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ISSUE NO : Rev: 000

Product Family Data Sheet

LM351A - 3535 Middle Power LED

Rl e

Introduction

Features

* Beam Angle : 120°

* Precondition : JEDEC Level 2a

* Dimension : 3.80 x 3.55 x 0.65 mm

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

Applications
* INDOOR LIGHTING : Down light, LED bulb, MR/Par and Ceiling Light

SAMSUNG ELECTRONICS
95, Samsung2-Ro, Giheung-Gu,
Yongin-City, Gyeonggi-Do 446-711, KOREA
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1. Product Code Information
1) Luminous Flux Bins (Ts = 257C)

Nominal e G i e Sorting Condition Im @200mA
ceT Flux Bin | Flux Range (¢,, Im)
S1 62.0 ~ 68.2
2700K | SPMWHT326LD5CAW0S0 SO S2 68.2 ~ 74.3
S3 743 ~ 81.0
S1 65.0 ~ 70.9
3000K | SPMWHT326LD5CAV0S0 SO S2 709 ~ 77.2
S3 772 ~ 84.2
S1 68.0 ~ 74.1
3500K | SPMWHT326LD5CAU0SO0 SO S2 741 ~ 80.8
S3 80.8 ~ 88.1
S1 70.0 ~ 76.3
4000K | SPMWHT326LD5CAT0S0 SO S2 76.3 ~ 83.2
S3 83.2 ~ 90.7
S1 725 ~ 79.0
5000K | SPMWHT326LD5CAR0SO SO S2 79.0 ~ 86.1
S3 86.1 ~ 93.9
S1 70.0 ~ 76.3
5700K | SPMWHT326LD5CAQO0SO SO S2 76.3 ~ 83.2
S3 83.2 ~ 90.7
S1 68.5 ~ 74.7
6500K | SPMWHT326LD5CAP0S0 SO S2 747 ~ 814
S3 81.4 ~ 88.7

Notes:
SAMSUNG ELECTRONICS maintains a tolerance of #5% on Luminous Flux measurements
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2) Color Bins (Ts = 257C)
(1) Color Binning

Nominal . .
ceT Product Code Color Rank Chromaticity Bins

W1, W2, W3, W4, W5, W6, W7,

2700K | SPMWHT326LD5CAWO0S0 WO W8, W9, WA, wWB, WC, WD, WE,
WF, WG

V1, V2, V3, V4, V5, V6, V7, V8,
3000K | SPMWHT326LD5CAV0S0 VO

V9, VA, VB, VC, VD, VE, VF, VG

U1, U2, U3, U4, U5, U6, U7, U8,
3500K | SPMWHT326LD5CAUO0SO uo U9, UA, UB, UC, UD, UE, UF,

UG

T1, T2, T3, T4, T5, T6, T7, T8,
4000K | SPMWHT326LD5CAT0SO TO

T9, TA, TB, TC, TD, TE, TF, TG
5000K | SPMWHT326LD5CAR0SO RO R1, R2, R3, R4, R5, R6, R7, R8
5700K | SPMWHT326LD5CAQOSO Qo0 Q1, Q2, Q3, @4, Q5, Q6, Q7, Q8
6500K | SPMWHT326LD5CAP0SO PO P1, P2, P3, P4, P5, P6, P7, P8
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(2) Chromaticity Region & Coordinates
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(2) Chromaticity Region & Coordinates (Continued)

Region‘ CIE X \ CIE Y ‘Region‘ CIE X \ CIE Y Region‘ CIE X \ CIE Y‘Region‘ CIE X‘CIE Y
W rank (2700K) V rank (3000K)

0.4373|0.3893 0.4465 | 0.4071 0.4147|0.3814 0.4221(0.3984
0.4418 | 0.3981 0.4513 | 0.4164 0.4183|0.3898 0.4259|0.4073

W1 W9 V1 Ve
0.4475 | 0.3994 0.4573|0.4178 0.42420.3919 0.4322|0.4096
0.4428 | 0.3906 0.4523 | 0.4085 0.4203 |0.3833 0.4281/0.4006
0.4428 | 0.3906 0.4523 | 0.4085 0.4203 |0.3833 0.4281/0.4006
0.4475 | 0.3994 0.4573|0.4178 0.42420.3919 0.4322|0.4096

W2 WA V2 VA
0.4532 | 0.4008 0.4634 | 0.4193 0.4300|0.3939 0.4385|0.4119
0.4483|0.3919 0.4582 | 0.4099 0.4259|0.3853 0.4342|0.4028
0.4483|0.3919 0.4582 | 0.4099 0.4259|0.3853 0.4342|0.4028
0.4532 | 0.4008 0.4634 | 0.4193 0.4300|0.3939 0.4385|0.4119

W3 WB V3 VB
0.4589 | 0.4021 0.4695 | 0.4207 0.4359 |0.3960 0.4449 |0.4141
0.4538 | 0.3931 0.4641 | 0.4112 0.4316|0.3873 0.4403|0.4049
0.4538 | 0.3931 0.4641|0.4112 0.4316|0.3873 0.4403|0.4049
0.4589 | 0.4021 0.4695 | 0.4207 0.4359 | 0.3960 0.4449 |0.4141

w4 WC V4 VC
0.4646 | 0.4034 0.4756 | 0.4221 0.4418 |0.3981 0.4513|0.4164
0.4593 | 0.3944 0.4700 | 0.4126 0.4373|0.3893 0.4465|0.4071
0.4418 | 0.3981 0.4513 | 0.4164 0.4183|0.3898 0.4259|0.4073
0.4465 | 0.4071 0.4562 | 0.4260 0.42210.3984 0.4299|0.4165

W5 WD V5 VD
0.4523 | 0.4085 0.4624 | 0.4274 0.4281|0.4006 0.4364|0.4188
0.4475 | 0.3994 0.4573|0.4178 0.42420.3919 0.4322|0.4096
0.4475 | 0.3994 0.4573|0.4178 0.42420.3919 0.4322|0.4096
0.4523 | 0.4085 0.4624 | 0.4274 0.4281|0.4006 0.4364|0.4188

W6 WE V6 VE
0.4582 | 0.4099 0.4687 | 0.4289 0.4342|0.4028 0.4430(0.4212
0.4532 | 0.4008 0.4634 | 0.4193 0.4300|0.3939 0.4385|0.4119
0.4532 | 0.4008 0.4634 | 0.4193 0.4300|0.3939 0.4385|0.4119
0.4582 | 0.4099 0.4687 | 0.4289 0.4342|0.4028 0.4430(0.4212

w7 WF V7 VF
0.4641|0.4112 0.4750 | 0.4304 0.4403 | 0.4049 0.4496|0.4236
0.4589 | 0.4021 0.4695 | 0.4207 0.4359 |0.3960 0.4449 |0.4141
0.4589 | 0.4021 0.4695 | 0.4207 0.4359 |0.3960 0.4449(0.4141
0.4641|0.4112 0.4750 | 0.4304 0.4403 | 0.4049 0.4496|0.4236

w8 WG V8 VG
0.4700 | 0.4126 0.4813|0.4319 0.4465 | 0.4071 0.4562|0.4260
0.4646 | 0.4034 0.4756 | 0.4221 0.4418|0.3981 0.4513|0.4164
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(2) Chromaticity Region & Coordinates (Continued)

Region| CIE X | CIE Y |Region| CIE X | CIE Y | |Region| CIE X | CIE Y |Region| CIE X |CIE Y
U rank (3500K) T rank (4000K)

0.3889 | 0.3690 0.3941|0.3848 0.367 |0.3578 0.3702|0.3722
0.3915|0.3768 0.3968 | 0.3930 0.3726|0.3612 0.3763|0.3760

U1 U9 T1 T9
0.3981 | 0.3800 0.4040 | 0.3966 0.374410.3685 0.3782|0.3837
0.3953|0.3720 0.4010{0.3882 0.3686|0.3649 0.3719|0.3797
0.3953|0.3720 0.4010|0.3882 0.3726|0.3612 0.3763|0.3760
0.3981 | 0.3800 0.4040 | 0.3966 0.3783|0.3646 0.3825|0.3798

U2 UA T2 TA
0.4048 | 0.3832 0.4113 ] 0.4001 0.3804|0.3721 0.3847|0.3877
0.4017 | 0.3751 0.4080 | 0.3916 0.374410.3685 0.3782|0.3837
0.4017 | 0.3751 0.4080 | 0.3916 0.3783|0.3646 0.3825|0.3798
0.4048 | 0.3832 0.4113 | 0.4001 0.3840|0.3681 0.3887|0.3836

U3 uB T3 B
0.4116|0.3865 0.4186 | 0.4037 0.3863|0.3758 0.3912|0.3917
0.4082|0.3782 0.4150 | 0.3950 0.3804|0.3721 0.3847|0.3877
0.4082|0.3782 0.4150 | 0.3950 0.384 |0.3681 0.3887|0.3837
0.4116|0.3865 0.4186 | 0.4037 0.3898|0.3716 0.395 |0.3875

U4 uc T4 TC
0.4183|0.3898 0.4259|0.4073 0.39240.3794 0.3978|0.3958
0.4147 | 0.3814 0.4221|0.3984 0.3863|0.3758 0.3912|0.3917
0.3915|0.3768 0.3968 | 0.3930 0.3686|0.3649 0.3719|0.3797
0.3941|0.3848 0.3996 | 0.4015 0.374410.3685 0.3782|0.3837

us uD T5 D
0.4010{0.3882 0.4071|0.4052 0.3763| 0.376 0.3802|0.3916
0.3981 | 0.3800 0.4040 | 0.3966 0.3702|0.3722 0.3736|0.3874
0.3981 | 0.3800 0.4040 | 0.3966 0.374410.3685 0.3782|0.3837
0.4010{0.3882 0.4071|0.4052 0.38040.3721 0.3847|0.3877

ué UE T6 TE
0.4080 | 0.3916 0.4146 | 0.4089 0.3825|0.3798 0.38690.3958
0.4048 | 0.3832 0.4113 ] 0.4001 0.3763| 0.376 0.3802|0.3916
0.4048 | 0.3832 0.4113 ] 0.4001 0.3804|0.3721 0.3847|0.3877
0.4080 | 0.3916 0.4146 | 0.4089 0.3863|0.3758 0.3912|0.3917

u7 UF T7 TF
0.4150 | 0.3950 0.4222(0.4127 0.3887|0.3836 0.3937(0.4001
0.4116|0.3865 0.4186 | 0.4037 0.3825|0.3798 0.38690.3958
0.4116|0.3865 0.4186 | 0.4037 0.3863|0.3758 0.3912|0.3917
0.4150 | 0.3950 0.4222|0.4127 0.39240.3794 0.3978|0.3958

us UG T8 TG
0.4221|0.3984 0.4299 | 0.4165 0.395 |0.3875 0.4006|0.4044
0.4183|0.3898 0.4259 | 0.4073 0.3887|0.3836 0.3937(0.4001
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(2) Chromaticity Region & Coordinates (Continued)

Region| CIE X | CIE Y |Region| CIE X | CIE Y | |Region| CIE X | CIE Y |Region| CIE X |CIE Y
R rank (5000K) P rank (6500K)
0.3366 | 0.3369 0.3373|0.3534 0.3068|0.3113 0.3041|0.3240
0.3441|0.3428 0.3456 | 0.3601 0.3145/0.3187 0.3126|0.3324
R1 R5 P1 P5
0.3449 | 0.3515 0.3464 | 0.3688 0.3135|0.3256 0.3117|0.3393
0.3369 | 0.3451 0.3376 | 0.3616 0.3055|0.3177 0.3028|0.3304
0.3441|0.3428 0.3456 | 0.3601 0.3145|0.3187 0.3126|0.3324
0.3515 | 0.3487 0.3539 | 0.3669 0.3221|0.3261 0.3210]0.3408
R2 R6 P2 P6
0.3527 | 0.3578 0.3551|0.3760 0.3216]0.3334 0.3205|0.3481
0.3449 | 0.3515 0.3464 | 0.3688 0.3135|0.3256 0.3117|0.3393
0.3369 | 0.3451 0.3363 | 0.3287 0.3055|0.3177 0.3081|0.3049
0.3449 | 0.3515 0.3433 | 0.3341 0.3135|0.3256 0.315410.3119
R3 R7 P3 P7
0.3456 | 0.3601 0.3441(0.3428 0.3126|0.3324 0.3145|0.3187
0.3373]0.3534 0.3366 | 0.3369 0.3041|0.3240 0.3068|0.3113
0.3449 | 0.3515 0.3433 | 0.3341 0.3135|0.3256 0.315410.3119
0.3527 | 0.3578 0.3503 | 0.3396 0.3216(0.3334 0.3226|0.3188
R4 R8 P4 P8
0.3539 | 0.3669 0.3515|0.3487 0.3210]0.3408 0.3221{0.3261
0.3456 | 0.3601 0.3441(0.3428 0.3126|0.3324 0.3145|0.3187
Region| CIE X | CIE Y [Region| CIE X | CIE Y
Q rank (5700K)
0.3222 | 0.3243 0.3212(0.3389
0.3294 | 0.3306 0.3292 | 0.3461
Q1 Q5
0.3293 | 0.3384 0.3292 | 0.3539
0.3217 | 0.3316 0.3207 | 0.3462
0.3294 | 0.3306 0.3292 | 0.3461
0.3366 | 0.3369 0.3373|0.3534
Q2 Q6
0.3369 | 0.3451 0.3376 | 0.3616
0.3293 | 0.3384 0.3292 | 0.3539
0.3217 | 0.3316 0.3227 | 0.3170
0.3293 | 0.3384 0.3295 | 0.3228
Q3 Q7
0.3292 | 0.3461 0.3294 | 0.3306
0.3212]0.3389 0.3222|0.3243
0.3293 | 0.3384 0.3295 | 0.3228
0.3369 | 0.3451 0.3363 | 0.3287
Q4 Q8
0.3373]0.3534 0.3366 | 0.3369
0.3292 | 0.3461 0.3294 | 0.3306
Notes: SAMSUNG ELECTRONICS maintains +0.005 tolerance of Cx, Cy
http://www.samsungled.com 8 /48
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2. Characteristics
1) Absolute Maximum Rating

Item Symbol Rating Condition
Operating temperature range Top -40C ~ +85T -
Storage temperature range Tstg -40C ~ +100C -
LED junction temperature T, 120°C -
Forward Current 13 250 mA -
Peak Pulsed Forward Current lrp 450 mA Duty 1/10 pulse width 10ms
Thermal resistance R, j-s 20C/W Junction to solder point
Assembly Process Temperature - 260T, < 10sec -
ESD - 5kV HBM

2) Electro-optical Characteristics

.. |Nominal .

Item Unit ceT Rank Min Typ Max
A1 3.0 - 3.1
A2 3.1 - 3.2

Forward Voltage” (V)
(@200 mA, Ts = 25C) | " - |CAI A3 32 - 3.3
Ad 3.3 - 3.4
A5 3.4 - 3.5
2700K SO 62.0 - 81.0
3000K S0 65.0 - 84.2
3500K S0 68.0 - 88.1

Luminous Flux? (®,)
(@200 mA, Ts = 25¢C) | M | 4000K | SO 70.0 - 90.7
5000K S0 725 - 93.9
5700K SO 70.0 - 90.7
6500K S0 68.5 - 88.7

Reverse Voltage
(@5 mA, Ts = 257C) M - - 0.7 - 1.2
Color Rendering
Index®(Ra) - - 5 80 - -
Special CRI* (R9) - - - 0 . )

Notes:

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

http://www.samsungled.com 9 /48



(ST

3. Typical Characteristics Graph @z200mA, T. = 25%7)

1) Spectrum Distribution
(1) CCT : 2700K & 3000K
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(3) CCT : 5000K
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2) Forward Current Characteristics (Ts = 25T)
(1) Relative Luminous Flux vs. Forward Current

Relative Luminous Flux vs. Forward Current
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(2) Relative Forward Voltage vs. Forward Current

Relative Forward Voltage vs. Forward Current
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(3) ACIE X & ACIE Y vs. Forward Current

ACIE X & ACIE Y vs. Forward Current
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3) Temperature Characteristics (@200mA)
(1) Relative Luminous Flux vs. Ts

Relative Luminous Flux vs. Temperature
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(2) Relative Forward Voltage vs. Ts

Relative Forward Voltage vs. Temperature
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4) Derating Curve

Forward Current Derating Curve
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5) Beam Angle Characteristics (@200mA, T, = 25T)

Radiation Diagram
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4. Outline Drawing & Dimension

05
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1. Tolerance is £0.1 mm
2. Do not place pressure on the encapsulation resin @

030 || 3.10 || 030
= |1 |1
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°lg / =
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e - 7/ T Cathode

‘ 3.70 ‘

Recommended Land Pattern

Notes:
1) This LED has built-in ESD protection device(s) connected in parallel to LED Chip(s).
2) Ts point & measurement method
(D Measure the nearest point to the thermal pad. If necessary, remove PSR of PCB to reach Ts
point.
@ Thermal pad must be soldered to the PCB to dissipate heat properly. Otherwise, LED can be
damaged.
3) Precautions

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

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

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

1) Test Items and Results

Test Item Test Conditions Test Sar.nple
Hours/Cycles | Size

Room Temperature

Life Test 25C+3C, DC 250mA 1,000 hrs 22
High Temperature 85C+3C, DC 250mA 1,000 hrs 22
Life Test
High Temperature 5 o
- . 85T+3TC, 85%+2%RH, DC 250mA 1,000 hrs 22
Humidity Life Test
Low Temperature -407T+3C, DC 250mA 1,000 hrs 22
Life Test
Powered 457 /20mi 85C/20min, S 100mi
- min < min, Sweep min
Temperature Cycle cycle on/off: each 5min, DC 250mA 100 cycles 22
Test
-45C/15min < 125%C/15min,
Thermal Shock > Hot plate 180°C 500 cycles 100
High Temperature Ta=120C+3C 1,000 hrs 11
Storage
Low Temperature ~ ane 5
Ta=-40TC+3TC 1,000 hrs 11
Storage
R1 : 10MQ,
R Ro R2 : 1.5KQ, .
ESD(HBM) d - C - 100pF, 5 times 30
v Pl A 2 V = +5kV
R1 : 10MQ,
R2 : 0, .
ESD(MM) C : 200pF, 5 times 30
V = +0.5kV
. . 20~2000~20 Hz 200 m/s?, Sweep 4 min
Vibration Test X, Y, Z 3 direction, each 1 cycle 4 cycles "
Mechanical Shock 1500G, 0.5ms,
Test 3 shocks each X-Y-Z axis 5 cycles "

2) Criteria for Judging the Damage

Limit
Item Symbol Test Condition
Min Max
Forward Voltage Ve [ = 200 mA Init. Value*0.9 Init. Value*1.1
Luminous Flux P, l[r = 200 mA Init. Value*0.7 Init. Value*1.1

http://www.samsungled.com 17 /48
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6. Solder Conditions

1) Reflow Conditions ( Pb Free )

Reflow Frequency : 2 times max.

200
Preheating : 150~1807TC

150

100 —

[Temperature{ )]

50 —

Peak Temp. @ 260157, Max, 10sec
lime above 2207 © Max. 60sec

Max, Glsec

Max. Temp. gradient in Cooling ' —-57C /sec

[ 3

il
-

X

60-120sec

2) For Manual Soldering

100 450

I | |
250 300

[Timelsac)]

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

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

| 5 '—‘K:\'H =% = =T A A
] 1 | I:E SELE: 2R S F 000 He
‘ End ‘ ‘ ‘ Start
‘ More than 40 mm ‘ Mounted with More than (100~200)mm  Leading part more than
Unloaded tape Flash LED Unloaded tape (200~400)mm
15.4"° P
13.0*°
'y
+1
17 /] e B | R e e
3

Tolerance #0.2 , Unit:mm
(1) Quantity : The quantity/reel to be 2,000 pcs.
(2) Cumulative Tolerance : Cumulative tolerance/10 pitches to be +0.2 mm
(3) Adhesion Strength of Cover Tape : 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 : P/N, Manufacturing data code no. and quantity to be indicated on a
damp proof package.

http://www.samsungled.com 19 /48
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8. Label Structure
1) Label Structure

@Denge)n)

A1% 151

SPMWHT326LD5CA%0S0 A1% 1S1 01
e
GLAV94001 / 1001 / 2,000 pcs
AT nm

T

Rank Code

N.B) Denoted rank is the only example.

"' means All kind of Chromaticity Coordinate Rank.

Rank Code

@® : Forward Voltage(V¢) Rank (refer to page. 12)
©@ : Chromaticity Coordinate Rank (refer to page. 7~9)
©® : Luminous Intensity(cd) Rank (refer to page. 3 and 4)

2) LOT Number

A1% 151

SPMWHT326LD5CA%0S0 A1% 1S1 01
e
GLAV94001 / 1001 / 2,000 pcs
AT nm

T

DE@E®EEDE®® / 1@®© / 2,000 PCS

@ @ ® @ ®

QOO
@©

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

: Reel Number (1 ~ 999)

http://www.samsungled.com

The Lot number is composed of the following characters

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

: SAMSUNG ELECTRONICS LED Product number (1 ~ 999)

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

20 /48
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9. Packing Structure
1) Packing Process

Reel

A1% 1351

SPMWHT326LD5CA%0S0 A1% 1S1 01
e
GLAV94001 / 1001 / 2,000 pcs
AT nm

T

Aluminum Vinyl Bag

A1% 1351

SPMWHT326LD5CA%0S0 A1% 1S1 01
e
GLAV94001 / 1001 / 2,000 pcs
AT nm

T

Material : Paper(SW3B(B))

IZE
TVPE SIZE(mm) / /
L W H Y /
7inch L | 24545 | 22045 | 18245
7inch S |245+5 22045 | 8645 /
@ SIDE ar 100 LD
N
H
Al1% 151
CHIP LED
SPMWHT326LD5CA*0S0 A1%1S1 01 W
THInunnnu i Y
GLAV94001 / 1001 / 20,000 pcs - A
T LU /‘ L 7
JO®  [Box Label]

Notes:
7inch L Box : Up to 10 Reels
7inch S Box : Up to 5 Reels

http://www.samsungled.com 21/48
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2) Aluminum Packing Bag

% R A1%1S1

hils bag eadiains 2 a SPMWHT326LD5CAX0S0 A1k 1S1 01

ORI R
MOISTURE SENSITIVE DEVICE
OTFTHRE NENS e GLAV94001 / 1001 / 2,000 pcs

(e
1. Shelf life in sealed bag: 12 months at <40C and < 90% w

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

LFAU—

bake procedure,
Bag seal due date:
(if blank, see code label) ':‘“-‘I-E;I;‘E’EI“ISE &k

Note: Level and body temperature by IPC/JEDEC J-STD-020 Miﬁ";""’.ﬁf“ ﬁ
W =0 A& B Important
o] dFEulE AH WL 57 2 FHAVNZRE AEFEE BIE5 This Al Zipper bag is designed to protect the enclosed
71 $18te] AFAHG U AL Folle FA &9 A& 4 products from moisture and ESD. Once opened, the
At AL AT products should be soldered onto the printed circuit
&7 9 AA7ZRE AEL BE 87 YA A T AL board immediately. When not in use, please do not
A gE AANE B ‘ﬂi"ﬂ do| w3t A7 wsh A48 leave the products unprotected by the Al Zipper Bag.
A %e X]'XH% oo WE i s F83H Eio] o To repack unused products., please ensure the zip-lock
3 A 43 AHREE A LEse] F47] s o is completely sealed with the dry pack left inside.

Silica gel & Humidity Indicator Card in Aluminum Vinyl Bag

HUMISAFE™ W

30%

READ AT TOP OF GREEN COLOR
CHANGE BETWEEN YELLOW AND GF

http://www.samsungled.com 22 /48
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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.
HEF HYXE ol B OlMet ols0l 2ol OFIE=s 872 =2t HetE 2 Xlot)|
Flof Mg 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.
MEa2 =, 22, FII=U 22 AN BAUMA2 At=22 HstE !,
MEOl 2R Alll= IPA AtES HEE

3) When the LEDs illuminate, operating current should be decided after considering the
ambient maximum temperature.
LEDS Z& Al, & d3= 8 xOI2%

i

4ot 2EE0O0F &,

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. ~40C, ~90%RH)

LEDS 222 HFet 20N EEZHAHO0E otH, otel AHNMIZRH s3eE =
3ME = 1 0l4 E20| ZRot0H 2N JIAE S8 BEE2I|0 825 0{0F &
(2Z bagl %% :12 WY, BZ 25 ~40T, && ~90%RH)

5) After storage bag is open, device subjected to soldering, solder reflow, or other
high temperature processes must be:
2 & Bagll =& —T—OH, =2HO0ILE reflows 2l =2 250 ==& = 32 U432

A0l REEI0F &

a. Mounted within 672 hours(28 days) at an assembly line with a condition of no
more than 30°C/60%RH,
a. MI&2 30C/60%RHECH 2HLE @2 LEIAHUHM 672A12H282)0ILH0I ZEoH0F &f.
b. Stored at <10%RH.
b. 10% Olote] AUHSEZ0HAM 22500

|.

Uoll

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

ABBIX 42 MBS &M Lo M2 £S LOIM CAl IR 5
AXE FAUMN SBE 2AS AFE

http://www.samsungled.com 23 /48
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7) Devices require baking before mounting, if humidity card reading is >60% at 23+5C.
gtof SEHAIIES] =XIJt 23+5COH M 60% Ol&0/tH, HES A& & bakingol OF &f.

8) Devices must be baked for 1 hour at 65+5C, if baking is required.
BtoF bakingO| 2 RotCHH, MS2 6525CH M 1AI2H B & baking &I 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= E&J| &€ AXI0 2128t HS0IE2, LED HS&= CE Al E8D|

A EL0ILL &SYHES AMECHIIE HEE.

— o

If voltage exceeding the absolute maximum rating is applied to LEDs, it may cause
damage or even destruction to LED devices.
orer A 5fEXE =Wote= 80l LEDO JtoH XIS, LED A Xt= THl & 1Lt

AAIEl A OS2
o= T Mo,

Damaged LEDs may show some unusual characteristics such as increase in leak
current, lowered turn-on voltage, or abnormal lighting of LEDs at low current.
EoE MEZe sE8F%2 30 Tumn on M2 XNot, M dFR0MAL Es=2E 59

Ol HEs 22 = U

UIO

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
encapsulant when they expose to heat or light.

VOCs(R Z€4d RI| stef=)= SI170 ArEE= E& A, Flux, Z3HA,
I ZOLMIOIA 246t LED &2lE SAHE
H= o

9 Ee HO CEEAUS O B0l T B &

-

=}
S itot,
=
.

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

Olgfet 842 SIH2RH U= 2o S

o

AAIS = A O
T‘_—EEET)V!

0jo

In order to prevent these problems, we recommend you to know the physical
properties of materials used in luminaires, They must be selected carefully.
Oldiet 22X €& ZXE M, SIH0 ASE= X0l e =2dS €1
2|5t A& T/ OF.
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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

ANEIC LEDE Ag(2)2 T2 21CTy U2 AIRE. 0 2SIy o Heiol
2H(S), FACN), T CIZ 82 HESSH =2 Ag(R)2 2H(EE HER2M)O=
HHE 4 US.

Sulfurization of the lead frame may cause intensity degradation, change of
chromaticity coordinates and, in extreme cases. open circuit. It requires

caution.
clE 2ol & oh(Sulfurization)= Z& XMob, MXNHE Ha & Ast B3R 32U
LED £S(Open) == 222 =& U2LLI F2Jt E2F.

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.

21 T 2 3H(Sulfurization)el 220l € 4 UOL| LEDE 0f2fe 2202
DISOIR AtsHA SRS B ME, RO S8 : D9, LBk F0|, U™ I S
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11. Hazard Substance Analysis
1) RoHS & Halogen Report

SGS

Test Report No. reso101/LFcTsAvAA13-52931 lssued Date: 2013, 11.27  Page 1of &

To:  gAMSUNG ELECTRONICS CO., LTD.
Gan #24 Mongseo-dong
Gihsung-gu
‘fongin-si
Gyeonggi-do
Forea

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

5G35 File No. : AYAATS-52831

Product Mame - 3535 White PEG

Item No_iPart No. - WA

Received Date - 203 1. 20

Test Period - 2013 11. 21 to. 2013 11. 27

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

Test Performed 1 5355 Korea tested the sample(s) selected by applizant with following results.

Job Comments : By the applicant's specific request, the sampling and testing was performed only for the part

indicated in the photo withowt disassemblhy.

5G5 Korea Co., Ltd.

Timothy Jeon ]zﬁ‘ -
Jinhee Kim f
Cindy Park

Jerry Jungf Testing Person Jeff Jang ! Chemical Lab Mgr

Thn Gmamal i wmd by w S mbml b G Owwms Cewliew o lwsks psw wwied s o wesd o msewie s Sy gy e tpen gl Solivages med G s bl e
e L T R L L L T L g ——e—
w7 The Sy g ke i e sl e e dm et i @ e b ey o P g el cekprben anin P ki dean T i s b gk mend =
Rrpry s Wi of B e e o B | b b o o b R L e B
v o [Lys——

g, Dongan-gu, Aoyang-sl, Dyscngg-oo, Foms 421000
I SO T e b o e b =

SIED Versons |

http://www.samsungled.com
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Test REPDH MNo. Fesot01LFcTSAYAA13-52931 Issued Date: 2013, 11. 27 Page 2 of &

Sample No. - AYAAT3-52031.001

Sample Description - 3538 White FKG

ltem No_iPart No. - WA

Materials - WA

Heawy Metals
Tast ems unit Test Mathod MDL Reaults
Cadmium (Cd) ma'kg With reference to IEC 52321:2013, ICP 1] N.D.
Lead (Phb) mg'kg With reference to IEC 52321:2013, ICP ] N.D.
Mercury (Hg) mg'kg With reference to IEC 62321:2013, ICP 2 N.D.
Hexavalent Cheormum (Cr V) migy'kg ‘With reference to IEC 82321:2008, UN-VIS 1 M.D.

Flame Retardants-PBBs/PBDEs
Tast ems unit Test Mathod MDL Results
Mencbromobighenyl mg'kg With reference o [EC 6232122008, GC-MS ] W.C.
Dibromobiphanyd mg'kg With reference to IEC 623212008, GC-MS 5 N.D.
Tribromobigheny mg'kg With reference to IEC 623212008, GC-MS 5 N.D.
Tetrabmomeobiphenyl mg'kg With reference to IEC 62321:2003, GC-MS 5 N.D.
Pentabromobiphenyl mig'kg With reference ko IEC 62321:2003, GC-MS 5 N.D.
Hexabromobiphenyl mg'kg With reference to IEC 62321:2003, GC-MS 5 N.D.
Heptabromobiphenyl mgikg With reference ko IEC 62321:2003, GC-MS 3 N.D.
Octabromobiphenyl mgikg With reference to IEC 62321:2003, GC-MS 5 N.D.
Monabromobiphenyl mgikg With reference bo IEC 62321:2008, GC-MS ] N.D.
Decabromobiphenyl mgikg With reference to IEC 62321:2003, GC-MS 5 N.D.
Monobromodiphenyl ether mg'kg With reference to IEC 62321:2003, GC-MS ] N.D.
Dioromodiphenyl ether mg'kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tribromodigheny ether mg'kg With reference to IEC 623212008, GC-MS 5 N.D.
Tetrabromeodiphenyl ether mg'kg With reference to IEC 62321:2003, GC-MS 5 N.D.
Pentabromodighenyl ether mg'kg With reference to IEC 62321:2003, GC-MS 5 N.D.
Hexatromodiphenyl ether mig'kg With reference ko IEC 62321:2003, GC-MS 5 N.D.
Heptatromadiphenyl ether mg'kg With reference to IEC 62321:2003, GC-MS 5 N.D.
Octabromodiphenyl ether mgikg With reference to IEC 62321:2003, GC-MS 5 N.D.
Monabromodiphenyl ether mgikg With reference to IEC 62321:2003, GC-MS ] N.D.
Decabtromodiphenyl ether mgikg With reference bo IEC 62321:2008, GC-MS ] N.D.

NOTE:

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

(2} ma'kg = ppm

(3} ML = Method Detection Limit
[4) - = No regulaticn

[5) Megative = Undetectable ! Positive = Detectable

[6) " = Qualitative analysis (Mo Unit)

7=

Buoiling-water-extraction:

Megative = Absence of Crvl coating
Positive = Presence of CrV/l coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.

el

b et o i e L o B

Pt el ot b ot e g ekl ety
o e b o st b ey o P gl e ke e P w0 e ard i oemin moed = U el g el g o By S Ay el s s

wrmt 8 mean P e s

i o Twdn P, |

e b by i e o mmrdy vw e b 1 e

052 Varsions [ b ol S e o Ok
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SGS

Test Report No. resoto1Lr-cTsAYAA13-52931 lssued Date: 2013, 11.27  Page 3of &

Sample Na. . AYAA13-52831.001

Sample Description - 3538 White FKG

Item Mo iPart No. : NA

Materials - WA

Halogen Content
Tast ltems unit Teat Method MDL Reaults
Bromine{Br} migy'kg BS EN 14582:2007 , IC a N.D.
Chlorine(Cl) mg'kg BS EN 14582:2007 , IC a0 N.D.
Fruarine(F) mgkg BS EM 14582:2007 , IC N N.D.
bodine(l} mg'kg BS EM 14582:2007 , IC 5] N.D.

Other(s)
Tast tema uUnit Teat Method MOL Reaults
PFOS (Perflucrocctane miy'kg U5 EPA 354DC/3550C, LOMS i M.D.
Sulfenates-AcdMetal SaltAmide)

MOTE:
(1) M.D. = Mot detected.{<MDL)

(2} ma'kg = ppm
(3 MDL = Method Detection Limit
[4) - = No regulaticn
[5) Megative = Undetectable ! Positive = Detectable
(8} "* = Qualitative analysis (Mo Unit)
[7) " = Boiling-water-extraction:
Megative = Absence of Crvl coating

Positive = Presence of CrV/l coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.

T G mmd by e Cmpm mdimd b G Oeews Cesliew o Bweke g T T
B g e e
7 Tm Coprmer skl S e G el e e s i
Ry o W o b e o ey B e e e o e o L g o
e il e v it e e £

S4E Forea Co.,Lid

i e dwiowd Bwer Ap ekl of B et

7 i G mmm el e wimd b Tees el Cosfeen G Bwiws Dsesss 8

i Pl i s v -emin By Sy Bnliegs w P e of v ey el e b G o Sl n b,
 bwrwsitr b vy o b g el ks e P w0 e e s moed = U vl g el e o By S Aoy snedwd s

=052 Versions

http://www.samsungled.com
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SGS

Test Report No. resoto1Lr-cTsAYAA13-52931 lssued Date: 2013 11.27  Page 4 of &

Picture of Sample as Received:

NOTE:

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

(2} ma'kg = ppm

(3} ML = Method Detection Limit

[4) - = No regulaticn

(5) Megative = Uindetectable / Positive = Detectable

[6) " = Qualitative analysis (Mo Unit)

[7) " = Boiling-water-extraction:
Megative = Absence of Crvl coating
Positive = Presence of CrV/l coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.

Tha i w mad by B S skl bl Owews Celiew o Srekn pewl swhed e o e v meee oSSy teoasitodizame wel i smiwn el b sl b Twes el Codles G Bwides Gocsss s
TR ey gl e M e u e i o il etk v wisie b b Ay il of i s 8 e o i i e - pmin ey Sy Belegy 6 P e of vl oy el wle b i o Sedn e
Y tm Sepey e skl i S e U det e e v b w8 st b verveey o P g el ks e bwad el T e sl e ko e = U vl g wsie g of By S Ay sdwrsd s
Sy e m—. i

y prmereyy e

X2, Tha O weley, 555-0, Hogpe-dong, Dongan-pu, Acpeng-sl, Gywongg-3o, Ko 421 -000
S05 Morea Co.Lbd | g v (0 4800 000 1 #6C [O7H 4508 050 biie e sosish 0o b7 s b7 sca comioressins:

FO52 Versions [

Mt of fhe 505 Group (Scodis Denarks de Surwile-os
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SGS

Test Report No. resoto1Lr-cTsAYAA13-52931

Issued Date: 2013, 11. 27

Page Sof G

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

Cd/PbiHg

FPEBs/PBDES

ot

cr

E=

cr

Mechanic_Sample

Mechanic_Sample

Mechanic_Sample

Mechanic_Sample

Sample Measurement

Sample Measurement

Sample Measurement

Sample Measurement

Acid Digestion with
Microwave/Hotplate

Solvent Extraction
of the Sample

Nonmetallic Material

Metallic Material

Filtration

Screen Analysis

Adding Extraction Solution

Spot Test | Boiling
Water Extraction

Residue

Concentration/Dilution

of Extraction Solution

Heating to 90~35°C
for Extraction

Filtration and pH Adjustment

Adding 1,5-
Diphenylcarbazide
for Color Development

Total Digestion Filtration | Confirm
| | Adding 1,5-Diphenylcarbazide with UV -¥is
for Color Development |
ICP-AES/AASIMS GCIMS |
DATA
| | U-Vis
DATA DATA
DATA
The samples were dissalved totally by pre-conditioning method according to abowve flow chart for Cd,Pb,Hg.
Section Chief : Gilsae Yi
NOTE:

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

(2} ma'kg = ppm

(3 MDL = Method Detection Limit

[4) - = No regulaticn

[5) Megative = Undetectable ! Positive = Detectable

(8} "* = Qualitative analysis (Mo Unit)

[7) " = Boiling-water-extraction:
Megative = Absence of Crvl coating
Positive = Presence of CrV/l coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.

Tie et o fmeid by o Doy, bt by | D Eialbomn ol Bunk il e woteiie s opeeil st o e iV i e, kb [P O CuRy e e S———)
= = i il it i e e g ' f i it 5 o o e il P ol e Cmpary's By . P of . i sy ol il e bl o kot s 1

JoTE TR K NS T —"
w1 " Sepeys e mpekly
gy e o B e e

= i o e b o st b ey o P gl e ke e P w0 e ard i oemin moed = U el g el g o By S Ay el s s
v ot e deam | nvm s e by o e = Ll el
- i b vy e e 1 et vl b 1 e

SIE2 Versons |
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SGS

Test Report No. resoto1Lr-cTsAYAA13-52931 lssued Date: 2013, 11.27  Page G of &

Flow Chart for Halogen Test

Sample screening using XRF.

Liguid containing water{>=80%)7?

Yes

t
Hla

Weigh the samples into the combustion boat.

Add absorption solution into the bomb or tube.

Admit 02 gas or 02 +Ar2 gas and start the combustion.

Dilute
the solution

Allow during absorptien of the burmt gas.

(EFA300)

Analyze absorbed solution using lon Chromatography.

NOTE:

Data

el =

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

(2} ma'kg = ppm

(3} MDL = Method Detection Limit

[4) - = No regulaticn

[5) Megative = Undetectable ! Positive = Detectable

(8} "* = Qualitative analysis (Mo Unit)

[7) " = Boiling-water-extraction:
Megative = Absence of Crvl coating
Positive = Presence of CrV/l coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.

a i by b Cepe bl b G Oeews Sealiew o e e e i T T o
. = i e sl v Ay bkl of i e (8 ) P i meid b e e Sy B w0 P ey o e wry wed e by i o Siwdn il
resitr bem vy ol b gl el digrhes i P w0 e e o oemin moed = U vl g e e o By Soewe Ay snedwid s

=052 Versions

http://www.samsungled.com
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2) SVHC Report

_SGS

Test Re po I't NO. Fe90101/LF-CTSAYAA13-52020  Issued Date: 2012, 11. 27 Page 1 of 16

To. SAMSUNG ELECTROMNICS CO., LTD.
85, Samsung 2-ro
Giheung-gu
Yongin-si
Gyeonggi-do
Kaoraa

Tha following sample(s) wasfweare submitted and identified by/on behalf of the client as:-

Product Name I 3535White PKG

ltem/Part Name :OMNA

SGS File No. : AYAA13-52930

Received Date : 2013. 11. 20

Test Period : 2013 11.21-2013. 1127

Test Performed :  SG5 Korea tested the sample(s) selected by applicant with following resulis

Test Requested :  One hundred-forty four {144) substances in the Candidate List of Substances of Very

High Concem {SVHCZ) for authorization published by European Chemicals Agency

(ECHA) on Juns 20, 2013 regarding Regulation (EC) Mo 15907/2008 concerning the

REACH.

Seven(7) substances im the Pubfic Consultation List of potential Substancas of Very

High Concern {SVHC) published by Ewropean Chemicals Agency {ECHA) on

September 02, 2013 regarding Regulation (EC) No 1207/200¢€ concerning the REACH.
Test Method :  Please refer to next page(s).

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

SGS Korea Co., Ltd

Timothy Jeon
Cindy park J :
Jinhee Kim 9-'0

Sophia Kim
/Mesting Person Jeff Jang / Chemical Lab Mgr
ot e P Pt e Rt b d S S s et e e e

O Chawn mmaiam § Y 1 ‘mummq-:u:rnmnrr:- g W i
=z 3t S ke e siwm [2gwy = lafowon o e s e 3 goees o e b Tuw 2 s b and OB T e oromesed 1 Fa sl mieed 2ioe
= [ Y= BP0t M o i A M I I LNTARE e ST b B0 D T

Fosz Varsion 5 SGE Koas Co, Lid fogyu-tiong, Dongan-gs, Amyang-si, Gyoonggh-do, Koma 431080

08 05|

http://www.samsungled.com 32 /48



CIELR

SGS

Test Re purt MNO. Fe90101/LF-CTSAYAA12-52930  Issuad Date: 2012, 11,27 Page 2 of 16
Test Method:

5G5S In-House method - Analyzed by ICP-OES, PLM, VWIS, LG/MS .GG/MS and colorimetric mathod
Remarks:

1. The chemical analysis of specified SVHC is performed by means of currenily available analytical techniguas

against the foliowing SVHC related documents published by ECHA:
http.ﬂ-'e-::ha europa.auwweb'guest' candidate-list-table {Candidate list)

hittp:d e-::hn auropa. eu proposals- t-:n-lda'11| 5ul:ns1am::e5 of-wany-high- CCI"ICEF"I- TEAiDLS-

il'-‘mpu::sals to ||:Ian11fy S‘-."HG cnnsulaliuns]
This list iz under evaluation by ECHA and may subject to change in the futura.

2. In accordance with Regufation (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 criteria in Article 57 and is identified in
accordance with Article 59{1) of the Regulation, if (a} the substance is present in those arlicles in guantities
totaling over one tonne per producer or impaorter par year; and (b) the substance is present in those articles above
a concantration of 0.1 % weight by waight (w/w).

3. Article 33 of Regulation (EC) Mo 1307/2006 requires supplier of an article containing a substance mesting the
criteria in Aricle 57 and identified in accordance with Article 52(1) in a concentration above 0.1 % weaight by
waight {w/w)} shall provide the recipient of the article with sufficiant information, available to the supplier, to allow
safe use of the article including, as a minimum, the namea of that substance in the Candidate List.

4, 5G5S adopts the interpretation of ECHA for SVHC in article unless indicated otherwise. Detail explanation is

available at the following link:
hitpfwebstage contribute sgs. net/corpreach/documents/'SGS-CTS SVHC-paper-EN-11. pdf
5. Testresults in this repor are based on the tested sample. This report refers to testing result of compasite material

group by equal weight proportion. The material in each composite test group may come from one article.
6. [f a SVHC is found over the reporting limit, client is suggested fo identify the component which contains the SWHC
and the exact concentration of the SVHC by requesting further quantitative analysis from the laboratory.

MIETE 'Twﬁm!ﬁﬁ“ﬁp#ﬁ?!‘xh‘%wwrmﬁwm ';.‘mﬁw i
.E,,.,.ﬂ.,*,m::;..-.,qggggrgzﬁ:ﬁﬁﬁ-::ﬁyﬁ:.mmm e e
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AR

SGS

Test Re po I't NO. Feo0104/LF-CTSAYAA12-52020  Issuad Date: 2012 11, 27 Page 2 of 16
Test Result(s)
Concentration Reporting T
Substance Mame CAS number EC number (%) Limit (%) Classification
Alkanes, C10-13, chloro
(Short Chain Chiorinated 85535-84-8 287-476-5 N.D. 0.05 PBT
Parafiins)
Anthracena 120-12-7 204-371-1 M.D. 0.05 PBT
Benzyl butyl phihalate (BEF) 85627 901-622.7 N.D 0.05 IR
d ' ! it i Raproduction
Biz(2-athylhaxylphthalate A Toxic for
(DEHP} 117-81-7 204-211-0 MN.D. 0.05 Reproduction
Bis{tributy in}oxide 56-35-5 200-268-0 MN.D. 0.05 PBT
Carcinogen
Cobalt dichloride® 7645-79-0 231-580.-4 MN.D. 0.005 Towic for
Raproduction
4. 4-Diamincdiphenyimethans 101-77-9 202-974-4 M.C 0.05 Carcinogen
Diarsenic pentaoxide® 1303-28-2 215-116-5 M.D. 0.005 Carcinogen
Diarsenic tricxida" 1327-53-3 215.481-4 M.D. 0.005 Carcinogen
- . Toxic for
Dibuty! phthalate (DBP) B4-T4.2 201-557-4 MN.D. 0.05 Reproduction
Hexabromaocyclododecana 25637.99-4
{HBCDD) and all major 3184-55-5 SAT_ 1404
diasterooizomers identifisd {134237-51-7. 351 -EEE-B M.D. 0.05 PBT
{@-HECDD, B-HECDD, 134237-50-8, g
y-HBCDD) 134237-52-8)
Carcinogen
Lead hydrogen arsenate® T784-40-5 232.084.2 M.D. 0.005 Toxic for
Raproduction
: : . Carcinogen
Sodium dichromate 10520.01- = Mutagan
{Sodium dichromata, - 234-190-2 M.D. 0.005 e
dehydrata) (T7A9-12-0) Toxic for
Reproduction
S-tert-butyl-2.4 B-rinitro-m-
xylene (musk xylana) B1-15-2 201-320.4 MN.D. 0.05 vPvB
Triathyl arsenate* 15606-95-8 437-700-2 M.D. 0.005 Carcinocgen
2 “”ﬂﬁ';,. B e e T R A s T e, B S e
e
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AR

SGS

Test Re po I't NO. Feo0104/LF-CTSAYAA12-52020  Issuad Date: 2012 11, 27 Page 4 of 16
Concentration Reporting o
Substance Name CAS number | EC number (%) Limit (%) Classification
Di-isobutyl phthalate{DIEFP) B4 pas 201-553-2 M.O. 0.05 Toxic for Reproduction
2.4 Dinitrotolusneg 121-14.2 204-450-0 M.DO. 0.05 Carcinogen
Tris{2-chloroathyl) , .
phosphate 115-96-8 204-118-5 M.0O. 0.05 Tawic for Reproduction
Anthracene oil 90640-80-5 | 292.602-7 N.D. 0.05 EE et
Carcinogen
Anthracene ail, PET: vPvB
anthracens paste; 91995-17-4 285-278-5 M.D. (.05 Carcinogen
distn. Lights Mutagen
Anthracene ail, PET: vPvB
anthracens paste, 91985-15-2 205.275-9 M.D. 0.05 Carcinogen
anthracena fraction Mutagen
: PET: vPvB
""IT;:r“E”B . o0640-827 | 2026048 N.D. 0.05 Carcinogen
anthracena-low Mutagen
: PET: vPvB
""IT;:r“E”B o, t 00640-81-6 | 202.603-2 N.D. 0.05 Carcinogen
anthracens paste Mutagen
Caoal tar pitch, PET: vPvEB
R S 65996-93-2 266-028-2 M.D. 0.05 Carcinogen
Lead sulfochromate yellow Carcinogan
{C.1. Pigment Yellow 24)° S Bl L B, s Taxic for Reproduction
Lead chremate molybdate CCaogen
1 in
?UDEM red (C.l. Pigment Red | 12858-85-8 235-759-9 M.D. 0.005 Tawic for Reproduction
Lead chromate® 7758976 | 231-846-0 N.D. 0.005 Aamgen:
Taxic for Reproduction
i 8 Carcinogen
Acrylamide 79-06-01 201-173-7 M.D. 0.05 A

G o - LRl Ha. T o 1 rE ST
T S B T TS RN SR AN RS B i S fra dem ““m'u'a'-"ff'--h:—t e A T
o et i | i iy b £ DA e B e Co ro srw s pran 3 -ru.:-'\-r.---:-ln g wrd :b;l::'l.trﬂi:r-:r::rrl 8 caeed aeD b repodaad Mot r ol m o T m e
o Rt L'-_.M- rRghons l!ll.- iz = 1|_'n'.-.>’ "N il 3 grErEes o o ches ma o aria e e e e om0 e boleat o e of ol
Irisan P omns HEsd o e o a1 o e A e B i LT S e b 0 R
Fo52 Version 5 50E Koma Co., Ud %22, Tha Cvaley, 555-1. Hogye-tong, Dongan-gis, Aryeng-s, Gy oonggi-do, Komsa 435080
U +EZ (IS 4505 000 1 -82 31 4 7 HED W S k2 0, bW, S 2 SOV g TRl
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AR

SGS

Test Re pﬂl‘t MNO. Fe90101/LF-CTSAYAA12-52930  Issuad Date: 2012, 11,27 Page 5 of 16

Concentration Reporting o
Substance Name CAS number | EC number (%) Limit (%) Classification
Boric acid® :?{1}?9?-2[?? ggiéigi MLA. 0.005 Toxic for Reproduction
Z 1330-43-4
E&”ﬂfﬂ”&:’“ab”'ﬂm' 12179.04.3 | 2155404 NA. 0.005 Taxic for Reproduciion
¥ 1303-96-4
Tetraboron disodium 2 2
hapisoxide, hydrat? 12267-731 235.541.-3 M.A. 0.005 Toxic for Reproduction
Trichloroathylene 79-01-8 201-167-4 N.D. 0.05 Carcinogen
] Carcinogan
Sodium chromate Tirs-11-3 231-888-5 M.D. 0.005 Mutagen
Taxic for Reproduction
Carcinogan
Ammonium dichremate® Tra9-09-5 232-1431 M.D. 0.005 Mutagen
Taxic for Reproduction
Carcinogan
Potassium dichromata® Ti78-50-9 231-906-6 M.C. 0.005 Mutagen
Taxic for Reproduction
, H Carcinogen
Paotassium chromate T789-00-8 232.140-5 MN.D. 0.005 Mutagen

Tha 2xzmen 2 I L i b & Demep Dondiom o Sare e - W o ey = nd, b TRE 3Z o 1w Corginom b | dr

1= mﬁ‘;r-'lr:'l'1=¥'}’ = pEFoEe r?;uﬂur L e B m %’“ﬁl r"“m;.n'lﬁf l"r?ﬁ!l mr—w:? wEiid
' Lhawn Am . § ST L MR B D a1 S o o s e 3 »rwmcr b m e al JTGETTE S £ WE O ST sodaad mosct 1 dl mEnd o
o ot Domaes Ay e deeee fxoes = wadwmes of iy r\n:ml:ﬂ 'u.!:'rvl:.- l*dn'p:\jl:fmudl "w-l i |:'|'\|
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AR

SGS

Test Re po I't NO. Feo0104/LF-CTSAYAA12-52020  Issuad Date: 2012 11, 27 Page 6 of 16
Concentration Reporting o
Substance Name CAS number | EC number (%) Limit (%) Classification
e . . Carcinogen
Cobalt{ll} sulphats 10124-43-3 233-334-2 M.D. 0.005 Taxic for Reproduction
. . o - Carcinogen
Cobalt{ll} dinitrate 10141-05-6 233-402-1 M.D. 0.005 Tawic for Reproduction
P 2 o Carcinogen
Cobalt{ll} carbonate 513791 208-169-4 M.D. 0.005 Taxic for Reproduction
T . L Carcinogen
Cobalt{ll} diacetatas 71-48-7 200-755-3 M.D. 0.005 e s e
2-Mathoxyethanol 109-86-4 203-713-7 M.D. 0.05 Taoxic for Reproduction
2-Ethaxyathanal 110-80-5 203-804-1 MN.D. 0.05 Taoxic for Reproduction
. e 0 3 Carcinogen
Chromium trioxide 1333-82-0 215-807-8 M.D. 0.005 Mutagen
Acids generated from
chromium fricxide and
their oligomers:
G T738-94.5 231-801-5
Chromic acid .
Dickiraiie acid 1353?— GE-2 236- I?LEH -5 N.D. 0.005 Carcinogen
Oligomers of chromic
acid and dichromic
acid
1-mathyl-2-pyraolidone B72-50-2 212-828-1 MN.D. 0.05 Taoxic for Reproduction
Z-athoxyethyl acetate 111-15-8 203-838-2 M.D. 0.05 Taxic for Reproduction
1.2-benz enedicarbouxy lic
acid, di-Ce-8-branced alkyl 71888-80-5 276-158-1 M.D. 0.05 Taxic for Reproduction
estars, C7-rich
1.2-benzenedicarboxylic
acid, di-C7-11-branched and 68515-42-4 271-084-6 M.D. 0.05 Taxic for Reproduction
lingar alkyl esters
; = % Carcinogen
1.2, 3-frichloropropanse 96-18-4 202-486- M.D. 0.05 Toxic for Reproduciion
. 7803-57-8 :
Hydrazine 109.01.9 206-114-9 M.D. 0.05 Carcinogen
Strontium chromate® T789-06-2 2321426 N.D. 0.005 Carcinogen
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AR

SGS

Test Re po I't NO. Feo0104/LF-CTSAYAA12-52020  Issuad Date: 2012 11, 27 Page 7 of 16
Concentration | Reporting o
Substance Name CAS number | EC number (36) Limit (%) Classification
1.2-Dichloroethane 107-08-2 203-458-1 N.D. 0.05 Carcinogenic
2.2 -dichloro-4.4- FIgey 0o G i
meitylonedianiing (MOCA) 101-14-4 202-918-9 M.D. 0.05 Carcinogenic
o 90-04-0 201-863-1 N.D. 0.05 Carcinogenic
c-Anisidine
Equivalant level of
4-{1.1.3.3-tatramethylbutyl) s concem having probabla
phanal. (4-19ﬂ-@ctyipkr&naf} 140-68-2 205-426-2 N.D. 0.05 serious afects o the
ey ironment
Alumingsilicate Refractory B50-017-00-8 : ;
Ceramic Fibras® (RCF) {Index no.) e, o arGiEogeic
Arsenic acid* T778-39-4 231-901-9 MN.D. 0.005 Carcinogenic
Biz(2-methowyathyl) ether 111-96-6 203-524-4 MN.D. 0.05 Toxic for reproduction
Bis(2-methoxy athyl) " . :
phthalate 117-82-8 204-212-8- M.D. 0.05 Toxic for reproduction
Calcium arsenata” Tire-44-1 231-904-5 M.D. 0.005 Carcinsgenic
Dichromium fris(chromate)® 24613-89-6 248-356-2 M.D. 0.005 carcinogenic
Formaldehyde, cligomeric
reaction products with aniline | 25214-70-4 500-036-1 M.D. 005 Carcinogenic
(technical MDA)
Lead diazide® 13424.45-9 2368-542-1 M.D. 0.005 Toxic for reproduction
Lead dipicrate® GATT-64-1 229-335-2 M.D. 0.005 Toxic for reproduction
Lead styphnata® 15245-44-0 239-290-2 M.D. 0.005 Toxic for reproduction
TR o i 127-19-5 204-826-4 N.D. 0.05 Tawic for reproduction
(DMALC)
Pentazinc chromate - :
ociahydroxide® 43663-84-5 256-418-0 MN.D. 0.0{05 carcinogenic
Phenclphihalzin 77-09-8 201-004-7 N.D. 0.05 Carcinogenic
Potassium hydrooy octa- = . 3
Sy e 11103-86-9 234-329.83 M.D. 0.005 Carcinsgenic
; ; > v i Carcinogenic
Trilzad diarsenate 3BAT-31-8 222.978.5 N.D. 0.005 Tawic for reproduction
Zirconia Aluminosificate &
Refractory Caramic Fibres Esl?_l;gl{?'n?;a N.D. 0.005 Carcinogenic
{Zr-RCF)* L :
o in o ""‘“" "”“ﬁﬁ‘h- AT Tl e v s Bon T T R S w "‘"‘-';'.'?"."ff .'-Lrt AR
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AR

SGS

Test Re port NO. F690101/LF-CTSAYAA13-52030  Issuad Date: 2013. 11. 27

Pagea B of 16

Substance Mame

CAS number

EC number

Concentration
(%)

Reporting
Limit {9%)

Classification

1.2-bis(2-meathoxyethoxy)
ethane (TEGDME; trighyma)

112-49-2

203-977-3

M.D.

0.05

Toxic for reproduction

1.2-dimathoxyathana;
ethylene giycol dimathyl
ether {EGDME}

113-71-4

203-784-9

M.D.

0.05

Toxic for reproduction

Diboron fricxida®

1303-36-2

215-125-83

M.A.

0.005

Toxic for reproduction

Formamida

75127

200-842-0

M.D.

Toxic for reproduction

Lead( I}
biz{methanesulfonata)”

17570-76-2

401-750-5

M.D.

0.005

Toxic for reproduction

TGIG(1,3,5-tris (oxiranyl
mathyl}-1,3,5-triazine-
2.4,6(1H.2H SH}-tricna)

2451-62-9

219-514-3

M.D.

0.05

Mutaganic

B-TGIC {1.3.5-ris[[25 and
2R)-2 3-spaxypropyl]l- 1,3,5-
triazing-2.4.6-( 1H.2H,5H})-
ticna)”*

59653-74-6

423-400-0

M.D.

Mutagenic

4. 4"-bisidimathylamino)
benzophenone (Michiar's
katonea)

90-94-8

202-027-5

M.D.

Carcinogenic

MMM N-tetrametiyl-4.4-
methylenadianifing (Michler's
basea)

101-61-1

202-953-2

M.D.

Carcinogenic

[4-[4.4'-bis(dimethylaming)
benzhydrylidenalcyclohexa-
2.5-dien-1-ylidensg]
dimathylammonium
chioride {C.1. Basic Violet 3)

548-62-9

208-953-6

M.D.

0.05

carcinogenic

[4-[[4- anilinc- 1-naphthyl][<-

{dimethylaming)phany [Imeth
ylenalcyclohexa-2,5-dien-1-
ylidenea] dimathy lammonium
chioride {C.1. Basic Blua 26)

2580-536-5

219-843-6

M.D.

Carcinogenic

a,a-Biz[4-{dimathy lamina}
phenyl]-4 (phenylaming)
naphthalene-1-methanol
{C.l. Solvent Blue 4}

GYHE-83-0

229-851-8

M.D.

0.05

Carcinogenic

4. 4'-pis(dimethylaming)-4"
{mathylaminajtrityl alcohal

561-41-1

209-218-2

M.D.

0.05

carcinogenic

i
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AR

SGS

Test Re po I't NO. Feo0104/LF-CTSAYAA12-52020  Issuad Date: 2012 11, 27 Page 9 of 16
Substance Name CAS number | EC number (}onn?nlgration FE?;I;I’E%Q Classification
?éﬁg:ggg”m”p““”“} ether | y1ga.19.5 | 214.604.9 N.D. 0.05 UF;ETB
:;g‘msﬂf'”“”:'“idg““"”i': 72629.948 | 2767452 N.D. 0.05 VPVE
= RN 307-55-1 | 2062032 N.D. 0.05 vPVB
HepooRslaMoUndicanOie. | sosende | preiesd N.D. 0.05 VPV
e 376-06-7 206-803-4 N.D. 0.05 VvPVE

acid

4.{1.1.3.3-tatramethylbutyl}
phenaol. ethoxylated -
covering well-defined

substances and UVCE ) ) L. s
substances, polymers and
homeologues

Equivalent level of
concarn - probable
safipus effects on the
environment

4-Manylphenal, branched
and linear — substances with
a linear and'or branchad
alkyl chain with a carbon
number of 9 covalently
bound in position 4 to - - N.D. 0.05
phenaol. covering also UVCE-
and wall-defined substances
which include any of tha
individual isomers or a
combination theraof

Equivalent level of
concarn - probable
safipus effects on the
environment

Ciazene- 1 2-dicarboxamide

Equivalent lavel of
concarn - probable

{Hexahydrophthalic
anhydride - HHPA)

(C.Chazodi{formamida)} T ANIE heD. Lol serious effects on
human health

Cyclohexane-1,2- Eguivalent level of

dicarboxylic anhydrida 85.45.7 201-604-9 N.D 005 concarn - probable

sanous effects on
human haalth

Tha & 2z I Zordiom o Sk -Dll - W o T EIE
T a et T 1=>ﬂ>’ iy Ewrias r?sin?n.- ER
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AR

SGS

Test Re port NO. F690101/LF-CTSAYAA13-52030  Issuad Date: 2013. 11. 27

{dibasic lead phihalate)”

Page 10 of 16
Concentration Reporting s
Substance Name CAS number | EC number (%) Limit (%) Classification
Hexahydromethylphathalic
anhydride. Hexahydro-4- 25550-51-0, 247-094-1, :
methylphathalic anhydride, | 19438.60.9, | 243.072.0, fﬂqn“é‘;ff“‘ fﬁ‘;z'b?;
Hexahydro-1- 45122-14-1, 256-356-4, N.D. 0.05 gl éfil}ems l:-=n
methylphathalic anhydride, E7110-29-9 260-566-1
Honahycio.0- human healtih
methylphathalic anhydride
Toxic for reproduction
equivakent level of
o T ; i concern -probabla
Methowy acetic acid E25-45-6 210-894-5 M.D. 0.05 S e
human health and the
amvironmeant
1.2-Benzenedicarboxylic
acid, dipentylester, branched B47T7-08-0 284.032-2 N.D. 0.05 Toxic for reproduction
and linear
Diizopentylphthalate (DIPP) 605-50-5 210-088-4 M.D. 0.05 Toxic for reproduction
MN-pantyl-isopentylphtalate MN.D. 0.05 Tl Torjenreditie
1.2-Digthoxyethane G29-14-1 211-076-1 M.D. 0.05 Toxic for reproduction
M, H-dimethyformamide; Taxic for reproduction
dimathy! farmamide GE-12.2 200-679-5 M.D. 0.05
Dibutytin dichlorids (DBT) B83-18-1 211-670-0 N.D. 0.05 ocinfer seprodhction
Acofic acid, lead salt, basic® | 51404694 | 257.175.3 N.D. 0.005 TR o popn st
Basic lead carbonate {irilead Taomic for reproduction
bis{carbonate)dinydroxide)” IS =i 2 R Ll
Lead oxide sulfate (basic 12036.76.9 594 8527 N.D 0.005 ) :
lead sulfate)” D. i Toxic for reproduction
[Phthalato{2-}]dicxotrilead §9011-06-9 973.688.5 N.D. 0.005 Toic for reproduction

i
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AR

SGS

Test Re port NO. F690101/LF-CTSAYAA13-52030  Issuad Date: 2013. 11. 27

Paga 11 of 16

Substance Mame CAS number | EC number Cona?‘?ératinn T_?;ﬁr::;:? Classification
Dioxobis|stearatojtrilead® 12578120 235.702-8 N.D. 0.00 Toxic for reproduction
Fely s, TR fomr 91031-62-8 | 2092.9667 N.D. 0.005 Toxic for reproduction
Lead bis{tetraflucroborata)® 13814-96-5 237-486-0 M.D. 0.005 Toxic for reproduction
Lead cyanamidate® 20837-86-9 244-073-9 M.D. 0.005 Toxic for reproduction
Lead dinitrate® 10{089-74-8 233-245-9 M.D. 0.005 Toxic for reproduction
Lead oxide {lead monoxide)* 1317-36-8 215-267-0 MN.D. 0.005 Toxic for reproduction
Lead tetroxide (orange lead)” 1314-41-5 215-235-6 M.D. 0.005 Toxic for reproduction
Lead titanium fricxide® 12080-00-3 235-038-9 M.D. 0.005 Toxic for reproduction
Ei?g;"a”i“m Fioriaay 12626-81-2 | 2957274 N.D. 0.005 Taxic for reproduction
Ef,;ﬂf;‘d Iloncs 12065.90-6 | 2350677 N.D. 0.005 Toxic for reproduction
E;ﬁ;’i:]mrg' Aoy el 8012008 | 232.382-1 N.D. 0.005 Tawic for reproduction
gﬁcﬂ?md' barium salt, lead- | go7ns7e0 | a7mo7is N.D. 0.005 Taxic for reproduction
Silicic acid. lead salt® 11120-22.2 234-363-3 M.D. 0.005 Toxic for reproduction
Eiz';fig}*s e 62099087 | 263-467-1 N.D. 0.005 Tawic for reproduction
Tetraethyllead® T8-00-2 201-075-4 MN.D. 0.005 Toxic for reproduction
Tetralead tricxide sulphate® 12202-17-4 235-380-9 M.D. 0.005 Toxic for reproduction
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SGS

Test Re pﬂl‘i MNO. Fe90101/LF-CTSAYAA12-52930  Issuad Date: 2012, 11,27 Page 12 of 16

Concentration | Reporting o
Substance Name CAS number EC number (36) Limit (%) Classification
Trilead dioxide phosphonate® 12141-20-7 235-252-2 N.D. 0.00 Toxic for reproduction
Furan 110-00-9 203-727-3 MN.D. 0.05 Carcinogenic
Propylena oxide; 1.2- H B
epoXypropans: 75.56-9 200.875-2 N.D. 0.05 Gﬁﬁ'g“g;‘l‘“
methyloxirane d
; Carcinogenic
1 n
Diethy! sulphate B4-B7-5 200-585-5 N.D. 0.05 Mutagenic
Dimathyl sulphata 77-ra 201-058-1 M.D. 0.05 Carcinsgenic
3-gthyl-2-mathy]-2-(3- £ z i i =l ;
methylbutylj-1.3-oxazalidine 143860-04-2 421-150-F M.D. 0.05 Toxic for reproduction
Cinoseb 88.35.7 201-881-7 M.D. 005 Toxic for reproduction
4.4 -methylenedi- o-toluidine B838-88-0 212-658-8 MN.D. 0.05 carcinogenic
g s 5 = Carcinogenic
4.4 -oxydianiline and its salts 101-80-4 202-577-0 M.D. 0.05 Mutagenic
it ao, £0-09-3 200-453-6 N.D 0.05 Carcinogenic
4.Phenylazoaniling e L g
4-methyl-m-
phenylenadiamine (2 2- 95-80-7 202-253-1 M.D. 005 Carcinogenic
toluene-diamina)
E-mathoxy-m-tofuiding 120-71-8 204-218-1 ; :
{p-cresiding) N.D. 0.05 Carcinogenic
Biphary |l-4-ylamina g2-67-1 2021771 MN.D. 0.05 Carcinogenic
c-aminoazotoluana §7-56-3 202.501-2 M.D. 0.05 Carcinsgenic
o-Toluidine; 2-Aminotoluana 95-53-4 202-428-0 M.D. 0.05 Carcinogenic
N-mathylacetamide 79-16-3 201-182-8 M.D. 005 Toxic for reproduction
1-bromopropans; = 0o . :
n-propy! bromide 106-94-5 203-445-0 MN.D. 0.05 Toxic for reproduction
=N “"“'? "”‘ﬂﬁ‘h- AT This e s w e s o B T R R -';'.?."ff .'-hrt
s hois ey o & & D B e o -ﬂwrm;ru §wmis o o e Al e g eed o rﬂ:'l':l'-:r::r 8 caeet e b repodaad
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SGS

Test Re pﬂl‘t MNO. Fe90101/LF-CTSAYAA12-52930  Issuad Date: 2012, 11,27 Page 12 of 16
Concentration | Reporting passa
Substance Name CAS number EC number (36) Limit (%) Classification
Cadmium Ta40-43-9 231-152-8 N.D. 0.005 Carcinogenic
Cadmium oxide 1306-19-0 215-148-2 MN.D. 0.005 Carcinogenic
Dipentyl phthalate (DPP) 131-18-0 205017-9 M.D. 0.05 Toxic for reproduction

4.Monylphenol, branched
and linear. ethoxylated
[substances with a linear
andior branched alkyl chain
with & carbon number of 9
covalently bound in position
4 1o phenol, ethoxylated - - M.D. 0.05
covering UVCE- and wall-
defined substances,
polymars and homologues.
which include any of the
individual isomers and'or
combinations thareof]

Equivalent level of
concerm having
probable serious effects
to the environment

Ammonium

pentadecafluorcocianoate 3825-26-1 223-320-4 M.D. 0.05 Toxic for rneproduction
{APFD)

Pentadecafluorooctanoic Lo i :
acid (PFOA) 335-67-1 206-397-9 M.D. 0.05 Toxic for reproduction
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AR

SGS

Test Re port NO. F690101/LF-CTSAYAA13-52030  Issuad Date: 2013. 11. 27

Page 14 of 16

Concentration Reporting s o
Substance Name CAS number | EC number (%) Limit (%) Classification
Dihexyl phthalata 84-75-3 201-558.5 M.0. 0.05 Toxic for reproduction
Trixyly| phosphate 25155-231 245-677-8 M.O. 0.05 Taxic for reprodoction
ik Db e 2 i, 96.45.7 202-506-9 N.D 0.05 Taxic for reproduction
2-imidazoline-2-thiol ol : e
Disodium 4-aming-3-[[4'-[{2.4-
diaminophenyl)aza][1.1'-
biphanyl}-£yljazo] -5-hydrooy- z ;
&-(phenylazojnaphthalene- 1937-37-7 217-710-3 M.0. 0.05 Carcinogenic
2 7-disulphonata (C.1. Diract
Black 38)
Disodium 3,3-[[1.,1-biphanyl}-
4 4'-diylbis{azo}]bis(4-
aminonaphthalene-1- 573-58-0 208-358-4 M.D. 0.05 Carcinogenic
sulphonata) (C.1. Direct Red
28
Carcinogenic
Equivalent leval of
Cadmium sulphide 1308-23-6 | 215-147-8 N.D. 0.005 GHI
probable serous
affects to human
haalth
Lead dijacetate) 301-04-2 208-104-4 M.D. 0.005 Taoxic for reproduction
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Test Re purt MNO. Fe90101/LF-CTSAYAA12-52930  Issuad Date: 2012, 11,27 Page 15 of 16

Note:

1. RL = Raporting Limit

2. MN.D. = Mot detected {lower than RL)
M.A. = Mot applicable for respective material type.
The submittad sample was found to contain significant amount of specific alemant({s) of SVHC. Upon furthar test
verification and also information provided from client, the possibility that the elementis) content criginate from
SVHC is very unlikely, evan though their presence cannot be exciude entirely. It may be assumed that the detected
alement{s} have a non-SVHC source.

3. Definition of classification is listed in Appendix A of this report in accordance with 87/548'EEC and Reguiation (EC}

Mo 1907/2006. For detail information, Detail explanation is available at the following link:
httpot echa. europa euweb/guest' candidate- ist-1able {Candidate list)

consultations?p p id=substanc alist WA R substancaportiats lifecycla=08 state=niormald mioda

=\ id=caol -1 ) = = H
{Proposals to identify SVHC consulations)
4. *.The fest resuli is based on the calculation of selected element({s) / marker(s)} and to the worst-case scenario. For

detail information. please refer to the 3GS REACH website: www.reach.sgs.com/substance-of-wvery-high-concern-

analysis-information-paga. him

The client is advised to review the chemical formulation 1o ascertain above metal substances presant in the article.
BL = 0.005% is evaluated for olement (i.e. cobalt, arsenic, lead, sodium, chromium, chromium(V1}. silicon,
aluminum, zirconium, boron, and potassium respeciively), except molybdenum RL=0.0005%
0.1% (wiw) = 1,000 ppm = 1,000 mg'kg

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

Picture of Sample as Received :

*** End of Report ***
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Appendix A

Classification

carcinogen
Catagory 1:

Carcinogean
Category 2:

Mutagen
Category 1:

Mutagen
Catagory 2:

Toxic to
Reproduction
Catagory 1:

Toxic to
Reproduction
Catagory 2:

PET & vPvE:

Definition under 67/548/EEC and Regulation (EC) No 19072006

Substances known to be carcinogenic io man. There is sufficient evidence to establish a causal
association betwaen human axposure to a substance and the davelopment of cancer.

Substances which should be reqarded as if they are carcinogenic to man. There is sufficiont
evidence to provide a sirong presumption that human exposure 10 a substance may result in the
development of cancer.

Geonarally on the basis of:

- appropriate long-term animal studies

- other relevant information.

Substances known to be mutagenic 1o man. There is sufficiont evidence to establich a causal
association between human exposure to a substance and heritable genetic damage.

Substances which should be regarded as if they are mulagenic to man. There is sufficient
evidence to provide a strong presumption that human exposure 1o the substance may rasult in the
devalopmeant of heritable genetic damage, generally on the basis of:

- appropriate animal studies,

- other relevant information.

Substances known 1o impair ferility in humans. There is sufficient evidence to establish a causal
relationship between human exposure to the substance and impaired fertility.

Substances known to cause dovelopmental toxicity in humans. There is sufficient evidence to
establish a causal relationship between human exposure 1o the substance and subsequent
devalopmantal toxic effects in the progeny.

Substances which should be regarded as if they impair fortility in humans. Thers is sufficient
evidence 1o pravide a strong presumption that human exposure to the substance may result in
impairad fartility 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 consequencea of the other toxic effacts,

- other relevant information.

Substances which should be regarded as if thay cause devalopmental toxicity 1o humans. There
iz sufficient evidence to provide a strong presumption that human exposure 1o the substance may
rasull in developmental tedicity, generally on the basis of:

- clear results in appropriate animal studies where effects have been observed in the absence of
signs of marked matarnal toxicity, or at around the same dose lavels as other toxic effects but
which are not a secondary non-specific conseguance of the other loxic effects.

- other relevant information.

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