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1. Product Outline

1) Feature

. Lead Frame Type LED Package ( 3.6 * 2.3 *t 0.6 mm )
. Beam Angle ( A0 : 120°)

. GaN/AlL,O; Chip & Long Time Reliability

2) Applications

. Indoor, Outdoor Display and etc.
2. Absolute Maximum Rating

Parameter Symbol Rating Condition
Operating temperature range Top -40 ~ +85C
Storage temperature range Tstg —40 ~ +100°C
Junction Temperature T 125C
Forward current Ir 200 mA
Peak Pulsed Forward Current lep 400 mA Duty 1/10 Pulse Width 10 ms
Reverse Voltage Vr 07 ~12V lr = 5 mA
Thermal resistance, Junction to Solder Point Ru, JS < 15C/W
Assembly Process Temp. 260C, < 10 sec
ESD 5 kV HBM
3. Characteristics
Electrical / Optical Characteristics (Ts:25C )
ltem Symbol | Conditions Rank Min. Typ. Max. Unit
A1 5.6 - 5.8
A2 5.8 - 6.0
Forward Voltage (*) VE I = 100 mA YB A3 6.0 - 6.2 \Y
A4 6.2 - 6.4
A5 6.4 - 6.6
Reverse Voltage Ve Ir =5 mA 0.7 - 1.2 Vv
Color Rendering Ra I = 100 mA 80 - - -
Luminous Intensity / Luminous Flux (Ts:257C )
Symbol Conditions Model Name Rank Min. Typ. Max. Unit
S1 19 - 22
Iv Ir = 100 mA SPMWHT325AD5YBT0S0 | SO | S2 22 - 25 cd
S3 25 - 28
S1 55 - 60
d, Ir = 100 mA SPMWHT325AD5YBT0S0 | SO | S2 60 - 70 Im
S3 70 - 80
* Luminous Intensity (I.) : Only reference data.
Electro-Optical Characteristics
If (mA) VE(V) Power(W) Flux(Im) Lm/W
50 5.7 0.28 39 139
100 6.0 0.60 66 110
150 6.2 0.93 95 100
* All values are representative references only
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Chromaticity Coordinate

(Ts:257TC)
Condition Rank X
T1 0.3670 | 0.3726 | 0.3744 | 0.3686 | 0.3578 | 0.3612 | 0.3685 | 0.3649
T2 0.3726 | 0.3783 | 0.3804 | 0.3744 | 0.3612 | 0.3646 | 0.3721 0.3685
T3 0.3783 | 0.3840 | 0.3863 | 0.3804 | 0.3646 | 0.3681 | 0.3758 | 0.3721
T4 0.3840 | 0.3898 | 0.3924 | 0.3863 | 0.3681 0.3716 | 0.3794 | 0.3758
T5 0.3686 | 0.3744 | 0.3763 | 0.3702 | 0.3649 | 0.3685 | 0.3760 | 0.3722
T6 0.3744 | 0.3804 | 0.3825 | 0.3763 | 0.3685 | 0.3721 | 0.3798 | 0.3760
T7 0.3804 | 0.3863 | 0.3887 | 0.3825 | 0.3721 0.3758 | 0.3836 | 0.3798
I = 100 mA T0 T8 0.3863 | 0.3924 | 0.3950 | 0.3887 | 0.3758 | 0.3794 | 0.3875 | 0.3836
T9 0.3702 | 0.3763 | 0.3782 | 0.3719 | 0.3722 | 0.3760 | 0.3837 | 0.3797
TA 0.3763 | 0.3825 | 0.3847 | 0.3782 | 0.3760 | 0.3798 | 0.3877 | 0.3837
B 0.3825 | 0.3887 | 0.3912 | 0.3847 | 0.3798 | 0.3836 | 0.3917 | 0.3877
TC 0.3887 | 0.3950 | 0.3978 | 0.3912 | 0.3837 | 0.3875 | 0.3958 | 0.3917
TD 0.3719 | 0.3782 | 0.3802 | 0.3736 | 0.3797 | 0.3837 | 0.3916 | 0.3874
TE 0.3782 | 0.3847 | 0.3869 | 0.3802 | 0.3837 | 0.3877"| 0.3958 | 0.3916
TF 0.3847 | 0.3912 | 0.3937 | 0.3869 | 0.3877 | 0.3917 | 0.4001 0.3958
TG 0.3912 | 0.3978 | 0.4006 | 0.3937 | 0.3917 | 0.3958 | 0.4044 | 0.4001
* Tolerance : Vr10.1 V, L5 %, x,y:£0.01, R, :+3.0

* Luminous Intensity measuring equipment : CAS140CT

4. Chromaticity Diagram
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A1, A2, A3, A4, A5

T1, T2, T3, T4, T5, T6, T7, T8, T9,
TA, TB, TC, TD, TE, TF, TG

S1, 82, S3

* Each reel contains only one of the A1, A2, A3, A4 or A5 a segment (1/5) of the VF rank.
* Each reel contains only one of the T1, T2, T3, T4, T5, T6, T7, T8, T9, TA, TB, TC, TD, TE, TF or

TG a segment (1/16) of the CIE rank.

* Each reel contains only one of the S1, S2 or S3 a segment (1/3) of the I, rank.
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5.

Typical Characteristics Graph

* These graphs show typical values. (Ts:257T)
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6. LED Package Outline Dimensions
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Recommend Land Pattern
* This LED has built-in ESD protection device(s) connected in parallel to LED chip(s).

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.

(3 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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7. Reliability Test Items and Conditions

1) Test Items

Test Item Test Conditions Test Sample No
Hours/Cycles
125 C 24hrs drying — 60 C, 60 %RH 120hrs
MSL Test 'S 26"3(’) 2 10ses 3 Cycle"s 1 cycle 11
Room Temperature 25 C+3 C, DC150 mA 1,000 hrs 22
life test
High Temperature 85 C+3 C, DC150 mA 1,000 hrs 22
life test
High Temperature 60 CT+3 C, 95 %+2 %RH, DC150 mh 1,000 hrs 22
humidity life test
Low Temperature -40 C+3 C, DC150 mA 1,000 firs 22
life test
Power Temperature -40 C/20min ~ 85 C/20min
c clg Temp. change within 100min 10 cycles 50
y Power On:5min, Off:5min, 100 cyc
-45 C/15 min < 125 /15 min,
Thermal Shock Temp. change within, 5min 200 cycle 100
=> Reflow 260 C — Hot plate"180 T
High Temperature Ta=120 C43 C 1000 hrs 11
Storage
Low Temperature Ta=40 C+3 T 1000 hrs 11
Storage
ESD(HBM) J1o0 e, 2 Sk, 5 times 5
-R1:10 MR, R2: .
ESD(MM) C:200 pF(,) Voo kv | times 5
20~80Hz(Displacement:0.06inch, Max 20G)
Vibration Test 80~2ktz (Max 20G) 4 cycles 1
Min. Frequency <> Max. Frequency 4min transfer
Mechanical Shock Test| 1500G, 0.5ms, Every 6faces (3axis X 2faces) 5 cycles 11
http://www.samsungled.com PAGE 7/29
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2) Criteria for Judging the Damage

" Limit
Item Symbol Test Condition
Min Max
Forward Voltage Ve [r = 100 mA Init. Value*0.9 Init. Value*1.1
Luminous Intensity Iv [ = 100 mA Init. Value*0.8 Init. Value*1.2

* USL : Upper Standard Level

8. Solder Conditions
1) Reflow Conditions ( Pb Free )

Reflow Frequency : 2 times max.

250 —

150 —

100 —

[Temperature(T)]

50 —

Freheating : 150~180T

Max, B0

eo

LSL : Lower Standard Level

Max. Temp. gradient in Cooling @ 5T /sec

2) For Manual Soldering

250 300

[Timelsec)]

Not more than 5 seconds @MAX300 C, under soldering iron.

Peak Temp. : 260+£57C, Max, 10sec

[ime above 2207T : Max. 60sec

http://www.samsungled.com
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9. Taping Dimension
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Tolerance 0.2 , Unit:mm

(1) Quantity : The quantity/reel to be 4,000 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.
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10. Label Structure

@bOTED
A1T1S1

SPMWHT325AD5YBT0S0 A1T1S1 01
e
GLAW94001 / 1001 / 4,000 pcs

i Rank Code

LY

N.B) Denoted rank is the only example.

Rank Code

@b : Forward Voltage(Ve) Rank (refer to page. 3)
©@ : Chromaticity Coordinate Rank (refer to page. 4)
©{ : Luminous Intensity(cd) Rank (refer to page. 3)

11. Lot Number

The Lot number is composed of the following characters

A1T1S1

SPMWHT325AD5YBTOS0 A1T1S1 01
(TR TR TR T L
GLAW94001 / 1001 / 4,000 pcs
IO R AR AL LRSI

L

DEEWEHED®® / 1@b(© / 4,000 PCS

: Production Site (S:SAMSUNG LED, G:GOSIN CHINA)

: L (LED)

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

: Month (1 ~ 9, A, B)

@ © ® @ ©

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

http://www.samsungled.com
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Reel

12. Reel Packing Structure

GLAV94001 / 1001 / 4,000 pcs
i

T
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T

~

Aluminum Vinyl Bag

HUMIDITY INDICA

000000
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i

e
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Material : Paper(SW3B(B))
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H

7inch | 245 | 220

182

@ SIDE

a 1000
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TEEEEERT TR T e rem
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i

&I  [Box Label]

-

A1T131
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CHIP LED

A
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13. Aluminum Vinyl Bag

LEVEL

CAUTION

This bag contains

2a

MOISTURE SENSITIVE DEVICES

1. Shelf life in sealed bag: 12 months at <40C and <90%
relative humidity (RH)
2. Peak package body temperature: 240 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

A1T151

SPMWHT325AD5YBT0SO A1T1S1 01
(TR EEE T R T
GLAW94001 / 1001 / 4,000 pcs
(R T

P insung

]
HEAD-FREE

‘ ATTENTION ('\
sy ffyrued

B =9 At

of ¢FulgE A W §7 o FAVZRE AFE 2
7l fgte ARG E U AL Folle 54 €0 H4& 4
Age A& 43¢

&7 2 AA72RE AFL 2E Y] QA AY F AL
374 g A 2 doll Yol B A7 vighid 443
A gt ANE £ ol Y& At dteA 58I Sile] 4
7 #A 43T AAREE SAFA BEAA FA7] vk

B Important

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

Silica gel & Humidity Indicator Card in Aluminum Vinyl Bag

http://www.samsungled.com
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14. Precaution for Use (FHZ2 & Z9| A&}

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.
W&z LXNE ol M2 OIAE OIS0l 2ol 0FJIEl= M7S =2t HetE & XIoh)|

()
Fof Me S £XE 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.
HME=2 =, 2, FI=U 22 A BAUA2 AtE2 HStE O, ME0l ERE Altl=
IPA AtEE 2EE.

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

LEDS 2& Al, & d]= =8 302k

11

Aot Z2E & 00k

i

ol

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
SLED, they should be packed by a sealed container with nitrogen gas injected.
(Shelf life of sealed bags: 12 months, temp. ~40 C, ~90 %RH)
LEDS| 22t FE& 2#Z0M EEZIHMOF ok, Bt MAHLEDZRH B2%¢8= =
3ME = 1 0|4 220 20U 24 Ot st BEEEJ/0 22T HOF &

= LS
(2Z bagel =% : 1248, E&2 2% ~40TC, 5% ~90 %RH)

5) After storage bag is open, device subjected to soldering, solder reflow, or other

high temperature processes must be:

2 & Bag0| JHS& =0, 2ZO0ILt reflowsS2 =2 250 =&&

AEO 28E 0 OF 8.

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

a. HI82 30 C/60 %RHELH 2Lt & & XZAHUM 672A12F (282 )0[LK Ol
ZEolioF &.

b. Stored at <10 %RH.

b. 10% 0I5t MUHSZHAMN 22 KO0t

rr

Hz2 o

0/0

2

ro

—

ol

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

ALSotAl B2 HE2 258l €0 S FAE 20tM Al ZEE =, AXE
SA0AM 228 s 2EE.

7) Devices require baking before mounting, if humidity card reading is >65 %
at 2315 C.
Oror ST HAIZIES £=XIJt 23+5 COIM 65 % O[&0IctH, HMZ A& &l
bakingdtOf Of &t

http://www.samsungled.com PAGE 13/29
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8) Devices must be baked for 1 hour at 65+5 C, if baking is required.
Otek bakingO| ZRGICHH, HME2 6515 CTOlA 1AI2F A X 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= H&D| & AX0 228 HMS0IE=2, LED HS2 UE Aldls E&D|

ST EL0IL 2SHES AFRSIIE ARE.

If voltage exceeding the absolute maximum rating is applied to LEDs, it may cause
damage or even destruction to LED devices.
oter MM dI2XIE Z=Uol= 80| LEDO Do Xl H, LED A~ Xt= W &AL

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.
Z=ME HE2 8K S, Turn on M2 Mo N dBUHAML A= S2

Ol HE8 22 = U

00

10) Risk of Sulfurization (or Tarnishing)
Samsung LED's lead frame based package products (such as mid power and HV AC)
contain silver (Ag) plated lead frames. Silver may turn. black (or tarnish) when exposed

to substances such as sulfur, chlorine;/or other halogen compounds.

AHLEDS 2lE DY U2 Ag(E2)2 &£38t Package MS&LILCH.

2(S), E4(Cl), £= UE 22U SFES0 &AM Ag(2)2 ZE(E= HE2M)2e =2
HiE = AL F=2HtELICH

Sulfurization of the lead frame may result in reduction of lumen output, color shift and
an open circuit in. some extreme cases.

clE Iy ol &SH(Sulfurization)= Z& Xob, MIE HS

LED ®&(Open) = &= €22 =k UsLICH

0

a8 Ff 22U

bl

Do not store or use such lead frame LED's together with oxidizing substances listed
above. The following examples could be sources of such substances: rubber, corrugate
paper, solder cream etc.

LEDE 0tchel =52z U= 4tsty 22 S0 & 21& Zds MESAHL
AE6HX OtA Al 2. 235 (Sulfurization)o] 221 & USLICEH

o
DR, Ugk Z0|, £4® 38 S
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15. Hazard Substance Analysis - SGS

SGS

Test Report NO. Feso101/LF-CTSAYAA12-09116 lesued Date: 2012.03. 07 Page 10f 5

To:  SAMSUNG LED
95 SamsungZro
Giheug-gu
Yongin-si
Gyeonggi-do
Korea

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

SGS File No. : AYAAT12-09116
Product Name : 3623
Item Mo.J/Part No. : NiA

Received Date :2012.03.02

Test Pericod $2012.03.05 fo 2012.03.07

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

Test Performed 1 5G5 Korza tested the sample(s) selected by applicant with following results.

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

indicated in the photo without disassemizly.
SGS Korea Co. Ltd.

Tf-Tey

Jinhee Kim
Cindy Park
Jerry Jung/ Testing Person Jeff Jang / Chemical Lab Mgr

T iAW by T Cespary SR B NG e ORI W Bkl B e, Gl SR ee o Do i O el Conn N0y a0d N Aol s delanedl Gl MW e Sl e De s G o
A ey - . Mot b s Moo of s s, oot s Joloe s o el Xy oo e B i e nkumaion peioion oo oot M Compmydp g Mo it o By Momention gy ol . Mmooy
Al T G ey g 1 S e P ol B T g ek Rl i e 08 e i 0 Call el e e g £ e
il Cn ey o A s 1 i i I L et o el T b i e B 1 e o I

i ah A i i Tkl G e 1 |y I g B el L e 9 (e 1 T S ey

3 waley, 555-9, Hogye-dong, Dongan-gu, Anyang-sl, Gyeongghda, Korea 431080
S5 Kaorag Ca.,Lid 4B05 000 T-+82 (0131 4508 355 hifc www.sgsiab.co ke wasw kr.sos comigresniab

FOS52 Versiand [ Memier of the &

up (SocidiE Géndrale de Survellancs]
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SGS

Test Report No. Feso101LF-cTsAYAA12-09116

lzsued Date: 2012.02. 07 Page 2of 5

Sample No. s AYAAT1Z-09115.001

Sample Description 3623

Item Ho./Part Ho. T NIA

Materials : NiA

Heavy Metals
Test ltems Unit Test Method MDL Results
Cadmium {Cd) mg'kg With reference to IEC 62321:2008, ICP 5 MO
Lead (Pb) mg'kg With reference to IEC 82321:2008, ICP 5 N.D.
Mercury (Hg) mg'kg With reference to IEC 82321:2008, ICP 2 MN.O.
Hexawalent Chromium {Cr V1) mg'kg With reference to IEC §2321:2008, UV-VIS 1 MN.O.

Flame Retardants-PEBs/PEDEs
Test ltems Unit Test Method DL Results
Monobromobiphenyl ma'kg With reference to IEC 82321:2008, GC-MS 5 MN.O.
Dibromobiphenyl mg'kg With reference to |IEC 82321:2008, GC-MS 5 N.D.
Tribromobipheny mg'kg With reference fo IEC 82321:2008, GC-MS 5 MN.D.
Tetrabromobiphenyl mg'kg With reference to IEC 82321:20058, GC-MS 5 M.O.
Pentabromobiphenyl mg'kg With reference to IEC 82321:20058, GC-MS 5 MO
Hexabromobiphenyl ma'kg With reference to IEC 82321:2008, GC-MS 5 MN.O.
Heptabromabipheny ma'kg With reference to IEC 82321:2008, GC-MS 5 MN.O.
Octabromobiphenyl mg'kg With reference o IEC 82321:2008, GC-MS 5 N.D.
Monabromobipheny mg'kg With reference fo IEC 82321:2008, GC-MS 5 MN.D.
Decabromobiphenyl mg'kg With reference to IEC 82321:20058, GC-MS 5 M.O.
Monobromodiphenyl ether ma'kg With reference to IEC 82321:2008, GC-MS 5 MN.O.
Dibromodiphenyl ether mg'kg With reference to IEC 82321:20058, GC-MS 5 MO
Tribromediphenyl ether mg'kg With reference to IEC 82321:20058, GC-MS 5 MO
Tetrabromodiphenyl ether mg'kg With reference o IEC 82321:2008, GC-MS 5 N.D.
Pentabromodiphenyl ether mag'kg With reference to |IEC 82321:2008, GC-MS 5 N.O.
Hexabromodiphenyl ether mg'kag With reference to |IEC 82321:2008, GC-MS 5 MN.D.
Heptabromadiphenyl ether mg'kg With reference to IEC 82321:2008, GC-MS g MN.O.
Octabromodiphenyl ether mg'kg With reference to IEC 82321:20058, GC-MS 5 MO
Nenabromodiphenyl ether mg'kg With reference to IEC 82321:20058, GC-MS 5 MO
Decabromodiphenyl ether mg'kg With reference to |IEC 82321:2008, GC-MS 5 N.DO.

MOTE:
(2) mg/kg = ppm

{21 MDL = Method Detection Limit

(1) N.D. = Mot detected_ (=MDL)

{41 - = Mo regulation
(5) Megative = Undstectable / Positive = Detectable
(B) ™ = Qualitative analysis (Mo Unit)

(71 * = Boiling-water-extraciion:

Megative = Abssnce of CrYl coating

Positive = Presence of CrV/l coating; the detected concentration in boiling-water-sxtraction

solution is equal or greater than 0.02 mgikg with 50 cm2 sample surface area.
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SGS

Test Report No. Feso101/LF-CTSAYAA12-09116 lesued Date: 2012. 03. 07 Page 3 of 5

Sample No. s AYAAT1Z-09116.001

Sample Description @ 36232

Item No./Part No. L NiA

Materials L

n Contents

Test ltems Unit Test Method MDL Results
Broming(Br) mg'kg With reference to ASTM D 7358-05 . IC 30 M.D.
Chlorine{Cl) mg'kg With reference to ASTM D 72358-08 | 1C a0 MN.O.
Flugring(F) mg'kg With reference to ASTM D 735805, I1C 30 MO
lodine(l} mg'kg With reference to ASTM D 735808 | I1C 50 MN.DO.

MOTE:

i e M by B8 CEspeny G b I Geen Comion of Sevich pAded e, sl s s W s 6
b

Picture of Sample as Received:

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

(Z) mg/kg = ppm

(2) MDL = Method Detection Limit

(4) - = Mo regulation

(5) Megative = Undstectable / Positive = Detectable

(B) ™ = Qualitative analysiz (Mo Unit)

(7)™ = Boiling-water-extraction:
Megative = Absence of CrY/l coating
Fositive = Presence of CrVl coating; the detected concentration in boiling-water-gxtraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.
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SGS

Test Report NoO. Fso0101/LF-CTSAYAA12-09116 lesued Date: 201203 07 Page 4 of 5

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

Cd/Pb/Hg PBBs/PBDEs cr6* cr 6+
Mechanic_Sample Mechanic_Sample Mechanic_Sample Mechanic_Sample
Sample Measurement || Sample Measurement Sample Measurement Sample Measurement

Acid Digestion with Solvent Extraction Nonmetallic Material Metallic Material
Microwave/Hotplate of the Sample | |
: : - Spot Test [ Boiling
| Clean-up with Florisil Adding Extraction Solution Water Extraction
Filtration Column | |
| | Heating to 90~95°C o Adding 1.5
Residue Concentration/Dilution for Extraction for ;:pmi':%::;g;'mg "
of Extraction Solution |
| Filtration and pH Adjustment |
Total Digestion Filtration A Red Color Indicates
| | Adding 1,5Diphenylcarbazide | | the Presence of Cré+
for Color Development |
ICP-AES/AASIMS GCIMS -
| Confirm
| | UV Vis with UV-Vis
DATA DATA \r
DATA DATA

The samples were dizsclved totally by pre-conditioning method according to above flow chart for Cd, Ph, Hg.
Section Chief : Gilsas Y

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

(21 mglkg = ppm

{3) MOL = Method Detection Limit

(4) - = Mo regulaticn

(5) Megative = Undetectable ! Positive = Detectable

(B) ™ = Qualitative analysiz (Mo Unit)

(7) * = Boiling-water-extraction:
Megative = Absence of Crvl coating
Fositive = Presence of Cr'Vl coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with S0 cm2 sample surface area.
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SGS

Test Report NO. Fes0101/LF-CTSAYAA12-09116 lssued Date: 2012.03. 07 Pags 5 of 5

Flow Chart for Halogen Test

Sample screening using XRF.

Liquid containing water(>80%)? T Yes

No

Weigh the samples into the combustion boat.

Add absorption solution into the bomb or tube.

Admit Oz gas or Oz +Arz gas and start the combustion.
Dilute
the solution
(EPA300)

Allow during absorption of the burnt gas.

Analyze absorbed solution using lon Chromatography.

Data

ke B wv

MNOTE: (1) M.D. = Mot detectad {=MDL)

(21 mg'kg = ppm

(2) MDL = Method Detection Limit

(4] - = Mo regulation

(5) Megative = Undetectable [ Positive = Detectable

(6] = = Qualitative analysis (Mo Unit)

(7} * = Boiling-water-extraction:
Megative = Absence of Cr/l coating
Positive = Presence of Cr\/l coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 em2 sample surface area.
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16. Hazard Substance Analysis - SVHC(REACH)

SGS

Test Report No. Fes101/LF-CTSAYAA12:09117 Issued Date: March 09, 2012 Page 1 of 9

To  SAMSUNG LED Co.,Ltd.
95 Samsung2ro
Giheug-gu
Yongin-city
Gyeonggi-do
Korea

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

Product Name 3623
Item/Part Name MAA
5GS File No. AYAMT 2-00N1T

Received Date

Test Period March 05, 2012 ~ March 09, 2012

Test Performed SGS Korea tested the sample(s) selected by applicant with following results

Test Requested Seventy-three (73) substances in the Candidate List of Substances of Very High
Concern (SVHC) for authorization published by European Chemicals Agency (ECHA)
on and before December 19, 2011 regarding Regulation (EC) Mo 1907/2008& concerning
the REACH.

Test Method Please refer to next page(s).

Test Result(s)

Summary According to the specified scope and analytical technigue, concentrations of all SVHC
are <0.1% in the submitted sample(s).
5GS Korea Co., Ltd
Timothy Jeon
Cindy park J J -
Jinhee Kim WO
Sophia Kim

/Testing Person
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hers wnd thas oo mh"mlll_ulllﬂmh\nlﬂlmlll’.l'al:d

Tl dmn

EG5 Koaea Co Lid. | 322, Th.-l:l willery, 5558, Hogye-dong Do nia'.-:u Arrgang-si, }.--a-c-nqu dc- I"' el -1‘:‘11 I:Ic
t +B2 (2031 4608 00 f +82 (0131 4208 055 hiip: I"\.".'\."n.".4".|.|:I|:-D\:|=I

http://www.samsungled.com

PAGE 20/29



L imsunig
SGS

Test Report No. Feso101/LF-CTSAYAA12-09117 Issued Date: March 09,2012 Page 2 of 9

Test Method:

SGS In-House method - Analyzed by ICP-OES, PLM, UNVIS, LC/MS \GC/MS and colorimetric method

Remarks:

1. The chemical analysis of specified SVHC is performed by means of currently available analytical technigues

against the following SYHC related documents published by ECHA:
http:Vecha.europa.eu/web/guest candidate-list-table (Candidate list)
These lists are under evaluation by ECHA and may subject to change in the future.

2. In accordance with Regulation (EC) Mo 1907/200&, any producer or importer of articles shall notify ECHA, in
accordance with paragraph 2 of Article 7, if a substance meets the criteria in Aricle 57 and is identified in
accordance with Article 5201) of the Regulation, if (a) the substance is present in those articles in quantities
totaling over one tonne per producer or importer per year; and (b) the substance is present in those articles above

a concentration of 0.1% weight by weight (wiw).

3. Aicle 33 of Regulation (EC) Mo 1907/2006 requires supplier of an aricle containing a substance meeting the
criteria in Article 57 and identified in accordance with Aricle 59(1) in a concentration above 0.1% weight by weight
(ww) shall provide the recipient of the article with sufficient information, available to the supplier, to allow safe use
of the article including, as a minimum, the name of that substance in the Candidate List.

4. BG5S adopts the interpretation of ECHA for SWHC in article unless indicated otherwise. Detail explanation is

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

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

Test Report No. Feso101/LF-CTSAYAA12-09117 Issued Date: March 09, 2012 Page 3 of 9
Test Result(s)
Substance Name CAS number EC number Cono?gtjration ﬁmﬁﬁg Classification
Alkanes, ©C10-13, chloro
(Short  Chain  Chlorinated 85535-84-8 287-476-5 M.D. 0.05 PET
Paraffins)
Anthracens 120-12-7 204-371-1 N.D. 0.05 PET
. Taowic for
Benzyl butyl phthalate (EBP) 85-68-7 201-622-7 N.D. 0.05 Reproduction
Bis  (2-ethylhexylphthalate] Toxic for
(DEHP) 17-81-7 204-211-0 N.D. 0.05 Reproduction
Bis (tributytin) cxide 56-35-9 200-268-0 M.D. 0.05 PET
Carcinogen
Cobalt dichloride” TB46-79-9 231-589-4 N.D. 0.005 Towic for
Reproduction
4.4- Diaminudip henwmethane 101-77-9 202-974-4 M.0. 0.05 Carﬂinﬂg e2n
Diarsenic pentacxide” 1302-28-2 215-116-9 N.D. 0.005 Carcinogen
Diarsenic trioxide” 1327-53-3 215-481-4 N.D. 0.005 Carcinogen
Towic for
Dibuty! phthalate (DEF) B84-T4-2 201-557-4 M.D. 0.05 Reproduction
Hexabromocyclododecane 25637-99-4and
(HECDD) and al major 3194-55-6 247-148-4
diasterecisomers identified (134237-51-7, | and 221-595- M.D. 0.05 PBET
ia-HBCDD, pB-HBCDD, vy-| 134237-50-6, 9
HBCDD) 124237-52-8)
Carcinogen
Lead hydrogen arsenate” 7784-40-9 232-084-2 M.D. 0.005 Towic for
Reproduction
Sodium dichromate Carcinogen
iSodium dichromate, 10588-01-9 Mutagen
dehydrate) (7rBe-12-0) | 2241903 N.D. 0.005 Taxic for
Reproduction
&-tert-butyl-2 4, 6-trinitro-m- } }
xylene (musk xylena) 81-15-2 201-325-4 N.D. 0.05 vPvB
Triethyl arsenate” 15606-95-8 427-700-2 N.D. 0.005 Carcinogen
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SGES

Test Report No. Fee0101/LF-CTSAYAA12-09117 Issued Date: March 09, 2012 Page 4 of 9
Concentration | Reporting I
Substance Name CAS number | EC number (%) Limit (%) Classification
Di-isobutyl phthalate(DIBP) 84-65-5 201-563-2 M.D. 0.05 Toxic for Reproduction
24-Dinitrotoluens 121-14-2 204-450-0 M.D. 0.05 Carcinogen
Tris(2-chloroethyl) 115-96-8 204-118-5 N.D. 0.05 Toxic for Reproduction
phosphate
: PET, vPvB
Anthracens oil 9064 0-80-5 292-802-7 N.D. 0.05 Carcinogen
Anthracene oil, PET, vPvB
anthracene paste; 91995-17-4 285-278-5 M.D. 0.05 Carcinogen
distn. Lights Mutagen
Anthracene oil, PET, vPvB
anthracene paste, 91995-15-2 295-275-9 N.D. 0.05 Carcinogen
anthracene fraction Mutagen
; PET, vPvB
Anthracene oil, !
90640-82-T 2092-504-8 N.D. 0.05 Carcinogen
anthracene-low Mutagen
: PET, vPvB
Anthracens oil, ;
90640-81-6 2092-503-2 N.D. 0.05 Carcinogen
anthracene paste Mutagen
Coal tar pitch, PET, vPvEB
high temperature B599E-93-2 266-028-2 M.D. 0.05 Carcinogen
Aluminosilicate, Refractory | 650-017-00-8 )
Ceramic Fibres* {Index no.) i N.D. 0.005 Carcinogen
Zirconia Aluminosilicate, | &50-017-00-8 .
Refractory Ceramic Fibres” (ndex no.) ’ N.D. 0.008 Carcinogen
Lead suffochromate yellow Carcinogen
(C.1. Pigment Yellow 34)° 1344-37-2 215-683-7 N.D. 0.005 Toxic for Reproduction
Lead chromate molybdate .
. : : Carcinogen
?LSEE;LIE red (C.l. Pigment Red | 12656-85-8 235759-9 M.D. 0.005 Toxic for Reproduction
. Carcinogen
Lead chromate 7758-97-6 231-846-0 N.D. 0.005 Toxic for Reproduction
. Carcinogen
Acrylamide TE0e-01 201-173-7 M.D. 0.05 Mutagen
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SGS

Test Report No. Feso101/LF-CTSAYAA12.00117 Issued Date: March 09, 2012 Page 5 af 8
Concentration | Reporting

Substance Name CAS number | EC number (%) Limit (%) Classification
. 10043-35-3 232-138-2 ; :
Boric acid 11113-50-1 234-343-4 M.D. 0.005 Toxic for Reproduction

) ] 1330-42-4
Erﬁuilfomu;?t rabarate, 12179-04-3 215-540-4 N.D. 0.005 Toxic for Reproduction
¥ 1303-96-4
Tetraboron disodium . .
heptacxide, hydrate® 12267-731 235-541-3 N.D. 0.005 Toxic for Reproduction
Trichloroethylens 79-01-6 201-167-4 MN.D. 0.05 Carcinogen
. Carcinogen
Sodium chromate T775-11-3 231-889-5 MN.D. 0.005 Mutagen
Toxic for Reproduction
Carcinogen
Ammonium dichromate” 7728-09-5 232-14341 M.D. 0.005 Mutagen
Toxic for Reproduction
Carcinogen
Potassium dichromate” 7778-50-9 231-906-6 M.D. 0.005 Mutagen
Toxic for Reproduction
. . Carcincgen
Potassium chromate T789-00-6 232-140-5 N.D. 0.005 Mutagen
g gyt '?;"m..a.“;."...m.‘;'.’:‘.‘.:.::?“".:a.t:.ﬂ."&?-'..'..‘“kﬁu:'mmﬂ.ﬂmm!mﬂmm.ﬂ. wreinearal 1R
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SGS

Test Report No. Feso101/LF-CTSAYAA12.00117 Issued Date: March 09, 2012 Page 6 af g
Concentration | Reporting e
Substance Name CAS number | EC number (%) Limit (%) Classification
. . Carcinogen
Cobalt(ll) sulphate 101 24-43-3 233-334-2 N.D. 0.005 Towic for Reproduction
o . Carcinogen
Cobalt(ll) dinitrate 10141-05-6 233-402-1 M. 0.005 Toxic for Reproduction
an . Carcinogen
Cobaltill) carbonate 513791 208-169-4 M.D. 0.005 Toxic for Reproduction
- . Carcinogen
Cobaltill) diacetate T1-48-T 200-755-8 N.D. 0.005 Towic for Reproduction
2-Methoxyethanol 109-36-4 203-713-7 M.D. 0.05 Toxic for Reproduction
2-Ethoxyethanol 110-80-5 202-804-1 N.D. 0.05 Toic for Reproduction
. . 3 Carcinogen
Chromium trioxide 1333-82-0 215-607-8 N.D. 0.005 Mutagen
Acids generated from
chromium trickide and
their oligomers:
Chromic acid T7358-94-5 231-801-5 N.D 0.005 Carcinogen
Dichromic acid 13530-68-2 236-881-5 o ’
Oligomers of chromic
acid and dichromic
acid
1-methyl2-pyrrolidone B72-50-4 212-828-1 N.D. 0.05 Toxic for Reproduction
2-ethoxyethyl acetate 11-15-9 203-839-2 N.D. 0.05 Toxic for Reproduction
1,2-benzenadicarboxylic
acid, di-Ce-8-branced alkyl | 71888-89-6 276-158-1 N.D. 0.05 Toxic for Reproduction
esters, C7-rich
1,2-benzenadicarboxylic
acid, di-C7-11-branched and | 68515-42-4 271-084-6 M.D. 0.05 Toxic for Reproduction
linear alkyl esters
. Carcinogen
1,2,3-trichloropropane 96-18-4 202-486-1 M.D. 0.05 Toxic for Reproduction
Hydrazine ?SSUCE-DT:QE 206-114-9 M.D. 0.05 Carcinogen
Strontium chromate” 7789-06-2 232-142-6 N.D. 0.005 Carcinogen
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Test Report No. Feso101/LF-CTSAYAA12.09117 Issued Date: March 08, 2012 Page 7 of 9
CAS Concentration | Reporting I

Substance Name number EC number (%) Limit (%) Classification
1,2-Dichloroethana 107-06-2 202-458-1 N.D. 0.05 Carcinogenic
2,2-dichlore-4 .4 AL ; :
methylenedianiline (MOCA) 101-14-4 202-918-9 N.D. 0.05 Carcinogenic
2-Methoxyaniline } } ; :
o-Anisidine 90-04-0 201-262-1 N.D. 0.05 Carcinogenic
4-(1.1,3.3 Equh.-'alerjtlaﬁ.ralof
tetramethylbutylphenal, {4- 140-66-9 | 205-426-2 N.D. 0.05 concern having probabls

sefious effects to the

tert-Octylphenal) anvironmant
Aluminosilicate Refractory 650-017-00-8 . .
Ceramic Fibres® (RCF) {Index no.) i N.D. 0.005 Carcinogenic
Arsenic acid” T778-39-4 231-201-2 N.D. 0.005 Carcinogenic
Bis(2-methoxyethyl) ether 111-96-6 203-924-4 N.D. 0.05 Taxic for reproduction
Bis(2-methoxyethyl) phthalate 117-82-8 204-212-6- N.D. 0.05 Toxic for reproduction
Calcium arsenate” TITE-44-1 231-904-5 N.D. 0.005 Carcinogenic
Dichromium tris{chromate)” 24513-29-6 246-356-2 N.D. 0.005 Carcinogenic
Formaldehyde, oligomeric
reaction products with aniline 25214-T0-4 500-036-1 N.D. 0.05 Carcinogenic
(technical MDA)
Lead diazide” 13424-46-9 236-54241 N.D. 0.005 Toxic for reproduction
Lead dipicrate” 6477-64-1 229-335-2 N.D. 0.005 Toxic for reproduction
Lead styphnate” 15245-44-0 239-290-2 N.D. 0.005 Toxic for reproduction
?ﬁmgm”y'“mam'de 127-19-5 204-826-4 N.D. 0.05 Toxic for repraduction
Pentazinc chromate ; :
octahydroxide” 49663-84-5 256-418-0 N.D. 0.005 Carcinogenic
Phenolphthalein 77-09-8 201-004-7 N.D. 0.05 Carcinogenic
Potassium
hydroxyoctaox odizincatedichro | 11103-86-9 234-329-8 N.D. 0.005 Carcinogenic
mate”

. i . Carcinogenic
Trilead diarsenate 368T-31-8 222-979-5 N.D. 0.005 Toxic for reproduction
Zirconia Aluminosilicate
Refractory Ceramic Fibres @r- | oo0 01 7-00-8 - N.D. 0.005 Carcinogenic

. (Index no.)
RCF
D e S e T A S T S T e e
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Hote:

1. AL = Reporting Limit
2. N.D.= Mot detected (lower than RL)
MN.A. = Not applicable for respective material type.

The submitted sample was found to contain significant amount of specific element(s) of SVHC. Upon further test
verification and also information provided from client, the possibility that the elementi(s) content originate from
SVHC is very unlikely, even though their presence cannot be exclude entirely. It may be assumed that the detected
element(s) have a non-SVHC source.

3. Definition of classification is listed in Appendix A of this report in accordance with 67/548/EEC and Regulation (EC)

Mo 1207/2006. For detail information, Detail explanation is available at the following link:
http:/echa.europa.euw'web/guest/'candidate-list-table (Candidate list)
4.. ~.The test result is based on the calculation of selected elementis) / markeris) and to the worst-case scenario. For

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

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

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

Picture of Sample as Received :

= End of Report =
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Appendix A

Classification Definition under 67/54% EEC and Regulation (EC) No 1907/ 2006

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

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

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

Mutagen Substances which should be regarded as if they are mutagenic to man. There is sufficient
Category 2:  evidence to provide a strong presumption that human exposure to the substance may result in the
development of heritable genetic damage, generally on the basis of:
- appropriate animal studies,
- other relevant information.

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

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

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

- ather relevant information.

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

- glear results in appropriate animal studies where effects have been observed in the absence of
signs of marked matemal toxicity, or at around the same dose levels as other toxic effects but
which are not a secondary non-specific consequence of the ather toxic effects,

- other relevant information.

PET avPvB: Substances which are persistent, bioaccumulative and toxic (PET) or very persistent and very
bicaccumulative (vPvB) pose a particular challenge to the chemicals safety management. For
these substances a *safe" concentration in the environment cannot be established with sufficient
reliability.
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