chromaticity coordinates and, in extreme cases, open circuit. It requires caution.
clS Yol &3t(Sulfurization)= &2 ot A%t P
| (@)

&gt 22 LED 2&(Open) 25 222 =& | =2

o

tH

H

—

toll

i

I=}

‘_
N
]

2

:
!

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.

Ty &ab(Sulfurization)el 20| € QAOL| LEDE= 0Otehe 2=o=2

o A
j— o T
OISO & gtstd S S0 M ME, AFE0] 20tg @+ 1%, g8t 0|, g8 38 S

http://www.samsungled.com 22 140
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19. Hazard Substance Analysis

SGS

TEEI: HEpﬂl’t MNO. Feo0101LRCTSAYAA1407438  lssued Date: 2014, 02 13 Page 1 of 16

SAMSUNG ELECTRONICS CO., LTD.
95, Samsung2-ro, Giheung-gu

yongin-si, Gysonggi-do

Korea

The folloaring sampla(s] was'were submitted and identified bywon behalf of the client as:-

S5G5 File Ho.
Product Hame
ltern/Part Hame

Received Date
Test Period

Test Requestad

Test Method
Test Result]s)

Surmmarny

AYAATS-O0TA34
SPHWHTHAMZ0S
LHE248

2014.02. 05

2014.02. 07 - 2014. 02. 13

One hundred-fifty one (151) substances in the Candidate List of Substances of Very
High Concern (SWVHC) for authorzaton publizhed by European Chemicals Agency
(ECHA) on December 16, 2013 regarding Regulation [EC) Mo 19072006 concerming
the REACH.

Please refer to next page{s).

Pleasze refer to next pageis).

According to the specified scope and analytical technigus, concentrations of all SWVHC
ara «<0.1% in the submitted sampla{s).

5GS Korea Co., Ltd

JJ"-J&U

Jeff Jang / Chemical Lab Mgr

T FRSUltS =nawn in i teet recart rafer anly 0 the samoika(s] submitted by tha client, not oover tha oualty of tha whols batch. THis eoot
shioukd be used as Intenoed, and shall nod ba used Tor sdverfescmant and |aersul.

Thm e m — e Dy i e - il P mama
e P er wim = o
mern e e s :—.—.ﬁ:—u,---u " i -2 - o
- -
Z i = 133, Tham COwniley, T L5 o, Conpery @, Aoy ey @, SGy-aonpe-oe. Sorms 41 1050
U =5 (T B (O B =B U | ST O ¥
I e
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Erauniiig

SGS

TEEE HEp-I:ll't NO. Feso101LFCTSAYAA14-07430  Issued Date: 201402 13 Page 2 of 16

Test Method:
5G5 In-House method - Analyzed by ICP-0ES, PLM, UWWIS, LGMS \GG'MS and colorimetric method
Remarks:
1. The chemical anaklysis of specified SVHC is performed by means of currently available analytical technigues

againat the following SVHE related documents published by ECHA:
htip:iechs eurcps euweb/guesticandidate-list-table (Candidate list)

=viewdo p D-:l|. id=column-18p p col :-c:s-?ﬁn.u i:.-:-l count-45& 5ﬁl:l51snceh.lnelis
IProposals to identify SWHC consulations)

Thes list is under evalustion by ECHA and may subject to change in the future.

2. In sccordance with Regulation (EC) Mo 190772006, amy producer or importer of articles shall notify EGHA, in
accordance with paragraph 2 of Aricle 7, i a substance meats the catena in Atticle 57 and is identified in
accordance with Article S8(1) of the Regulation, i {a) the substance is present in those aricles in gquantibes
todaling ower ons tonne per producer of importer per year; and (b) the substance iz present in those aricles above
8 concentration of 0.1 % weight by weight [w'w].

3. Article 33 of Regulation (EC) Mo 12072006 requires supplier of an aricle confaining a substance mesting the
criteria in Article 57 and ideniified in accordance with Articke 58(1) in a concentrafion above 0.1 % weight by
weight [w'w) shall provide the recpient of the aricle with sufficient information, available to the supplier, to allow
safe use of the arbcle including, 85 @ minimum, the nams of that substance in the Candidate List.

4. 5GE adopts the interpretation of ECHA for SVHC in article unless indicated otherwise. Detail explanation is

available at the following Enk:
htipzifwebstane. contibube sas. net/corpreach/documents’ 5G5S CTS SVHC-papsr-EMN-11.pdf
5. Test results imthis report are based on the tested samiple. Thes report refers fo testing result of composite material

group by equal weight proporion. The material in each compaosits test group may come from one articla.
6. | a SVHC is found owver the reporting limé, client is suggested to identify the component which contains the SWHGC
and the exact concentration of the SWHC by requesting further guantitative analysis from the laboratony.

Thim iL - [Rre—.
T - - . ]
—:— - o i,.'l-:-u-n‘\-::iq-h-n . - — —

Tl fores Do, L | B, The Ovafey, T LS o, Conoees-pu, Aoy eegs-a, Syscogoi-te,. Sores {17-050

§ =52 (TG DR 00 B -EF T | SEDE 25

hha e o B TG = Trmm s Carsws o Dovslaresi
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Erauniiig

SGS

Test HEpﬂl’t NoO. Fsa01011 F-CTSAYAAI407434  lssued Date: 2014.02. 13 Page3 of 18
Test Result{s)
Concentration Reporting Pr—
Substance Mame CAS number EC number =) Limit {95} Classification
Alkanes, C10-13, chioro
(Short Chain Chiomnatad B5535-84-A 2ET-476-5 ND. 005 PET
Paraffins)
Anthracane 120-12-T 204-371-1 NDO. 005 PET
Towic for
f ] 11 3
Benzyl butyl phthalate (BEP) B5-BB-T 201-622-7 ND. 0.05 Repmdixtion
Bis{2-sthylhexyliphthalate Tiomc for
{DEHP! 117-81-T 204-2111-0 ND. 0.05 Reproduction
Bis(tributyftin)mide LE-35-0 200-268-0 ND. 0.05 PET
Carcinogen
Cobak dichloride® TE46-79-9 231-589-4 NDO. 0.005 Toic for
Raproduction
4 A-Diaminodiphenyimethane 101-77-8 202-974-4 N.O. 0.05 Carcinogsen
Diarsenic pentamids® 1303-28-2 215116-8 N.D. 0.005 Carcinogen
Diarsenic tricxide” 1327-53-3 215-481-4 N.O. 0,005 Carcinogsn
. Towic for
F) -Td- = -
Dibastyl phihalate (DBF} B4-T4-2 201-557-4 N.DO. 005 Reproducion
Hexabromooyclododecans 2563T-00-4
(HECDD) and all major 3194-55-8 9471484
digsiereos=omers identifisd {134237-51-T, 571-695.0 N.DO. 0.05 PET
(o-HBCDD, B-HBCDD), 134237-50-8, i
y-HBCDD) 134237 -52-8)
Carcinogsen
Lead hydrogsn arsenats® T78d-40-9 232-064-2 N.D. 0,005 Tomic for
Reproducton
; x Carcinogen
Sodium dichromate -
(Sodium dichromate, TIERE U1 | agy 190 ND. 0.005 Mo
dehydrats) (TTES-12-0) Towic for
Reproducton
E-tert-buty -2, 4, 6-tnnitro-m-
xylena {musk xylene) B1-15-2 201-329-4 WO 0.05 viwB
Trigthyl arsenate® 15606-85-8 A2T-TO0-2 N.O. 0.005 Carcinogen
“ham T  — L -I--u—-u—n—.-il.-—T.r: --u-:-..—-—.-h- ———ir i pee— --:=
E.__._-::_.n.'.::::-w: i, g, o i i st - e Pt - i e m———
id I-| i .- ‘I- 4 VR Bl T -
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Erauniiig

SGS

Test HEpDI‘t NO. F590101LF-CTSAYAA1407438  lesusd Date: 2014.02.13  Page 4 of 16
Concentration | FReporiing —
Substance Mamse CAS number | EC numbsr %) Limit (%) Classification
Di-ssobuty ] phthalate(DHEF) B4-69-5 21-553-2 M.D. 0.05 Towic for Reproducton
2 4-Dinitrotoluene 121-14-2 204-450-0 MO 0.05 Carcinogen
;ﬂﬁiﬁ:ﬁ G 115-96-8 204-118-5 N.D. 0.05 Towic for Reproductan
G FET; vPvB
Anthracens oil 90640-80-5 292-802-T WD 0.05 Carcinogen
Anthracans oil, PET; vPvB
anthracens paste; 91 995-17-4 295-2T8-5 M.D. 005 Carcinogen
disin. Lighis Mutagen
Anthracans oil, PET; vPB
anthracens pasts, 91 5995-15-2 205-275-0 MO, 005 Carcinogen
anthracens fraction Mutagen
Anhs i PET; viwB
mh"“e"e Eﬂ G0640-82-7 292-604-B N.D. 0.05 Carcinogen
anthracens- Mutagen
" FET; vPvB
AS:E"“E”E' o, o 00640815 | 2006032 N.D. 0.05 Carcinagan
anthracens pas Mutagen
Coal tar pitch, 2 PET; vPB
high temparatura RS gl ks o6 Carcinogen
Lead sulfochromate yellow Carcinogen
(C.I. Pigment Yallow 34)° S | SR L 0005 | Toxic for Reproduction
Lead chromate molybdats o
sulfate red (C.1. Pigment Red | 12856-85-8 235-753-0 ND. 0.005 Garcnogen
104" Towic for Heproduction
) Carcinogen
Lead chromats TT5B-97-8 211-B46-0 M.D. 0.005 Toxic for B Suckon
. ~ 3 Carcinogen
Acrylamide 790801 2M-1737 WD 0.05 Mutagen
e e——— -h:—_-rhﬂﬂ—ih—Ta:--ﬂ:-—r——- —— ey — h:-‘—-_
T f e L e I e S e e T SEEESS
r . T » ‘.._ "I. I--\.-Il'\-\.l. - B g gl =R rE
|
F401 Varsion 1
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Erauniiig

SGS

Test Hepnrt MNO. Fes0i01LF-CTSAYAA4-07430  Issued Date: 2014, 02. 13 Page 5 of 16

Concentration | Reporting : 5
Substance Manms CAS number | EC number %) Limit (%) Classification
N 10043-35-3 233-138-2 : :
Boric acid 11113-50-1 5343494 N.O. 01005 Toxic for Reproduction
o 1330-43-4
':"5”'3"””‘ Sliekape, 12170043 | 215-540-4 N.D. 0.005 Tonic for Aleproduction
o i 1303-06-4
Tetraboron disodium 2 ;
heptacnids, hydrate* 12267-T31 235-541-3 M.O. 0.005 Towic for Reproduction
Trichloroathylens T8-01-8 201-167-4 MO 005 Carcinogen
k Carcinogen
Sodium chromate Trre11-3a 231-8B0-5 K.O. 0.005 Mutzgen
Towic for Reproduction
Carcinogen
Ammonium dichromate® TTEG-09-5 2321431 M.0O. 0.005 Mutzgen
Toxic for Reproducion
Carcinogen
Potazsmum dichromats® TITe-50-9 231-806-6 M.DO. 0.005 Mutzgen
Towic for Reproducton
; . Carcinogen
Potassium chromats TTRE-00-8 232-140-5 N.O. 0.005 Mutagen
'h—-—.-hl’.—!—-l- e mey i-—p-ll_r:-ﬂ--—-_- e - g T e “eserw by O e
E—-\' r _:_—:IJ::'J-—" e o m— —smrgr P — T T T
: e ‘:. -y “: '-..\..':".I.':."- "iI.":: e g =gl = L I
[
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Erauniiig

SGS

Test Report No. reaoto11rcTsavas1407438  fesusd Date: 201402 13

Page 6 of 16
Concentration | Reporting o
Substance Mame CAS number | EC mumber (%) L imit {%) Classification
Cobaltill) sulphats® 10124-43-3 | 2333042 N.D. 0.005 Toxic E:;’E”“‘?E"I s
s E - ; : Carcinogen
Cobsht{ll) dinitrate 101 41-05-6 Z33-402-1 N.O. 0.005 Tk for Ripwichiclion
Cobal{ll) carbonate® 513-79-1 208-160-4 N.D. 0.005 s 'f;’g:;f’;‘lmm
Cobah(ll diacetate* 71-487 200-755-8 N.D. 0.005 o Eﬂ:ﬁ'ﬂ N
2-Methmyethanol 106854 203-T13-7 MN.DO. 0.os Towic for Reproducton
2-Ethooyethanol 110-80-5 203-804-1 MN.D. .05 Toxic for Reproducion
Chromium triccide® 1333-82-0 215-607-8 .0 0005 Hw;a o
Acads generated from
chromium tricxide and
their oligomers:
Chromic acid T736-94-5 231-801-5
R 13530-68-2 235-881-5 N.D. 0.005 Carcinogen
Dichromic acid % 5 =
Cligomers of chromic
acid and dichromac
acid
1-methyl-2-pyrrolidons gr2-50-4 212-B28-1 MN.D. 005 Towic for Aeproducton
2-gthouyethyl acetate 111-15-8 203-830-2 HN.DO. .05 Toxic for Reproducion
1.2-benzensdicarbouylic
acid, di-CE-B-brancad alyl 71888-89-5 Z76-158-1 N.O. 0.05 Towic for Reproduction
esters, GT-nch
1.2-berzensdicarbonylic
acid, di-C7 -11-branched and BA515-42-4 271-0B4-8 .0 0.05 Toxic for Reproduction
linear alkyl esters
1.2 3-trichloropropane 06-18-4 202-486-1 N.D. 0.05 MO v 9O
. TRO3-57-8 .
Hydrazine 902-01-2 206-114-5 .0 0.05 Carcinogen
Strontium chromats® TTBO-06-2 2321426 N.D. 0,005 Carcinogen
Thn S W A :q-p-uq--l-:—-l:-n—nl-—p—-l_:-_—.- P : iE - [—
== e _T'-“—"':' T, ey SRR = it
: ‘..... Ll -. -.l g, Dy o pp-an # E L
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Erauniiig

SGS

Test HEpﬂl’t MNo. Fea0101LFCTSAYAAIS07434  lesued Date: 2014.02.13  Page7 of 16
Concentration | Reporting 2 o
Substance Name CAS number | EC mumber (%) Limmit (%) Classification
1.2-Dichlorosthans 107-06-2 203-4581 MO 0.05 Carcinogenic
2 2 gichloro-4.4'- i ]
methylenedianiine (MOCA) 101-14-4 202-818-9 MWD 0.05 Carcinogenic
2-Methoxyarsine 90-04-0 201-063-1 N.D. 0.05 Cardinogenic
c-Anisidine
41,133 thylbuy] it
-11,1,3, Ftetramathylbutyl} concem having probable
phenaol, {4-tefd-Octylphenal) 140-66-8 205-426-2 ND. 0.06 sanous effects o the
amdironment
Aluminosicate Refractony 650-017-00-8 ) .
Ceramic Fibres® [RCF) (index no} WD, 0.005 Carcinogenic
Arsenic acid” TITe-304 231-801-9 WD 0.005 Carcinogenic
Bis{2-methoxyathyl} ether 111-86-5 203-924-4 MWD 0.05 Toxic for reproduction
Bis(2-methoxyethyl) : 3y = i ;
phthalate 117828 204-212-6- MO 0.05 Toxic for reproduction
Calcium arsenste” TITE-44-1 231-904-5 MO 0.005 Carcinogenic
Dichromium tris{chromats ) 24513-B8-6 245-356-2 MO 0.005 Carcinogenic
Formaldshyde, ogomsnc
reaction products with aniline | 25214-T0-4 S00-0356-1 MO 0.05 Carcinogenic
(technical MDA)
Lead digrids® 13424-46-9 236-5421 MWD 0.005 Toxic for reproduction
Lead dipicrata® 647T-54-1 228-335-2 MWD 0.005 Toxic for reproduction
Lead styphnata® 15245-44-0 2308-290-2 MWD 0.005 Toxic for reproduction
S iy e 127-19-5 204-826-4 N.D. 0.05 Taxic for reproduction
(DAC)
Pentazinc chromats i : =
octahydraxide® A0E63-B4-5 256-418-0 MO 0.005 Carcinogenic
Phenolphthal=in Tr-0a-8 201-004-7 MO 0.05 Carcinogenic
Potagsium hydroxyocta- o i
AT ol T 11103-86-8 234-329-8 MO 0.005 Carcinogenic
Trilead diarsenate® 387-318 | 2220795 N.D. 0.005 FARcEipgEm.
Toxic for reproduction
Zirconia Aluminasilicate
Refractory Ceramic Fibres E?Fﬁﬂ:;_iu:a - M.O. 0.005 Carcinogenic
Zr-ACF)" . !
T W D S | el ey P N e T A -, e i e
e s . e s e e T s
=- I_*- :—' =_.l- - o e o e e wd el — s e b e e -
-y o J‘:.-II'.I. I Y -\.: P b BT - - T
|
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Erauniiig

SGS

Test HEpOI’t MNO. Fee0101/LF-CTSAYAA 807430 ssued Date: 2014, 02 13 Page 7 of 16
Concentration | Reporting B
Substance Name CAS number | EC mumbssr %) Limit (%) Classification
1.2-Dichlorosthans 107-06-2 203-4581 WN.D. 0.05 Carcinogenic
2 2"-dichloro-4 4'- E
methylenedianiine (MOGA) 101-14-4 202-918-9 MW.DO. 0.05 Carcinogenic
2 Alaleyyrasins 90-04-0 201-063-1 N.D. 0.05 Carcinoganic
c-Anizidine
e oyt Equivalant leval of
-(1,1,3,3-tetram I concem having probable
phenal, {4-tert-Octylphenol) 140-55-8 205-426-2 ND. 0.05 sanous effects to the
amvironment
Aluminosibcate Refractony 850-017-00-8 : 3
Caramic Fibres® (RCF) {Index no.} . NG s
Arsenic acsd” TT78-30-4 231-901-9 WD 0005 Carcinogenic
Bis{2-methoyethyl) sthar 111-96-& 203-924-4 WO 0.05 Tozic for reproduction
Bis(2-methmyethyl) ; g : . .
phthalate 117828 204-212-6- WD 0.05 Taoxic for reproduction
Calcium arsenais® TITa 441 231-804-5 W.DO. 0.005 Carcinogenic
Dichromium tris{chromats)® 24613-80-6 246-356-2 W.DO. 0.005 Carcinogenic
Formaldehyde, oligomsnc
reaction products with aniine | 25214-70-4 RD0-036-1 WO 0.05 Carcinogenic
{technical MOA)
Lead diazids” 13424-46-5 236-5421 MN.D. 0.005 Toxic for reproduction
Lead dipicrate® BATT-84-1 228-335-2 W.D. 0.005 Toxic for reproduction
Lead styphnats® 15245-44-0 238-290-2 HW.O. 0.D05 Toxic for reproduction
o 127-18-5 204-826-4 ND. 0.05 Taxic for reproduction
Pentazinc chromats i = .
octahydroxids" 45663-84-5 256-418-0 W.O. 0.005 Carcinogenic
Phenolphthalein T7-08-8 201-004-7 WO 0.05 Carcinogsnic
Potasssum hydroxyocta- ]
ik 11103-35-9 234-323-3 N.D. 0005 Carcinogenic
. . - 3 . Carcinogenic
Trilead diarsenate 368T-31-8 222-8735 ND. 0.005 S e icaikichion
Zirconia Alumingsilicate
Refractory Ceramic Fibres Eﬁ_ﬁ::;i“;a W.DO. 0,005 Carcinogenic
Zr-ACF}* - ik
rI-n—-—l._‘ -—z__-l- Fl'_. --:-—-_- EEE L =, FTd -:-—:
T Tiarr e L e o IR e e e T T S
iy o e e
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Erauniiig

SGS

Test HEpul’t MNO. Festi01LFCTSAYAAI407430  lssued Date: 201402 13 Page 8 of 16

Concentration | Aeporiing s
Substance Hams CAS number EC number (%) Limit (%} Classification
1.2-eai2-methoyethoxy) a ; . .
sthane (TEGOME; riglyme) 112-449-2 203-977-3 NI 005 Toxic for reproduction
1,2-d@methoxysthans;
athylens glycol dimethyl 10-Ti-4 203-794-9 N.DO. 005 Toxic for reproduction
gther (EGDME)
Dib-oron trioxsde” 1303-85-2 215-125-8 N.D. 0005 Toxic for reproduction
Formamide T&e12-7 200-842-0 MN.D. 005 Toxic for reproduction
i
Lo ) 17570-76-2 401-750-5 N.DO. 0,005 Towic for reproduction

bis{methanesulfonats) *

TGIC(1,3,5-trig (owiramyl
mestinyl}-1,3, 5 triazine- 2451-62-9 218-514-3 N .05 Mutsgenic
2,4 Bi1H,3H EH)-rions]
B-TGIC (1,3,5-tris[(25 and
22,3 epoxypropy (1,35 !
triazine 2 4,6-11H.3H.5H). LBeR3-T4-B 423-400-0 N.D. 005 Mutsgenic
tricime) ™

4 4~ bisidimethylamino)
berzophenons (Mschiers S0-94-8 202-037-5 ND. 005 Carcinogenic
ketone)

MMM N-tetrametinyl-d 4%
metiylenediandine (Michler's 101-61-1 202-958-2 W.D. 005 Carcinogenic
bass)

[4-14, 4" bis{dimathylamina)
benzhydrylidensjoyclohexa- -

2 5-dian-1-ylidena] e 08-RG 0 WO 005 Carcinogenic

dimethy lammonium
chionde {G.1. Basic Vickst 3]

|4-[]4-aniline- 1- naphthyll 4-
{dim=thylaminolphenyljmath
ylens]oyclohex a-2, 5-dien-1- 2680-56-5 218-043-5 M.O. 005 Carcinogenic
yhidens] dimethylammonsum
chionde (C.1. Basic Blue 28]
a,a-Bis]4- {dimathylamino)
phemylk4 (phenylamino) .
naphthalene-1-methanol Grae-830 220-851-8 N.D. 005 Carcinogenic
iC.l. Sohvent Blue 4}

4 4-bis{dimethylamino}-4"- - 208-218-2 3 z
methylamino)irity] alcohal Lai-41-1 N.DO. 005 Carcinogenic

P s S e s w e ru-—T..-l_._—--u-:-—-—l-- Tram. T e pr Y i

E__ T I'-:—"‘-l-'.'i:. :h-hih—-:: [ — m - o b e e -

il m o Ay e m, Syeoeoph-an =
I 4 3 R Jeasime g
| "
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Erauniiig

SGS

Test HEFIEI rt NO. reo0101L - CTSAYAA14-07430  lssued Date: 2014, 02.13 Page 9 of 16
Substance Mame CAS number | EC nurnber Conconiriiion Hepnr‘tmg Clagsification
=) Limit (%)
Bis(pentabromophenyl] sther PET
(DecaBDE) 11E2-18-5 214-804-9 N.O. 0.05 vEvB
Posteiosdiiorusloeet | rebaees | 2E7E2 ND. 0.05 vPvE
;Eﬂﬂ”um’jmm“ 307-55-1 206-203-2 N.D. 0.05 vPvE
MR RSEne D058-04-8 2181654 N.D. 0.05 vPvE
b 76067 2068034 N.D. 0.05 vAvE
4-{1,1,3,3-tetramethylbutyT]
phenal, sthoylated - Equivalent level of
covering well-defined N.D 0.05 concem - probable
substances and UV CE - ’ serious effects on the
suibstances, polymens and emvironment
homaloguss
4-Monylphenol, branched
and Enear — subsiances with
a limear and'or branched
alkyl chainwith & carbon .
number of 8 covalently Eq"”il_lempr?;;:ﬁ;
bound in position 4 to N.D. 0.0% b
phenol, covering also UNCB- e on Eﬂm r:-tn e
and well-dafined substances o
which include any of the
individual isomers or a
combination thereot
Equivalant level of
Diazens-1,2-dicarbox amids concem - probable
(G, C-azodifformamads)) 15773 204-550-8 N.D. 0.05 sanous efects on
human heslth
Cyclohexane-1.2- Eguivalent level of
dicarboxylic anhydride concermn - probables
(Hexahydrophthalic 85-42-7 201-604-9 N.D. 0.05 senious efieds on
anhydnde - HHPA) human heshh
rI-I:-—_--_.-‘-I:_-'--I- e --H-:.:-l—,--_'_l- [p— == P e o
::- [ '?_"‘n—.'l-—.'---:_' ..._._"':‘ [ S g - T
I' 1:.‘::;-.I:'l:...-.-._.- :I':'H.l.:. I, M
[ -
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Erauniiig

SGS

Test Report No. rsaoioiLrcTsavasi407438  ssusd Date: 201402 13

Page 10 of 16

Substance Name CAS number | ECnumber | COMcentration | Reporting Classification
(%) Limit %}
Hexahydromethylphathalic
anhydride, Hexahydro-4- 25550-51-0, 247-084-1, ;
methylphathalic anhydride, | 10438-60-0, | 243.072.0, ks
S e 48122-14-1, | 256-356-4, N.D. 0.05 el b
mezttyIphathalic anhydride, E7110-28-9 260-566-1 ey
Hexahydro-3-
methyiphathalic anhydride
Tawic for reproduction
equivalent level of
. ’ concerm -probable
Mathouy acstic acid £25-45-8 210-804-B N.D. 0.05 BREHE T HER,
human heslih and the
emvironment
1.2-Berzensdicarbouylic
El:f:g.ﬁdi:-entyleﬂer. branched | EB4777-06-0 284-032-2 N.DO. 0.05 Tawic for reproduction
and Enear
Diisopentyiphthalate (DNPF) 605-50-5 A 0-0BE-4 N.O. 0.05 Tawic for reproduction
M- penty Hsopentylphtalats D 0.05 Towic for reproduction
1.2-Disthoyethane &628-14-1 211-078-1 MO 0.05 Taxic for reproduction
M, M-dimethy formamide; | o Toxic for reproduction
dimethy forma B68-12-2 200-8T8-5 WD 0.05
: i ns - - Towic for reproduction
Dibastyltin dichloride (DBT) &83-18-1 211-670-D N.D. 0.05
Acetic acid, lead salt, basic® | 51404-60-4 | 257-175:3 N.D. 0.005 Fopie: R mpenduchen
Basic lead carbonate (trilead = Taoxic for reproduction
bisicarbonate)dihydroaide)" 1319468 215-200-5 N.D. 0005
hﬁ”ﬁﬂﬂ;ﬁ?'h‘e (o 1208676-0 | 2348537 N.D. 0.005 Tawic for reproduction
[Fhihalatol2- ) jdicotrlesd s Taxic for reproduction
(dibasic jsad phitalats)” 69011-D6-9 27 3-6BB-5 W.D. 0005
'h—--—.ﬁ-h:—-—-ln_._ w o e i - r—
== _—.-‘-:—'ﬁﬂ-‘ .“_'; -1-—.--_—JW-I-'.-II-.:‘I - - [ :::
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Erauniiig

SGS

Test HEFIDH: NoO. Fe90101LFCTSAYAA1807434  lesued Date: 20140213 Page 11 of 16
Substance Name CAS number | EC number c“““‘;“%ﬁ'“ﬁ““ iﬂ{ﬁ Classification

Dioxobis(stearatojtrilead” 12578-12-0 235-T02-B WO 0.005 Taoxic for reproduction
o 91031628 | 2000667 N.D. 0.005 Tasic for reproduction
Lead besitetrafiuoroborats)” 13814-86-5 Z3T-486-0 MWD 0.005 Toxic for reproduction
Lead cyanamidats® 2083T-86-9 2440739 WD 0.005 Toxic for reproduction
Lead dinitrais® 10095-T4-B 233-245-9 WO 0.005 Toxic for reproduction
Lead cxide {lead monoxidea)” 1317-36-8 215-267-0 MWD 0.005 Toxic for reproduction
Lead tetroxide (orange lead)® 1314-41-& 215-235-6 MO 0.005 Toxic for reproduction
Lead titznium trioxids® 120a0-00-3 235-036-9 N.DO. 0.005 Toxic for reproduction
Ei?j;’“”““‘ ZRoonena 12626812 | 2357774 N.D. 0.005 Towic for reproduction
sl et 12085906 | 2350677 N.D. 0.005 Tasic for reproduction
ﬁ'ﬁ'm- i vy Jesid BO12-008 | 232-382-1 N.D. 0.005 Tosic for reproduction
ggLTd.*:“- barum salt, lead- | gy 7en | groomis N.D. 0.005 Towic for reproduction
Silicic acid, lead salt® 11120-22-2 2343633 N.D. 0.005 Toxic for reproduction
Ei"'ht‘;g'fﬂ el Nl 62220087 | 263-467-1 N.D. 0.005 Taxic for reproduction
Tetrasthyllead® 7B-00-2 2010754 N.D. 0.005 Tonic for reproduction
Tetralead tnoxide sulphate® 12202-17-4 235-380-9 WO 0.005 Toxic for reproduction
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Erauniiig

SGS

Test Report No. resototLrcTsavAA14 07438 tssued Date: 2014, 02 13

Page 12 of 16

Concentration

Reporting

Substance Hame CAS number | EC number =) Limit (%) Classification
Trilead dioxide phosphonate® | 12147-20-7 235-252-2 MO 0.005 Taoxic for reproduction
Furam 110-00-9 203-727-3 W.D. 005 Carcinogenic
FPropylene oxide; 1,2- ]

t i 2y Carcinogenic
EpON YOOE e, 75060 200-873-2 W.D. 005 .
methyloxirans Mutagenic
: Carcinogenic
Digthyl sulphate 64-67-5 200-583-8 WD, 005 Mutagenic
Cimethyl sulphats TT-TB-1 201-0581 WO 0.05 Carcinogenic
J-athyl-2-methyl 2{3- . ¥
methylbutyl)-1_3-oxazofidine 143880-04-2 4211507 M.D. 0.05 Toxic for repreduction
Dinoseb 88-85-7 201-861-T WD 005 Toxic for reproduction
4 4" methylenedi-o-toluidine B36-88-0 212-658-8 MO 0.05 Carcinogenic
. 5 : ; et - Carcinogenic
4 4-gmydianiline and i= =als 101-B0-4 202-977-0 WO 0.05 M nic
d-Aminoazobenzens; B g -
4-Phanylazoariline BO0-08-3 200-453-6 N.D. 0.05 Carcinogenic
4-methyl-m-
phenylensdiamins [2,4- 95-80-T 202-4531 MO 0.05 Carcinogenic
tolusne-digming)
E—mam::nf.'g.l-rn-ﬂ:-luidine 120-71-8 204-4131 N, 0.05 Carcinogenic
{p-cresidine)
Biphemy |-4-ylamins 92-67-1 2021771 WO 005 Carcinogenic
c-aminoaz ololusns a9r-06-3 202-591-2 WO 0.05 Carcinogenic
o-Toluiding; 2-Aminatoluans 95534 202-425-0 W.D. 005 Carcinogenic
M-methylacetamids TH16-3 201-182-6 MO 0.05 Toxic for reproduction
1-bromopropans; ; :
n-propyl bromide 106-94-5 203-4450 MO 0.05 Toxic for reproduction
'h—--—a.-hl—_--hdh_dh——p—;:d e _.._.d. P
=5 ey e e e R e P A
|.‘.I ." Y T R = B
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Erauniiig

SGS

Test HEpﬂl’t MNO. Fea0101LECTSAYAA 807430 Issued Date: 2014, 0213 Page 13 of 16

Concentration | Reporiing o ks
Substance Mame CAS number | EC number (=) Limit (%) Claszsification
Cadmium 7440-43-9 231-152-8 MO 0.005 Carcinogenic
Cadmium oxids 1306 18-0 215-146-2 MO 0.005 Carcinogenic
Dip=ntyl phthalate (DPF) 131-18-0 206-017-9 WO Q.05 Touéc for reproduction

4-Monylphenol, branched
and inear, ethoxylated
[zubstances with a linsar
and'or branched alkyl chain
with & carbon number of 8
covalently bound in position
4 to phenol, sthoxylated - - MO 005
covering LUWCE- and welk
defined substances,
polymers and homologuses,
which include any of the
individual esomers and/or
combinations thereof]

Equivalent level of
concern having
probable semous effects
io the emironment

FAAMITIENEET]
pentadecafiuorcoctanoate 3825261 223-320-4 MO 005 Tomic for reproduction
(APFO)
s&%ﬁfum‘a"“ 235-67-1 206-307-9 N.D. 0.05 Towic for reproduction
rI-I:— - L o e -_‘-:-—-— Moy e = e :';:
::‘ - -":_"-"=—"‘."'_,_-':=L" =i e i = - o e ———
- =i ‘: _-:"\.1'\;. -, M
| i
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Erauniiig

SGS

Test Hepurt MNoO. Fea0101LF-CTSAYAA1807438  lesusd Date: 2014. 02 13

Page 14 of 16
Concentration Reparting : ¥
Substance Mame CAS number | EC number 122} Limit (25 Classification
Dihesy| phithalate 84-75-3 201-558-5 M.D. 0.05 Tawic for reproduction
Trylyl phosphate 251552311 246-577-8 N.D. 0.0& Tatic: for reproduction
Imidaz olidine-2-thions; ’ 2
o imidaznling. 2 thiol 95-45-T7 202-50c-9 N.D. 0.05 Taic for reproduction
Discdium 4-amino-3-[[4-]{2,4-
diaminophemyljazo][1,1~
biphermy [}-4-yl]azo] -5-hydrosy- 3T T Carci £
B {phemazojnaphihalene- 1937-37-T HT-T10-3 M.D. 0.05 Carzinogenic
2 7 -disulphonate (G, Dirsct
Black 38)
Dizodium 3,3-[[1,1-biphemyI}
4 4"-diylbis(az o) ]bisid-
amincnaphthalens1- 573-58-0 209-358-4 N.D. 0.05 Carcinogenic
sulphonate) {(C.1. Direct Red
28}
Carcinogenic
Equivalent kevel of
: ’ conceErn having
Cadmium sulphide 1306-23-8 251478 W.D. 005 T
effects to human
health
Lead difacetats) 301-04-2 206-104-4 MOk 0005 Tawtic: for reproduction
rI-n-——“_.-‘-z-'--'--- = et v e [Rpr— o - e e e
—— I'_""z—i‘:;---;ﬁ-—— i e g e iy - o b - —-—:
E I. r. -‘:.-.?I.-.-. -. -.-I?: " B TR .
| ;
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Erauniiig

SGS

T’E‘Et HBPDH; N'D. FEHH /L CTSAYAAI 40743 lssued Date: 2014. 02213 Page 15 of 16

Hote:

1. AL = Reporting Limit

2. M.D. = Mot detected (lower than BL)
MN_A. = Mot applicable for respective matenal yps.
The submitted sample was found to contain significant amount of specific element(s) of SVHC. Upon further test
verification and also mformation provided from clent, the possibelty that the slement(s] content origingte from
EVHC iz very unlikely, even though their presence cannot be exclude entirsly. B may be zssumed that the detecied
element{s) have a non-SVHC source.

3. Definition of classification is Ested in Appendix A of this report in accordance with 67/548'EEC and Regulaton (EC)
No 19[I?."2EH]E For dHEuf information, Dat.il Eu:pﬂanaunn &= availzble at the following [nk:

n:-rﬁuftatr_-rﬁ'?p o id=substancetypalisi -Wﬁ.q substanceporistip p Idegcle-l}m:- p siete-nomalip p mods
]

| mil

IfF'mp-JaElEl to sde=niify S'H'HG -::urrs:.ﬂahu—m]
4. *.The test result i based on the calculation of selected slementis) | markeris} and to the worst-case scenario. For

datail information, please refer o the 5G5 AEACH website: wwrw reach sgs.com/substance-of-very-high-concem-
analysis-information- .htm
The chent is advisad to review the chemical formulation to ascertain above meial substances present in the aricle.
AL = 0.005% i3 evaluaied for element (i.e. cobalt, arsenic, lead, sodium, chromium, chromiumiVl), silicon,
aluménum, zirconium, boron, and potassium respechively}, except molybdenum FAL=0.0005%
0.1%: (widw) = 1,000 ppm = 1,000 mgkg

5 " BA-TOIC is one of the isomers for TGIC compounds and hence, tested togsether. The reported test result is based
the proposed ratio gs according to ECHA dossssr.

Picture of Sample as Received :

** End of Report ***

isemwie s i P
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Erauniiig

SGS

Test H-Epﬂl’t Mo. Fso0101LF-CTSAYARI4 07438 lssusd Date: 2014.02. 13 Page 16 of 18

Appendix A

Classification Definition under 67/548/EEC and Regulation { EC) Mo 1907/ 320&

Carcinogen  Substances known io be carcinogenic to man. There is sufficent svidence o establish a causal
Category 1 associafion betwesn human exposurs to a substance and the development of cancer.

Carcinogen  Substances which should be regarded =3 i they ars carcnogenic to man. Thers is sufficient
Category 2:  ewvidence ip prowvide a strong presumption that human exposure to 8 substance may result in the

development of cancer.

Generally on the basis of:

- approgriate long-term animal studies
- other relevant information.

Mutagen Substances known to be mutagenic to man. There is sufficient evidence fo establish a causal
Category 1 association bebwesn human exposurs to a substance and hentable genetic damage.

Mutagen Subsiances which should be ed as i are_mutagenic fo man. There is sufficent
Category 2:  ewvidence to provide a8 strong presumption that human sxpasure to the substance may result in the
development of heritable genetic damage, generally on the basis of:
- approprigte animal studies,
- other relevant information.

Tmtic to 2 i mang. There is sufficient evidence to establish a causal
Reproduction {-E|El‘tl.':l|'-Eh|::| b-etwe-e-n human Exposure bl:- the substance and impasred ferility.
Category 1:  Substances known to cause developmental foxicity in humans. There i sufficient evidence to
establish a causal relationship betwesn human exposure to the substance and subseguent
developmental tmic effects in the progemy.

Tomic to Substances which should be regarded as if they impasr ferdility in humans. There is sufficient
Reproduction evidence to provide a sirong presumption that human exposwe to the subsiance may resul in
Category 2:  impaired ferility on the basis of:
- glear evidence in animal shudies of impaired ferilty in the absence of toxic efiects, or, evidence
of impasred fertility ccourming &t around the same does levels as other toxic effects but which is nod
a secondary nonspecific consequence of the other imic effects,
- ather felm.ram infonnminn

= Sl.lfﬁl:iET‘H mm:lenne t|:| Drmlr:ia a srnmg Drasmpm:ln ma-l human ED:IIGLE'E fo 1J'1-al E:uhatanca may
result in developmental toxicity, generally on the basis of:

- clear resulte in appropriaie animal studiss where effects have been obssrved in the sbesnce of
signs of marked maternal toxicity, or st around the same dose levels as other toxic efiects but
which are not 2 secondary non-spacific consequence of the other toxic effects,

- other relewant information.

FET &vPvB: Substances which are pemsistent, bioaccumulative and toxic (PET) or very persistent and very
bioaccumulaive (vPvB) pose a partcular challenge to the chemicals safety management. For
these substances a “safe” concentration in the environment cannot be esiablished with sulficient

reliability.
™ - 2z el ma
tmrern o b, e wd T s
— : TR, ¢ T :—H'\-:—l,-h-:——ll -——- 4 Emr = e - = =
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Revision History
( Model : LH524B )

.. . Author
Date Revision History
Drawn | Approved
2013.11.14 | Rev.0 : Preliminary release Fl’ésrk K.W. Oh
Rev.1 : -Updated chromaticity bin on p.4
-Added maximum temperature of Ts point on p.6 1S
2014.03.02 -Added spectral distribution and radiation pattern Park K.W. Oh
on p.8
-Added packing structure on p.15
2014.04.09 |Rev.3 : -Added and clarified luminous flux ranks FI’::'\Srk K.W. Oh
2014.04.10 |Rev.4 : -Added relative luminous flux vs. AC power FI’::'\Srk K.W. Oh
Rev.5 : -Added Thermal characteristics 1S
2014.04.12 -Added Derating curves Park K.W. Oh
-Added SGS Report
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