Rev:
ISSUE NO : < SAMSUNG LED

DATE OF ISSUE : 2011. 08. 22

SPECIFICATION

MODEL : SPMWHT521MD5WAWO0S0

™N

\V g

Approved rank :
Ve(A1, A2, A3, A4, A5)
CIE(W1, W2, W3, W4, W5, W6, W7, W8, W9, WA, WB, WC, WD, WE, WF, WG)
Iv(S1, S2)

5252L1 WHITE LED W0 RANK

CUSTOMER :
CHECKED APPROVED

SAMSUNG LED

DRAWN CHECKED APPROVED
SALES QUALITY

SAMSUNG LED CO., LTD.
314. MAETAN 3-DONG, YEONGTONG-GU,
SUWON-SI,GYEONGGI-DO,KOREA,443-743

SAMSUNG LED PAGE 1/30




<> SAMSUNG LED

Contents
1. Product Outline 3
2. Absolute Maximum Rating 3
3. Characteristics 3
4. Chromaticity Diagram 4
5. Typical Characteristic Graph 5
6. Outline Drawing & Dimension 6
7. Reliability Test ltems & Conditions 7
8. Solder Conditions 8
9. Taping Dimension 9
10. Label Structure 10
11. Lot Number 10
12. Reel Packing Structure 11
13. Aluminum Packing Bag 12
14. Precaution For Use 13
15. Hazard Substance Analysis (SGS) 15
16. Hazard Substance Analysis (SVHC) 22
17. Revision History 30
SAMSUNG LED PAGE 2/30




<> SAMSUNG LED

1. Product Outline

1) Feature
. Lead Frame Type LED Package ( 5.2 * 6.0 * t 1.3 mm )
. Beam Angle ( A6 : 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 ~ +100C
Junction Temperature T 110°C
Forward current Ir 150 mA
Peak Pulsed Forward Current lrp 300 mA Duty 1/10 Pulse Width 10 ms
Reverse Voltage VR 0.7 ~12V lr = 5 mA
Thermal resistance, Junction to Solder Point Ru, JS 17.5C/W
Assembly Process Temp. 260C, < 10 sec
ESD 5 kV HBM

3. Characteristics

Electrical / Optical Characteristics

(Ts:257T )
Item Symbol | Conditions Rank Min. Typ. Max. Unit
A1 2.8 - 29
A2 29 - 3.0
Forward Voltage (*) Ve [r = 65 mA WA A3 3.0 - 3.1 \Y,
A4 3.1 - 3.2
A5 3.2 - 3.3
Reverse Voltage Ve IF=5mA - 0.7 - 1.2 \Y
Color Rendering Ra I[r = 65 mA 5 80 - - -
Luminous Intensity / Luminous Flux
(Ts:257TC )
Symbol Conditions Model Name Rank Min. | Typ. | Max. | Unit
S1 6.16 - 7.26
v l[r = 65 mA SPMWHT521MD5WAWO0SO SO S2 726 i 8.46 cd
S1 18.42 - 21.71
Py l[r = 65 mA SPMWHT521MD5WAWO0SO SO 2 | 2171 i 25 30 Im

* Luminous Flux (®,) : Only reference data.
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<> SAMSUNG LED

Chromaticity Coordinate

(Ts:25%C )

Condition Rank X y

W1 0.4373 | 0.4428 | 0.4475 | 0.4418 | 0.3893 | 0.3906 | 0.3994 | 0.3981
W2 | 0.4428 | 0.4483 | 0.4532 | 0.4475 | 0.3906 | 0.3919 | 0.4008 | 0.3994
W3 | 0.4483 | 0.4538 | 0.4589 | 0.4532 | 0.3919 | 0.3931 | 0.4021 | 0.4008
W4 | 0.4538 | 0.4593 | 0.4646 | 0.4589 | 0.3931 | 0.3944 | 0.4034 | 0.4021
W5 | 0.4418 | 0.4475 | 0.4523 | 0.4465 | 0.3981 | 0.3994 | 0.4085 | 0.4071
W6 | 0.4475 | 0.4532 | 0.4582 | 0.4523 | 0.3994 | 0.4008 | 0.4099 | 0.4085
W7 | 0.4532 | 0.4589 | 0.4641 | 0.4582 | 0.4008 | 0.4021 | 0.4112 | 0.4099
W8 | 0.4589 | 0.4646 | 0.4700 | 0.4641 | 0.4021 | 0.4034 | 0.4126 | 0.4112
W9 | 0.4465 | 0.4523 | 0.4573 | 0.4513 | 0.4071 | 0.4085 | 0.4178 | 0.4164
WA | 0.4523 | 0.4582 | 0.4634 | 0.4573 | 0.4085 | 0.4099 | 0.4193 | 0.4178
WB | 04582 | 0.4641 | 0.4695 | 0.4634 | 0.4099 | 0.4112 | 0.4207 | 0.4193
WC | 0.4641 | 0.4700 | 0.4756 | 0.4695 | 0.4112 | 0.4126 | 0.4221 | 0.4207
WD | 04513 | 0.4573 | 0.4624 | 0.4562 | 0.4164 | 0.4178 | 0.4274 | 0.4260
WE | 0.4573 | 0.4634 | 0.4687 | 0.4624 | 0.4178 | 0.4193 | 0.4289 | 0.4272
WF | 0.4634 | 0.4695 | 0.4750 | 0.4687 | 0.4193 | 0.4207 | 0.4304 | 0.4289
WG | 0.4695 | 0.4756 | 0.4813 | 0.4750 | 0.4207 | 0.4221 | 0.4319 | 0.4304

* Tolerance : Vg10.1 V, L5 %, x,y:£0.01, R, 3.0
* Luminous Intensity measuring equipment : CAS140CT

4. Chromaticity Diagram
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* W0 = W1+W2+W3+W4+W5+W6+W7+W8+W9+WA+WB+WC+WD+WE+WF+WG

VE CIE Iv
W1, W2, W3, W4, W5, W6, W7, W8,
A1, A2, A3, A4, A5 S1, 82
W9, WA, WB, WC, WD, WE, WF, WG

* Each reel contains only one of the A1, A2, A3, A4 or A5 a segment (1/5) of the Ve rank.

* Each W1, W2, W3, W4, W5, W6, W7, W8, W9, WA, WB, WC, WD, WE, WF or WG a segment (1/16)
of the CIE rank.

* Each reel contains only one of the S1, S2 a segment (1/2) of the I, rank.
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<> SAMSUNG LED

5. Typical Characteristics Graph

. (Ts:257TC)
* These graphs show typical values.
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6. LED Package Outline Dimensions
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2. The maximum compressing force is 15N on the polymer @
3. Do not place pressure on the encapsulation resin ©
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Land Pattern

* This LED has built-in ESD protection device(s) connected in parallel to LED chip(s).
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1) Test Items

7. Reliability Test Items and Conditions

Test Item Test Conditions Test Sample No
Hours/Cycles
125 C 24hrs drying — 60 C, 60 %RH 120hrs
MSL Test — 260 T 10sec 3 cycles 1 cycle 50
Room Temperature o q
. 25 T+3 C, DC150 mA 1,000 hrs 50
life test
High Temperature 85 C+3 C, DC110 mA 1,000 hrs 50
life test
High Temperature 60 CT+3 C, 95 %+2 %RH, DC150 mh 1,000 hrs 50
humidity life test
High Temperature 85 C+3 C, 85 %*2 %RH, DC150 mA,
humidity On/Off test On/2 sec, Off/5 sec 100,000 cycles 50
Low Temperature 40 C+3 C, DC100 mA 1,000 hrs 50
life test
Temperature -10 C ~ 25,95 %RH ~ 65 C,95 %RH 10 cvcles 50
humidity Cycle DC100 mA, 24 hrs/1 cycle y
-45 /15 min < 125 /15 min, 150 Cycle
Thermal Shock => Reflow 260 C — Hot plate 180 C 1 cycle 100
High Temperature Ta=100 C+3 C 1000 hrs 11
Storage
Low Temperature Ta=-40 T+3 T 1000 hrs 11
Storage
Temperature -10C ~257C, 95%RH ~ 65T, 95 %RH 10 cvcles 11
humidity Cycle 24 hrs/ 1 cycle y
R, Rz R1:10 MR, R2:1.5 kQ, :
ESD(HBM) - CH00 oF, V = 5 KV 5 times 5
\% c D.U.T.
-R1:10 MR, R2:0, .
ESD(MM) C:200 pF, V'= +0.2 kv |  2times 5
100~2000~100 Hz, 200 m/s?,
Vibration Test Sweep 4 min, 48 min, 4 cycles 11
X, Y, Z 3 direction, each 1 cycle
. 1500G, 0.5 ms,
Mechanical Shock Test 3 shocks each X-Y-Z axis 5 cycles 11

SAMSUNG LED

PAGE 7/30




<> SAMSUNG LED

2) Criteria for Judging the Damage

" Limit
Item Symbol Test Condition
Min Max
Forward Voltage Ve [ = 65 mA Init. Value*0.9 Init. Value*1.1
Luminous Intensity Iv [ = 65 mA Init. Value*0.8 Init. Value*1.2

* USL : Upper Standard Level LSL : Lower Standard Level

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

Reflow Frequency : 2 times max.

250 — Peak Temp. : 260+£57C, Max, 10sec
—_— [ime above 2207T : Max. 60sec
£ 200 —
2 Preheating : 150~180C Mex. B0sec
o150 — :
I:l_'l 1 1
E Y i :
e : 1 Max. Temp. gradient in Cooling : —5C/sec

50 — e e
[ | ;] | |

: |
100 i 50 200 250 300

0 50
-—
N 0120860 - [Time{sec)]

2) For Manual Soldering
Not more than 5 seconds @MAX300 C, under soldering iron.
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9. Taping Dimension

e
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‘ More than 500 mm Mounted with More than (100~200)mm Leading part more than
Unloaded tape Flash LED Unloaded tape (500)mm
15.4°° »
13.0"°
f
+1
@600 | o
3

Tolerance 0.2 , Unittmm
(1) Quantity : The quantity/reel to be 1,000 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

@be@ED
A1P151

SPMWHT521MD5SWAWO0SO A1P1S81
e
GLAV94001 / 1001 / 1,000 pcs

i Rank Code

Y

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

A1P1S51

SPMWHT521MD5WAWO0SO A1P1S1 01
(TR EEE T R T
GLAV94001 / 1001 / 1,000 pcs
i

e

DEEWEHED®® / 1@b(© / 1,000 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)

SAMSUNG LED
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<> SAMSUNG LED

12. Reel Packing Structure

Reel

A1P1S1

SPMWHT521MD5SWAW0SO A1P1S1 01
i
GLAV94001 / 1001 / 1,000 pcs
i

T

~J

HUMIDITY INDICA

Aluminum Vinyl Bag 299999

A1P151

SPMWHT521MD5WAWO0SO A1P1S1 01
I nnm
GLAV94001 / 1001 / 1,000 pcs
i

TR

Material : Paper(SW3B(B))

SIZE(mm) Y
TYPE
L w H

7inch | 245 | 220 | 182

@ SIDE G 100
A1P1S1 E

CHIP LED
SPMWHT521MD5SWAWO0SO A1P1S1 01

TR m v
GLAV94001 / 1001 / 10,000 pcs
i

L /
&  [Box Label]

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

A1P1$1

SPMWHT521MD5WAWO0SO A1P1S1 01
(TR EEE T R T
GLAV94001 / 1001 / 1,000 pcs
(R T

R s

]
HEAD-FREE

‘ ATTENTION ('\
T (S

B =9 At

of ¢FulgE A W §7 o FAV2RE AFE I
71 fgte ARG E U AL Folle 54 €0 H44& 4
Age A& 43¢

&7 9 AA/ZRE AFL vE Y] QA AY F AL
374 g AdE 2 dol Yol B A7 vighid 443
A gt AANE £ ol Y& At dteA] FEH CSile] 4
7 #A 43 AAREE SAFA BEAA FA7] v

B Important

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

Silica gel & Humidity Indicator Card in Aluminum Vinyl Bag

SAMSUNG LED
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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.
HMEag2 =, 22, RIISU 22 AA BHAUAL AtE2 HEtE O, ME80| ERE Alt=
IPA AtEE 2EE.

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

LEDS| 22 Al, 8% ®MBs =@ 212C

1]
K
N
ol
2
Y
04

C
I

=)
(=)
oo

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 EEZHH0F 6tHH, Bt MAHLEDZRH B2%¢= =
3ME E£= 1 0l 220 ERotthH A Dt st BEEEJ/0 B2 HOF &

A=
(2Z bagel =% : 1248, E& 8% ~407T, 5% ~90 %RH)

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

high temperature processes must be:

2 & Bag0l JiE& =0, 2HOolLt reflowsSe =2 250 =

AMEO SEEI00F &t

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

a. ME2 30 T/60 %RHELCH Z2HLE Z2 ZEXZAHUA 672A12 (28L)0ILHO
ZEolioF &.

b. Stored at <10 %RH.

b. 10% Olote A4UHSZUHAM 22 0k

gl

rr

NS

ro

Ct

0[0

S

M

-

pol

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

ArESHAl B2 HE2 5Bl €0 S FAE =HO0tAM CHAl ZES =, AX8
SA0AM 228 s 2EE.
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7) Devices require baking before mounting, if humidity card reading is >65 %
at 23+5 C.

BHot STHAIDIES 40t 2345 CUHIAN 65% Ol&012HS, MEB &% X0
[

L T S

8) Devices must be baked for 1 hour at 65+5 C, if baking is required.
Otek bakingO| ZRGICHH, HME2 6585 CTOlA 1AI2F A% baking &/ 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&D| & MXI0 BIZs MS0IE=2, LED HE2 UE Aldl= E&I|
HRNELO0IL &=SHEE AMESHIIE HEE.
If voltage exceeding the absolute maximum rating is applied to LEDs, it may cause
damage or even destruction to LED devices.
tor H§ SIEXE T Uote 20| LEDO JtofXI™, LED AXt= T & AL

=
s A Ol=2
—‘—ol'al - )ulu:-

|’D

I

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.
saE ME2 8872 S0 Tun on 82| NMoh M 8FR0AS HS=E S

oo =23S
oY HEes B = US.
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15. Hazard Substance Analysis(SGS)

SGS

Test Report No. Fesoso1LF-cTSAYAA11-18103 lssued Date: 2011.05.24  Page 1of7

To:  SAMSUNG LED
#3114, Mastan-Dong
Youngtong-Gu
Suwion-si
Gyeongg-do
Korea

The following merchandise was submitted and identified by the cient as :

5G5S File No. : AYAAT1-1E103
Product Name - 252
Item MoJPart No. - NiA
Received Date - 2011.058.17
Test Period - 2011.05.18 to  2011.05. 24
Test Results ° For further details. please refer to following page(s)
Test Performed © 5G5 Korea tested the sample(s) selected by applicant with following results.
5G5S Korea Co. Ltd.
Timathy Jeon

Jerry Jung! Testing Person

Jinhee Kim
Cindy Park "UN-
f

Jeff Jang ! Chemical Lab Mgr

e gtk W@ e oy geerggs e G0 peews Goes dmrees skt @ Temoesl Seewea b Frees Cscoes o
o fmiien e B e 8 wieemsan siersl s vlee Fe Cmpesys beep @ e G @ G e asy asi e Ge e S
e mmey s far b skt i o e e, o s e s e A e e e s 8 e S

2. Tha ©wikry, 5550, Hegye-dong, Dongas-gu, Snpang-al. Syeesgg-2o, Koes 431080
NP1 ASTE 000 T eE2 [P0 S208 050 bl Merww Smial oo b wes 7§58 CRTUCTen =l
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SGS

Test Report No. Fesoso1LF-CTSAYAA 1118103 lssued Date: 2011.05.24  Page 2of 7
Sample No. - AYAA11-18103.001
Sample Description - 5252
ltem NoJPart Mo. - MiA
Heavy Metals
Tast Hems unit Teat Mathod mOL Results
Cadmurm (Cd) mgkg ‘With reference o |EC 82321:2008, ICP 05 N.D.
Lead (o) makg ‘With refierence o IEC 82321:2008, ICP 5 N.D.
Nercury (Hg) mg'kg ‘With reference o IEC 82321:2008, ICP 2 N.D.
Hexavalent Chromiurm {Cr W) mag'kg ‘With reference fo IEC 82321:2008, UN-VIS 1 N.D.
Arsenic [As) makg With reference to EPA 3052(1006), US ERA 10 M.
A010B{1894), ICP
Sb(Sb202) mg'kg With reference to EPA 3052(1805), U5 EFA 10 MN.D.
A010B{1896), ICP
Beryllium (Be) mg'ky With reference to EPA& 3050801065 US EFA 0.5 MN.D.
A010B{1896), ICP

Flame Retardanis-FPEEs/PEDEs
Tast Hems unit Tezt Mathod MDL Results
Nonobromobphernd mgkg With reference fo IEC 62321:2008, GC-MS 5 N.D.
C'bromebiphenyl makg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tribromobipheny mgkg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tetrabromobiphenyl mgkg With reference to IEC 62321:2008, GC-MS 5 N.D.
Pentabromobigheny mg'kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Hexabromaobiphenyl mgkg With reference fo IEC 62321:2008, GC-MS 5 N.D.
Heptabromobiphenyl makg With reference to IEC 62321:2008, GC-MS 5 N.D.
Cctabromobiphenyl makg With reference to IEC 62321:2008, GC-MS hi} N.D.
Monabromaobioheny mgkg With reference to IEC 62321:2008, GC-MS 5 N.D.
Crecalbromabiphenyl mg'kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Nonobromodpheny ether mgkg With reference to IEC 62321:2008, GC-MS 5 N.D.
Cbromediphenyl ether makg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tribromodpheny ether mgkg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tetrabromaodiphenyl ether mgkg With reference to IEC 62321:2008, GC-MS 5 N.D.
Pentabromodpheny ether mgkg With reference to IEC 62321:2008, GC-MS 5 N.D.

MOTE: 19y M.D. = Mot detected.(<MDL)

{2} mg'kg = ppm

{3) MOL = Method Detection Limit

{4} - = Mo regulation

{5) " = Qualitafive analysis (Mo Unit)

(&) * = Boding-water-extraction:
Megative = Absence of Cr\] coating
Positive = Presence of Cr\l coaling; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 em2 sample surface area.

o wed G g wbjmi T
s eriared wmme ek Bn Ceepres B 8 b Gen W i
r e smumrm Ten s e oo seae @ ki e

Hggp-dong, Dongas-gu. Snpeng-sl, Gyecspg-2o, Kores 431-00
1000 T eE? (DI S5O0 080 hii Mewe Gemil o bT s b7 §SE cETUren =i

| Miprrber of e 505 Crecp | Soc bl Ginine de Surl lnscs
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SGS

Test Report No. Feaos01/LF-CTSAYAA11-16103 lssued Date:  2011.05.24  Page 3 of 7

Sample No. - AYAA11-18103.001

Sample Description - 82a2

ltermn MoJPart Mo. - hid

Flame Retardants-PEBs/PEDES
Tast Hems unit Teat Mathod mOL Results
Hexabromaodiphenyl ether mgkg With reference to IEC 62321:2008, GC-MS 5 N.D.
Heptabromodipheny| ether makg With reference fo IEC 62321:2008, GC-MS 5 N.D.
Cictalbromodiphenyl ether mg'kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Monabromodiphenyl ether mag'kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Cecabromadiphenyl ether makg With reference to IEC 62321:2008, GC-MS 5 N.D.

Phthalates
Tast Hems unit Teat Mathod mDL Results
Ci-iscdecyl phthalate (DIDP) mg'kyg U5 EPABOANA , GCIMS 50 MN.D.
Ci-isononyl phihalate (DTNP) mag'kg US EPABDA1A , GCINGS 50 N.D.
Ci-n-octyl phthalats (DMNOP) mgkg U5 EPABOANA , GCIMS 50 N.D.
Ci-ethyl phthalate|DEF) mgkg U5 ERABOANA , GCIMS 50 N.D.
Ci-methyl phthalats (DMP) mgkg U5 EPABOANA , GCIMS 50 MN.D.

Halegen Contents

Tazt Hems Unit Teat Mathod MDL Rasults
Bromine|Br) makg BS EN 14582:2007 , IC 30 N.D.
Chloring]C1) mg'kg BS EN 14582:2007 , IC 30 N.D.
Flucrine(F) mgkg BS EN 14582:2007 , IC 30 203
lodine(l} mgkg ES EM 14582:2007 , IC 50 MN.D.

Organctin Compounds

Tast Hems Unit Test Mathod MmDL Rasults
Tributytin (TET) mg'kg DiM 3840713, GCME 0.1 N.D.

MOTE: 19y M.D. = Mot detected.(<MDL)

{2} mgfkg = ppm

{3) MOL = Method Detection Limit

{4} - = Mo regulation

{5) " = Qualitafive analysis (Mo Unit)

{8) * = Boding-water-axtraction:
Megative = Absence of Cr\] coating
Positive = Presence of Cril coating; the detected concentration in boiling-water-sxtraction
solution is equal or greater than 0.02 mgikg with 50 em2 sample surface area.

i i Geeesl Casies @ B . ] 1 gaews Gem dnrmes sksi @ Tewoew Seewn o FBews Cscewss w
- arnm s cariared e viee fe Cerpaes b 8 B Cme W G sieeeeme asy asi wwer Gn s w i
v e pmurrs Th sueme pmve ko ssme w ki ees g reme s @ e Diewes

FIEZ Versiond ) ) o2 The Q. 5560, Higye-dong, Donges-gu, Anyang-al, yessgg-o, Koves 43103

5E5 Komea Co. L 2 O 450 (00 Tl [0 $508 080 Win Mewar gasial o0 b wwee BTSSR SETON 1

| Miprrber of U 505 Crecp | Sec bl Ginine de Surl lnsc
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<> SAMSUNG LED

Test Report No. Feaos01/LF-CTSAYAA11-16103 lssued Date:  2011.05.24  Paged of 7
Sample No. - AYAA11-18103.001
Sample Description - 82a2
ltermn MoJPart Mo. - hid
anotin Compounds
Tast Hems unit Teat Mathod mOL Results
Triphenylin (TPhT) mgkg DiN 2840713, GC/MS 0.1 N.D.
Cibutyltin (DET) mgkg DiN 2840713, GCMS 0.1 N.D.
Dictyltin{DOT) mgikg DM 23407-13 , GOMS 01 M.
Monobutyin (MBT) mgkg DHN 2840713, GCMS 0.1 N.D.
Bis {tributyltinjomide (TETO) mgkg [dM 38407-13 , GCMS o1 N.D.
Other(s
Tast Hems unit Tezt Mathod MDL Results
PFOS|Perflucnoocians mgkg U5 EFA 354DC3550C, LCMS 1 MN.D.
Sulfonates-AcdMetal SaltiAmide)
MOTE: 19y M.D. = Mot detected.(<MDL)
{2} mgfkg = ppm
{3) MOL = Method Detection Limit
{4} - = Mo regulation
{5) " = Qualitafive analysis (Mo Unit)
{8) * = Boding-water-axtraction:
Megative = Absence of Cr\] coating
Positive = Presence of Cril coating; the detected concentration in boiling-water-sxtraction
solution is equal or greater than 0.02 mgikg with 50 em2 sample surface area.
b of L ! i Buirsall
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<> SAMSUNG LED

Test Report No. FesosotLF-cTsAYAR 1118103 lssued Date: 2011.05.24  Page 5of 7

Picture of 5ample as Received:

HOTE: 14y MD. = Mot detected.(<MDL)

{2} mg'kg = ppm

{3} MDL = Method Detection Limit

{4} - = Mo regulation

{5} " = Qualitative analysis (Mo Unit)

{8} * = Boding-water-extraction:
Megative = Absence of Cr\Vl coating
Paositive = Presence of Cr\l coaling; the detected concentration in bolling-water-extraction
solution is equal or greater than 0.02 mgikg with 50 em2 sample surface area.

T demamind b amtd by B Diepems whind b B Seeeel Casias d Beer peeind dedved ik on aeesd b eenibe d mmosidees md aeiiiaign ed, B dheses G dmewsa
-

it & e et o iy, (et o] (b et detnad] Bease. dop lnkde e (i il B e A et sl beaes i fo Campiys My e st i e . Dl
et e Comnart e i o e 6 ke o et proen b Lo b iy o fer i st it 51 (e fneton. T ittt b p it S W, b e i e i
T arie
e — 322, Thie iy, 8850, Hoge-dong, Dongas-gu. Smyang-sl. Oyessgg-fo, Kaes 431080
SG5 Kowea Co. Lbdl 4T I ASEE D00 T2 (D0 506 050 hip Neww 5 galal o b s M SSE CETIOTGRSIGh
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<> SAMSUNG LED

SGS

Test Report No. Feaos01/LF-CTSAYAA11-16103

Cd/Pb/Hg

FEBSs/PBDES

Issued Date:  2011.05. 24

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

cr b+

Page G of 7

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

Adding Extraction Solution

Spot Test ! Boiling
Water Extraction

Microwave/Hotplate of the Sample
| Clean-up with Florisil
Filtration Column
Residue Concentration/Dilution

of Extraction Solution

Heating to 90~35°C
for Extraction

Tatal Digestion

Filtration and pH Adjustment

Adding 1,5-
Diphenylcarbazide
far Color Development

Adding 1,5-Diphenylcarbazide
for Color Development

A Red Colak Indicates
the Presence of CrE+

Filtration
ICP-AES/AAS GCIMS
DATA DATA

Uv-Vis

Confirm
with UV-Vis

DATA

DATA

The samples were dissolved totally by pre-conditioning method according to above flow chart for Cd Pk, Hg.

Section Chief © Gilsae ¥i

MOTE: 19y M.D. = Mot detected.(<MDL)

{2} mgfkg = ppm

{3) MOL = Method Detection Limit

{4} - = Mo regulation

{5) " = Qualitafive analysis (Mo Unit)

{8) * = Boding-water-axtraction:
Megative = Absence of Cr\] coating
Positive = Presence of Cril coating; the detected concentration in boiling-water-sxtraction
solution is equal or greater than 0.02 mgikg with 50 em2 sample surface area.

i i Geeesl Casies @ B
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<> SAMSUNG LED

SGS

Test Report No. Feaos01/LF-CTSAYAA11-16103 lssued Date:  2011.05.24  Page 7 of 7

Flow Chart for Halogen Test

Sample screening using XRF.

Liguid containing water(=80%)?%

Yes

t
Nlr:-

Weigh the samples into the combustion boat.

Add absorption solution into the bomb or tube.

Admit 32 gas or 02 +Ar2 gas and start the combustion.

Dilute
the solution
[EFA3DD)

Allow during absorption of the burnt gas.

Analyze absorbed solution using lon Chrematagraphy.

=

MOTE:

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

{2} mg'kg = ppm

{3) MOL = Method Detection Limit

{4} - = Mo regulation

{5) " = Qualitafive analysis (Mo Unit)

(&) * = Boding-water-extraction:
Megative = Absence of Cr\] coating
Positive = Presence of Cr\l coaling; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 em2 sample surface area.

o wd e wbjmi T
s eriared wmme ek Bn Ceepres B 8 b Gen W i
r e st T s e v s w k-
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<> SAMSUNG LED

16. Hazard Substance Analysis(SVHC)

3GS

Test HEDDI‘I MNO. F690501/LF-CTSAYAA11-16100  Issuad Date: May 24, 2011 Pags 1 of 8

To: SAMSUNG LED
#2314, Mastan2-Dong
Yeongtong-gu
Suwon-city
Gyeonggido
Koraa

The following samplais) was/ware submittad and identified by'on bahalf of the client as:-

Product Name 5252 White

Item/Part Hame MNA,

SGS File No. AYBATT-18100

Received Date May 17, 2011

Test Period May 18, 2011 ~ May 24, 2011

Test Performed

Test Requested

Test Method
Test Result(s)

Summary

Timothy Jeon
Cindy park
Jinhee Kim
Sophia Kim
Mesting Person

Thie demumack it i a
M ez, Fay o oy

TS

ST £ AR e R AT L T b L T T BT S I R R N TR TR

1AM AR | T W R T A R0 SIS DA L TICHD £ 1 B B g 1 SUGUI et B M Sioamane T SO0 S e TRne mEa i (] A s e e

SGS Koreatestad the sample(s) selactad by applicant with following results

Forty-six (48) substances in the Candidate List of Substances of Very High Concem
(SVHC) for authorization published by European Chemicals Agency (ECHA) on and
before December 15, 2010 regarding Regulation (EC) Mo 19072006 conceming the
REACH.

Please refer to next paga(s).

Please refer to next page(s).

According to the specified scope and analytical technique, concantrations of all SYHG
are =0.1% in the submitted sarmplais).

SGS Korea Co., Ltd

TS Jog

Jeff Jang / Technical Mgr

lli.-dl\:llﬂllu_\dh TE e

FO52 Wersiond

SEE Korea Co., L. | 322 TheO valey, S55-8, Hogye-dong, Corganegu, Amyong-=l, Sysonggh-oo, Koma 431-020
1+22 (D031 4602 00 1+B2 (021 4502 050 ﬂll:'$-‘\|'|'|w| sgelabcolr SR oeminesal
| Mambsr of the 535 Group (Sodéls Gdrdrle de Sunsllance]
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<> SAMSUNG LED

SGS

Test HEDOI‘I MNO. Fe90501/LF-CTSAYAA11-16100 Issued Date: May 24, 2011 Page 2 of 8
Test Method:

5G5S In-House method RETS-SVHC-102-2, 3 and ZLS standard ZEK 01.2-08. Analyzed by ICP-OES, PLM, UV/VIS,
LGMS and GGIMS.

Remarks:

1. The chemical analysis of specified SVHC is performed by means of currently available analytical techniques
against the following SYHC related documents published by ECHA: Thesa lists are under evaluation by ECHA
and may subject to change in the future.

Refarto: httpi/echa.europa.euchem data/authornisation process/candidate list table enasp
Rafarto: httpe/echasuropa.su/newspr 201 012/ pr 10 25 svhe candidate list 200101215 an.asp
2. In accordance with Regulation (EC) No 1907/2006, any producer or importer of aticles shall notify ECHA, in

accordance with paragraph 2 of Aricle 7, f a substance meets the criteria in Article 57 and iz identifiad in
accordance with Article 59(1) of the Regulation, if (a) the substance is present in those articles in quantities
totaling cver one tonne per producar or importar per year; and (b) the substance is presant inthose articles above
a concentration of &.1% weight by weight {w'w).

3. Aricle 323 of Regulation (EC) Mo 1907/2006 requires supplier of an article containing a substance meeting the
criteria in Article 57 and idenftified in accordance with Article 5901) in a concantration above 0.1% waight by weaight
fwiw) shall provide the recipient of the article with sufficient information, available to the suppliar, to allow safe use
of tha articla including, as a minimum, the name of that substancea in the Candidate List.

4. Ifa SWHC is found over the reporting limit, client is suggested to idantify the component which contains the SWHC
and the exact concantration of the SVHC by requesting further quantitative analysis from the laboratory.

B e T e I e T
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<> SAMSUNG LED

SGS

Test HEDOI‘I MNO. Fe90501/LF-CTSAYAA11-16100 Issued Date: May 24, 2011 Page 3 of 8
Test Result{s)
Concentration Reporting . .
Substance Name CAS number EC number (%) Limit (%) Classification
Alkares, C10-12,  chloro
(Short  Chain  Chlorinated A5535-84-8 287-478-5 M.D. 0.05 PET
Paraffins)
Anthracensa 120-12-7 204-371-1 M.D. 0.05 PET
Eenzyl butyl phthalate (BEP) Toxic to
45887 201-s22-7 M.D. 0.05 Reproduction
Category 2
Bis { 2-athylhexylphthalata) Toxic to
(DEHP) 17-81-7 204-211-0 M.D. 0.05 Reproduction
Category 2
Bisitributy ltin joxide™ 85-359 200-260-0 M.D. 0.05 PET
Cobalt dichloride” Carcinogen
TE4E-72-9 231-509-4 M.D. 0.005 Categary 2
4 4Diaminodiphanylmethans Carcinogen
101-77-9 202-974-4 M., 0.05 Category 2
Diarsenic pantackide” 1303-28-2 215-116-9 N.D. 0.005 Carcinogen
Category 1
Diarsanic trioxics® Carcinogean
1327-63-3 215-481-4 M.D. 0.005 Category 1
Dibutyl phthalate (DBEP) Toxic to
84.74-2 201-557-4 M.D. 0.05 Reproduction
Category 2
Haxabromocyclododacans 25237-99-4and
(HBCDD) and al  major 3194-55-6 247-1458-4
diasteracizomers identifiec {134237-51-7, | and 221-695- M.D. 0.05 PET
(a-HBCDD, B-HBCDD, 134237-50-6, 9
HBCDD) 134227520
Lead hydrogen arsenata® Carcinogen
Category 1; Toxic to
TIa4-40.9 232.084-2 M.D. 0.005 Reproduction
Category 1
Sodlium dichramate Carcinogean
(Sodium dichromate, Category 2; Mutagean
dehydrata) 10588-01-9 Catagory 2;
(7785-12-0) 234-190-3 M.D. 0.005 Toxic to
Reproduction
Category 2
S-tart- butyl-2 4, &-trinitro-m-
xylene {musk xylana) a1-15-2 201-329-4 M.D. 0.05 vPvE
Triethyl arsenata® Carcinogen
15806-05-4 427-700-2 M.D. 0.005 Catagory 1
%Hm:ﬁ_ %Wl‘-aﬁ?&“ S TaT
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<> SAMSUNG LED

SGS

Test HEDOI‘I MNO. Fe90501/LF-CTSAYAA11-16100 Issued Date: May 24, 2011 Page 4 of 8
Substance Name CAS number EC number Conosntraiion Reporting Classification
%6) Limit {%)
.. _ Toxic to Reproduction
Di-isobuty| phthalate DIBF) 84-69-5 201-563-2 M.D. 0.05 Category 2
2. 4-Dinitrotolueng 121-14-2 204-450-0 MN.D. 0.05 Carcinogen Category 2
Tris(2-chlaroethyl) Toxic to Reproduction
phasphate 115-96-2 204-118-5 M.D. 0.05 Categary 2
Anthracene o 90840-80-5 | 292-8027 N.D. 0.05 PBT. vPvB
Carcinogen Category 2
Anthracena oil, PET; vPvE; Carcinogan
anthracens paste; 91995174 295-278-5 MN.D. 0.05 Category  2; Mutagen
distn. Lights Category 2
Anthracena oil, PET; vPvE; Carcinogan
anthracens paste, 91995 15-2 285-2759 M.D. 0.05 Category  2; Mutagen
arthracans fraction Category 2
. PET; vPvE; Carcinogan
i:::rr-?;;;:; El-',r 90640-82-7 | 292-804-8 N.D. 0.05 Category 2; Mutagen
- 3 Category 2
. PET; vPvE; Carcinogen
i‘l':prrfg;‘; oil - 90640-81-6 | 20928022 N.D. 0.05 Category 2: Mutagen
- pas Category 2
Coal tar pitch, PBT, vPvE; Carcinogen
high temperature BE996-93-2 286-028-2 M.D. 0.05 Category 2
Aluminosilicate, Refractory 650-017-00-8 N.D 0.005 Carcinogen Category 2
Caramic Fibres® ) (Index no.) = :
Zirconia Aluminosilicate, 550-017-00-8 N.D 0.005 Carcinogen Category 2
Refractory Ceramic Fibres® } {Index no.) T ’
- Carcinogen Category 2;
'{é‘}dpfﬂgﬁt“;‘;ﬁfﬁ?”m 1344-97-2 215-693.7 N.D. 0.005 Toxic to Reproduction
- Fig Category 1
Lemel chromate molybcate Carcinogean Category 2;
sulfate red (C.1. Pigment Red 12656-85-2 235-758.9 MN.D. 0.005 Toxic to  Reproduction
104" Category 1
Carcinogen Category 2;
Lead chromate® T75E-97-5 231-848-0 M.D. 0.005 Toxic to  Reproduction
Category 1
. Carcinogen Category 2;
Acrylamicle Ta-08-01 2011737 M.D. 0.05 Mutagen Category 2
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<> SAMSUNG LED

SGS

Test Report No. resosotLr-cTsavaA11-16100

lssued Date: May 24, 2011

Page 5 of8

Substance Name

CAS number

EC numiber

Concentration
{%%)

Re porting
Limit {%5)

Clazsification

. -
Boric acid

10043-35-3
11113-50-1

233-139-2
234-343-4

M.D.

0,005

Toxic to Reproduction
Category 2

Disodium
anhydro us

tetraborate,

1330-43-4
12178-04-3
1303-96-4

215-540-4

M.D.

0,005

Toxic to  Reproduction
Category 2

Tetraboron
heptacxide, hyd rate*”

disodium

12267-731

235-841-3

M.D.

0,005

Toxic to Reproduction
Category 2

Trichloroathy lsne

79-0-5

201-167-4

M.D.

0.05

Carcinogen Catagory 2

Soddium chrcumate'

TI7e-11-3

231-889.5

M.D.

0.005

Carcinogen Category 2;
Mutagen
Category 2;
Toxic to Reproduction
Catagory 2

Ammenium dichromate

T785-08-5

232-1431

M.D.

0.005

Carcinogen Category 2;
Mutagen
Category 2;
Toxic to Raproduction
Catagory 2

Potassium dichromate”

TI7e-50-9

231-806-6

M.D.

0.005

Carcinogen Category 2;
Mutagen
Category 2;

Toxic to Raproduction
Catagory 2

Potassium chrom :119'

TTag-00-5

232-140-5

M.D.

0.005

Carcinogan Category 2;
Mutagen
Category 2
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<> SAMSUNG LED

Test HEDOI‘I MNO. Fe90501/LF-CTSAYAA11-16100 Issued Date: May 24, 2011 Page 6 of 8
Concentration Reporting e
Substance Name CAS number EC number (%) Limit {%) Classification
Carcinogen Category 2;
Cobalt(ll) sulphate ¥ 10124-43-2 233-334-2 M.D. 0,005 Toxic to Reproduction
Catagory 2
Carcinogen Category 2;
Cobalt(ll} dinitrata * 10141-05-6 233-402-1 M., 0.005 Texic to Reproduction
Catagory 2
Carcinogen Category 2;
Cobalt{ll) carbonate® 5137941 208-168-4 N.D. 0.005 Toxic to Reproduction
Category 2
Carcinogen Category 2;
Cobalt(ll) diacetate™ 71-48-7 200-755-8 M.D. 0.005 Toxic to Reproduction
Category 2
Toxic to Reproduction
2-Meathoxyethanol 103-86-4 2037137 M.D. 0.05 Category 2
Toxic to  Reproduction
2-Ethoxyethanol 110-80-5 203-204-1 M.D. 0.05 Category 2
Carcinogen Category 1;
Chromiurn tricxida ™ 1333-82.0 215-607-8 M., 0.005 Mutagean
Catagory 2
Acids generatad from
chromium tricxicle and
their oligomers:
Chromic acid T73g-94-5 231-201-5 N.D 0.005 Carcinogan
Dichromic acid 13530-68-2 236-881-5 o : Catagory 2
Oligomers of chromic
acid and dichromic
acid "
i ekt L e e o ik s o e e
FO52 Vsrsiond 3E Komea Co, L. | 322 TheD valey, 5553 AU Amyorg- s
152 31 4602 CO0 1+6 Wi 3 5
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<> SAMSUNG LED

SGS

Test Hepnrt MNO. Fe90501/LF-CTSAYAA11-16100 Issued Date: May 24, 2011 Page 7 of 8

Haota:

1. RL = Reporting Limit

2. ND = Not detected {lower than RL)
MA = Mot applicable for respective material type.
The submitted sample was found to contain significant amount of specific elemeant’s) of SVHC. Upan further tast
varification and also information provided from client, the possibility that the alementis) contert originate from
SWHC is very unlikely, even though their presence cannaot be excude entiraly. It may be assumed that the detected
alameant|s) have a non-SVHC sourca.

3. *.The test result is based on the calculation of selected element(s) / markars) and to the worst-case scenario. For
detail information, please refar to the 5G5S REACH weabsite: www.reach.sgs. comvsubstance- of-v ery-high-concearn-

analysis-infommation-page. htm
* Calculated concentration of boric acid, disodium tetraborate, anhydrous and tetraboron disodium heptacxide,
hiydrate are basad on the totalwater extractive boran by |CP-OES. Calculated concentrations of cobalt(ll) sulphate,
cobaltilly dinitrate, cobalt/ll) carbonate, cobaltll) diacetate are based on the totalwater extractive cobalt by 1CP-
OES.
“Calculated concentrations of chromium tricxide, chromic acid and dichromic acid are based on the identified
chromium (VI3 by LV-Vis,

4. Test result of anthracena oil and coal tar are calculated as per selected identifiers of the SVHC. The value is
reparted in aggregate per anthracena il or coal tar and based on the worst-case scenario.

5. 0.1% fwiw) = 1,000 ppm = 1,000 ma'ks

Picture of Sample as Received :

=** Erd of Repaort ***

Thin demrmant in i 1] s TR u = =a =
B e e RS
ﬂ'— wh i =1 = ;a_l.:lnrﬂlllﬂ_\dhm-ﬂ-‘
FO52 Vemiond S3E Korea Co, L. | 328 Thad v:l , E65G, w.;lzngu. Amyorg-sl, @ gi-do, Korea 31-020
b=z i 3' agslncn i LS LoD RE0l0

| Mamber o the 5385 Group (Soddkd Gdrdinle de Sunsellanca)
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<> SAMSUNG LED

SGS

Test HEDOI‘I MNO. Fe90501/LF-CTSAYAA11-16100 Issued Date: May 24, 2011 Page 8 of 8
Appendix A

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

Carcinogean Substances known to be carcinogeanic to man. Thara is sufficient evickence to establish a causal
Catagory 1: association betwean human exposura to a substance and the development of cancar.

Carcinogean Substances which should be regarded as if they are carcinodenic to man. There is sufficiant
Category 2:  evidence to provide a strong presumption that human exposure to a substance may result in the
devalopment of cancer.
Generally on the basis of:
- appropriate long-tenm animal studies
- ather 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 genstic damage.

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

Toxic to Substances known to impair fertility in humans. There is sufficient evidence to establish a causal
Reproduction  ralationship betwaan human axposurs to the substance and impairad faility.
Catagory 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
devalopmental toxic effects in the progeny.

Toxic to Substances which should be regarded as if they impair fertility in humans. There is sufficient
Reproduction  evidence to provide a strong presumption that human exposure to the substance may result in
Catagory 2: imyaired fertility on the basis of:
- clear evidence in animal studies of impaired fartility in the absence of toxic effects, o, evidence
of impaired fartility occurring at around the same dose lavals as other toxic effects but which is not
a secondary nonspecific consequence of the ather toxic effects,
- ather ralevart information.
Substances which should be regarded as if they cause developmental toxicity to humans. Thera
is sufficient evidence to provide a strong presumption that human exposure to the substance may
resultin developmental toxicity, genarally on the basis of:
- clear results in appropriate animal studies where effects have been observed in the absence of
signs of marked maternal toxicity, or at around the same dose levels as other toxic effacts but
which are not a secondary non-specific consequence of the other toxic effects,
- ather ralevant information.

PET &vPvE: Substances which are parsistent, biocaccumulative and toxic (PET) or vary parsistent and very
bicaccumulative (vPvB) pose a paricular challenge to the chemicals safety managemeant. For
these substances a ‘safe” concentration in the ervironmant cannot be establishad with sufficient

reliaility.
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