Erauniiig

ISSUE NO : Rev: 011

Product Family Data Sheet

LH351A - 3535 Ceramic LED @25C

Introduction

Features

e Package : Ceramic Substrate LED Package
View Angle: 125 °

Precondition : JEDEC Level 2a

Dimension : 3.5 x 3.5 x 1.89 mm

ESD withstand Voltage : up to 5KV [HBM]
Reliability Test : IES-LM-80-08 qualified

Applications

* INDOOR LIGHTING : Spot light, Down light

* OUTDOOR LIGHTING : Street light, Security light, Tunnel light, Parking lots light
* INDUSTRIAL LIGHTING : High-bay light, Low-bay light

* CONSUMER LIGHTING : Torch light

SAMSUNG ELECTRONICS
95, Samsung2-Ro, Giheung-Gu,
Yongin-City, Gyeonggi-Do 446-711, KOREA
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1. Luminous Flux Characteristics (Ti= 25TC)

Sorting condition Calculated Mini S
f i~ alculate inimum Flux
Nominal | Minimum Flux? @350mA el Sae BIN
CCT CRIY ) Structure
Rank | Min Flux2 | @700mA | @1000mA | @1500mA
SPHWHTL3D305E6W0G4 | Whole
SPHWHTL3D305E6WUG4 Half
G4 100 182 244 334
SPHWHTL3D305E6WPG4 | Quater
SPHWHTL3D305E6WMG4 M3
80
SPHWHTL3D305E6WO0H3 | Whole
SPHWHTL3D305E6WUH3 Half
H3 110 200 268 368
SPHWHTL3D305E6WPH3 | Quater
SPHWHTL3D305E6WMH3 M3
SPHWHTL3D307E6WOE6 | Whole
SPHWHTL3D307E6WUEG Half
2700K E6 80 146 195 267
SPHWHTL3D307E6WPE6 | Quater
SPHWHTL3D307E6WME6 M3
SPHWHTL3D307E6WOF5 | Whole
SPHWHTL3D307E6WUF5 Half
90 F5 90 164 219 301
SPHWHTL3D307E6WPF5 | Quater
SPHWHTL3D307E6WMF5 M3
SPHWHTL3D307E6W0G4 | Whole
SPHWHTL3D307E6WUG4 Half
G4 100 182 244 334
SPHWHTL3D307E6WPG4 | Quater
SPHWHTL3D307E6WMG4 M3
SPHWHTL3D303E6V0J4 Whole
J4 120 218 293 401
SPHWHTL3D303E6VPJ4 | Quater
3000K 70
SPHWHTL3D303E6VOK3 | Whole
K3 130 237 317 434
SPHWHTL3D303E6VPK3 | Quater
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1. Luminous Flux Characteristics (T;= 25C) (Continued)

Sorting condition Calculated Mini S
Nominal | Minimum ElleUlEuEe I [SI BIN
Flux? @350mA Product Code
CCT CRIY Structure
Rank |Min Flux? | @700mA | @1000mA | @1500mA
SPHWHTL3D305E6V0G4 Whole
SPHWHTL3D305E6VUG4 Half
G4 100 182 244 334
SPHWHTL3D305E6VPG4 Quater
80 SPHWHTL3D305E6VMG4 M3
SPHWHTL3D305E6V0H3 Whole
SPHWHTL3D305E6VUH3 Half
H3 110 200 268 368
SPHWHTL3D305E6VPH3 Quater
3000K
SPHWHTL3D305E6VMH3 M3
SPHWHTL3D307E6VOE6 Whole
E6 80 146 195 267 SPHWHTL3D307E6VPE6 Quater
% SPHWHTL3D307E6VMEG6 M3
SPHWHTL3D307E6VOF5 Whole
F5 90 164 219 301 SPHWHTL3D307E6VPF5 Quater
SPHWHTL3D307E6VMF5 M3
SPHWHTL3D305E6U0G4 Whole
SPHWHTL3D305E6UUG4 Half
G4 100 182 244 334
SPHWHTL3D305E6UPG4 | Quater
SPHWHTL3D305E6UMG4 M3
3500K 80
SPHWHTL3D305E6U0H3 Whole
SPHWHTL3D305E6UUH3 Half
H3 110 200 268 368
SPHWHTL3D305E6UPH3 Quater
SPHWHTL3D305E6UMH3 M3
K3 130 237 317 434 SPHWHTL3D303E6TOK3 Whole
70
M2 140 254 341 468 SPHWHTL3D303E6TOM2 Whole
SPHWHTL3D305E6T0G4 Whole
SPHWHTL3D305E6TUG4 Half
G4 100 182 244 334
SPHWHTL3D305E6TPG4 Quater
SPHWHTL3D305E6TMG4 M3
4000K SPHWHTL3D305E6TOH3 Whole
SPHWHTL3D305E6TUH3 Half
g0 | H3 | 110 200 268 368
SPHWHTL3D305E6TPH3 Quater
SPHWHTL3D305E6TMH3 M3
SPHWHTL3D305E6T0J2 Whole
SPHWHTL3D305E6TUJ2 Half
J2 120 218 293 401 I SPHWHTL3D305E6TPJ2 | Quater
SPHWHTL3D305E6TMJ2 | M3
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1. Luminous Flux Characteristics (T;= 25C) (Continued)

Sorting condition .
Nominal | Minimum | ¢ @350mA Calculated Minimum Flux® oroduct Gode BIN
cer R Rank | Min Flux? | @700mA | @1000mA | @1500mA Structure
Ja 120 218 293 401 SPHWHTL3D303E6RTJ4 half
70 K3 130 237 317 434 SPHWHTL3D303E6RTK3 half
M2 140 254 341 468 SPHWHTL3D303E6RTM2 half
000K Ja 120 218 293 401 SPHWHTL3D304E6RTJ4 half
75 K3 130 237 317 434 SPHWHTL3D304E6RTK3 half
M2 140 254 341 468 SPHWHTL3D304E6RTM2 half
Ja 120 218 293 401 SPHWHTL3D303E6QTJ4 half
70 K3 130 237 317 434 SPHWHTL3D303E6QTK3 half
M2 140 254 341 468 SPHWHTL3D303E6QTM2 half
°ro%K Ja 120 218 293 401 SPHWHTL3D304E6QTJ4 half
75 K3 130 237 317 434 SPHWHTL3D304E6QTKS3 half
M2 140 254 341 468 SPHWHTL3D304E6QTM2 half
Ja 120 218 293 401 SPHWHTL3D303E6PTJ4 half
6500K 70 K3 130 237 317 434 SPHWHTL3D303E6PTK3 half
M2 140 254 341 468 SPHWHTL3D303E6PTM2 half
Ja 120 218 293 401 SPHWHTL3D303E6N0J4 | Whole
7600K 68
K3 130 237 317 434 SPHWHTL3D303E6NOK3 | Whole
Notes:

1) SAMSUNG ELECTRONICS maintains a tolerance of £3.0 on CRI measurements.
2) SAMSUNG ELECTRONICS maintains a tolerance of £7% on flux measurements.

3) Calculated flux values are for reference only.
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2. Characteristics

1) Electro-optical Characteristics

Item Unit Min Typ Max
Forward voltage? (@350 mA, Tj = 25TC) \% 2.70 2.95 3.30
Forward voltaged (@700 mA, Tj = 257C) \Y 3.09
Forward voltage? (@1000 mA, Tj = 25T) \Y 3.19
Forward voltage? (@1500 mA, Tj = 25C) \Y 3.34
Operation forward current (Tj = 25T) mA - - 1500
Thermal resistance Ryj- TIW - 4 6
LED junction temperature Tj (¢ - - 150
Operating temperature range Ty (o] -40 - 85
Storage temperature range Teyq T -40 - 100
Viewing Angle - 125 -
Item Unit 3000K 5000K
Forward voltage? (@350 mA, Tj = 257C) \% 2.95
Forward voltage? (@350 mA, Tj = 857C) \ 2.86
Luminous flux (@350 mA, Tj = 25TC) Im 110 136
Luminous flux? (@350 mA, Tj = 85T) Im 101 125
Luminous flux? (@700 mA, Tj = 85TC) Im 184 227
Luminous flux? (@1000 mA, Tj = 85T) Im 246 305
Luminous flux? (@1500 mA, Tj = 857C) Im 337 417

Notes:
1) SAMSUNG ELECTRONICS

measurements.

2) Characteristics @ 85T are

maintains a tolerance of 0.1V on forward voltage

for reference only.

2) Vi Rank
Parameter Symbol Condition Rank Rank Min. Typ. Max.
= d E3 2.7 - 3.0
orwar -
Voltage Ve lr= 350mA E6 H3 3.0 - 33
http://mww.samsungled.com 6 /27
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3. Typical Characteristics Graph

1) Spectrum Distribution (Tj = 25¢)
2700K(CRI 80) & 3000K(CRI 80)
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5000K(CRI 70) & 5700K(CRI 70)

Relative Intensity vs. Wave length

1.0
o 9.8
=
©
> 06
o
@
N
< 04 T
£
o i
= 0.2

0.0

380 480 580 B8O 780
Wave length (nm)

6500K(CRI 70) & 7600K(CRI 68)

Relative Intensity vs. Wave length

1.0
o 0.8
=
W
> 06
o
4]
N
= 04 T
£
o -
= 0.2

0.0

380 430 BB 680 730
Wave length (nm)

http://mww.samsungled.com



Erauniiig

2) Forward Current Characteristics

Relative Flux vs. Forward Current

(Tj = 257C)
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3) Temperature Characteristics

Relative Flux vs. Ts(solder temp.)

(Ir = 350mA)

Relative Flux vs. Tj (Junction temp.)
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4) Color shift Characteristics

Color x,y vs. Forward Current

Relative Chromaticity vs. Foward Current
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5) Derating Curve

Derating Curve
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6) Viewing angle Characteristics
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4. Outline Drawing & Dimension

1.89 3.5
Ceramic substrate 1.16 ) 33
| .

| Anoce —
e
L]
& o | o] 0
| - e ‘_ of ©
I Cathode———
| | ‘
Cathode Mark Silicone lens Thermal pad
: o [Bottom view]
[Top view] [Side view]
Recommended Land Pattern
« 3.3 > unit : mm
1.65

Tolerance : + 0.13

Yy
//////////

% ,

0.5 — |

-
€

04

* This LED has built-in ESD protection device(s) connected in parallel to LED Chip(s).

* The thermal pad is electrically isolated from the anode and cathode contact pads.
Ts Point & Measurement Method

* Measure the nearest point to the thermal pad as shown below. If necessary, remove

PSR of PCB to reach Ts point.

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

Bottom View

| Ts Point fl
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5. Reliability Test Items and Conditions

1) Test Items and Results

Test Items Test Conditions Test n
Hours/Cycles

Room Temperature

° A
Life Test 25C, DC 1000 m 1000 Hr 22
High Temperature 0
° A
humidity Life Test 85T, 85%, DC 1000 m 1000 Hr 22
High T
'gh Temperature 85C, DC 1000 mA 1000 Hr 22
Life Test
Low Temperature .
. -40°Cc, DC 1000 mA 1000 Hr 22
Life Test
Temperature -10C < 25T 95%RH < 85T 95%RH 10 Cvcles 11
Humidity Cycle 1000mA, 95%RH, 24hrs/1cycle y

Thermal Shock -45 C/15 min < 125 G/ 15 min. 500 Cycles 100
Temp.change within 5min.

High Temperature

Ta=120C 1000 Hr 11
Storage
Low Temperature Ta=-40C 1000 Hr 11
Storage
ESD(HBM) Q1=10MQ, R2=1.5KQ, C=100pF, V=+5KV, 5Times 5(+2Ln\f)s 5

http://mww.samsungled.com 14 127
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6. Solder Conditions
1) Reflow Conditions ( Pb Free )

Reflow Frequency : 2 times max.

Peak Temp. @ 260£5T, Max, 10sec

100 50 200 250 300

w > )
60~120sec ' [Timelzec)]

250 —
= lime above 220T : Max. 60sec
2
— 200 —
2 Preheating : 150~180C Max. G0sec
3 —] i
5 150 . |
E : ;
D100 — | i
B ! i Max. Temp. gradient in Cooling : =57 /sec
A — i i

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

[l
~
~ 200 400
D o0 © ©
% -
! =1 L _
] = [ ——O]
2= o™ |
s @ . —im G
; |
1
|
!
230 !
- CATHODE MARK
370
1
|
|5 | | | .
|F.-1Drethan4ljn1n1 Mounted with | Marethan (100~200mm | Leading part morethan |
Unloadedtape 3535 LED LUnloadedtape (200~400)mm
@180i0A3

A

2. Oi()42

@60:‘:()‘]

(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 0.1-0.7N when the
cover tape is turned off from the carrier tape at 10° 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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8. Label Structure
1) Label Structure

E3Q1J1

SPHWHTL3D303E3QTJ4 E3QLJIL XXXX
i

QOO IMAAAN |/ |AAA | XXXXpCS

INEEREEEREEEREEEErenen
ST

Rank Code
/E1/ : VF Rank
/Q1/ : Color Rank
/31/ : Flux Bin

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

SPHWHTL3D303E3QTJ4 E3QLJI1 XXXX
IEEEEEEEEEEEE e

QO O IMANAN | |IAAA | XXXXpCs

INEEREEEREEEREEEEEEETen
S

Q0 e[ M A~ A | |laAA | 1000PCS

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

: L (LED)

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

: Month (1 ~ 9, A, B)

:Day 1 ~9, A, B~V

: SAMSUNG ELECTRONICS Product Number (1 ~ 999)

: Reel Number (1 ~ 999)

2 BN SECRON )

http://mww.samsungled.com 17 127
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9. Packing Structure
1) Packing Process

Reel

E3Q1J1 ) |
|'. ;‘Hm: Q / | “},f

SPHWHTL3D303E3QTJ4 E3Q1J1 XXXX
N e
". A ~—ll
QOO IMAANL | |AAA | XXXXpCS \ /
~——
— — o

4

—

EVEL
E3R1H1

Aluminum Vinyl Bag
@ o IZa

E3Q1J1 s

SPHWHTL3D303E3QTJ4 E3Q1J1 XXXX
IEEEEEEEEEEEE e
: — o MW (£ 2
. @ A e
I A=

QOO IMAANL | |AAA | XXXXpCS
I
i

R

Out Box (Max. 7 Aluminum Vinyl Bag)

E3Q1J1

SPHWHTL3D303E3QTJ4 E3Q1J1 XXXX

T
QO OO IMAAL | |AAA | XXXXpCS T
THCEEEEEEERE T
(S Fe11%
> ) s
Material : \,
Paper(DW2A/DW(AB))
SIZE(mm)
TYPE 1
@ ® © L JdV
7inch | 250 | 225 190

18 /27
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2) Aluminum Packing Bag

LEVEL ( )
Thjs bag contains 2 a SPHWHTL3D303E3QTJ4 E3Q1J1 XXXX
T

MOISTURE SENSITIVE DEVICES
QOO IMAAN | |AAA /| XXXXpCS

TR
1. Shelf life in sealed bag: 12 months at <40C and < 90% W

relative humidity (RH) e /
2. Peak package body temperature: 240 T |
3. After this bag is opened, devices that will be subjected to

reflow soldor or other high temperature processes must be:

a. Mounted within 672 hours at factory conditions of equal to lu' H “l" II “ Il I u“l " “ I

or less than 30T /60% RH, or S3CB8109X61-YS54

b. Stored at <10% RH | | N e
JUTH I | 1 | | Il
D e i 1 1] I:Ilnl‘;II--II_II.iII;!;IaIHII I
r: NA2KNM 0 Wt 1201 AS

a.Humidity Indicator Card is > 65% when read at 23+57T, or

A A A.—-_.

b. 2a is not met. ASSEMBLED 1) DIE O (3:. |
5. If baking is required, devices must be baked for 1 hours at 60+5C . E—
Note: if device containers cannot be subjected to high temperature or @ LEVEL
shorter bake times are desired, reference IPC/JEDEC J-STD-033 for c“ us an& 2 a
bake procedure,

M A ATTENTION
(ﬂl b].ﬂ]]k, see cuie labe]) ﬁﬂSEﬁVE PRECAHTIQNS (THER
Note: Level and body temperature by IPC/JEDEC J-STD-020 ‘ z sa.smustmc
D(V\CEE

B =0 ArE B Important

o] ¢FulE A WL F7] 9 AAVZHH AES 23 This Al Zipper bag is designed to protect the enclosed
7] $18te] AF=HG U AL Folle F4 €6 AYE 4 products from moisture and ESD. Once opened, the
Algte 24 A4 products should be soldered onto the printed circuit
%7 9 AA7 =RE AEE 2F 8] A A E AE board immediately. When not in use, please do not
A 4 AAE £ ol Yol 23 347 wgtd A4 leave the products unprotected by the Al Zipper Bag.
A e AAE B o W& e WA 5435 sio] o To repack unused products., please ensure the zip-lock
3 3 Y3 AFHBES A Qs F£47] vEh . is completely sealed with the dry pack left inside.

There are Silica Gel and Humidity Indicator Card in the Aluminum Bag

I-E.HIS#FE“' AT s

0000

mnwwmm
CHANGE BETWEREN YELLOW AND GREEN

i O§
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10. Precaution for use

1) For over current-protection, customers are recommended to apply resistors
connected in series with the LEDs to mitigate sudden change of the forward current
caused by shift of the forward voltage.

2) This device should not be used in any type of fluid such as water, oil, organic
solvent, etc. When cleaning is required, IPA is recommended as cleaning agent.
Solvent-based cleaning agent such as Zestron® may damage the silicone resins used in
the device.

3) When the device is in operation, the forward current should be carefully determined
considering the maximum ambient temperature and the corresponding junction
temperature.

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 with a nitrogen-filled container.

(Shelf life of sealed bags: 12 months, temp. 0~40C, 0~90%RH)

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

a. Mounted within 672 hours (28 days) at an assembly line with a condition of no
more than 30°C/60%RH.
b. Stored at <10% RH.

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

7) Devices require baking before mounting, if humidity card reading reaches 60%
at 23+5C.

8) Devices must be baked for lhours at 60+5C, if baking is required.

9) The LEDs are sensitive to the static electricity and surge current. It is recommended to
use a wrist band or anti-electrostatic glove when handling the LEDs.

If voltage exceeding the absolute maximum rating is applied to LEDs, it may cause
damage or even destruction to LED devices.

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

10) VOCs (volatile organic compounds) can be generated from adhesives, flux, hardener or
organic additives used in luminaires (fixtures). Transparent LED silicone encapsulant is
permeable to those chemicals and they may lead a discoloration of encapsualnt when
they expose to heat or light. This phenomenon can cause a significant loss of light
emitted(output) from the luminaires(fixtures). This phenomenon can give a significant
loss of light emitted(output) from the luminaires(fixtures). In order to prevent these
problems, we recommend you to know the physical properties of materials used in
luminaires, They must be selected carefully.

http://mww.samsungled.com 20 /27
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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. Sulfurization of lead frame may cause intensity
degradation, change of chromaticity coordinates and, in extreme cases, open circuit. It
requires caution. 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.
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11. Hazard Substance Analysis

SGS

Test Report No. reactoinr cTsavasiz127a lssued Date: 2013 03.22  Page 1 ofs
To!  gamMSUNG ELECTROMICS CO., LTDO.
Sanz2d,Mongs eo-dong

Ziheung-gu

“rongiresi

Gyeonggido

Forea

The fallowing merchandise was submitted and identified by the client as :

SGS File Ho. : ATAATS-137ER

Product Name : SPHWHTLZD

tern Ho/Part Mo, : LH2514

Recsived Date CAE 0320

Test Period c 03 02 21 to 0130322

Test Results : For further details, please refer to fallowing page(=)

Test Performed : B35 Koreatested the sample(s) selected by applizant with following result.

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

indicated in the photo without disassembly.

555 Korea Co., Lid.

Tirnothy J=on \_Lﬂ ¥
Jinhee Kim “-U

Cindy Park

Jerry Jungd Testing Person JeFf Jzng f Chemica Lab Mgr

"L mmewd b kum b Fn Carperr wbed (s b Cowsl ComBan o dmm phie smed, el o mmal = mmubk o bl srcer el s s, b sebmrs lmrd smrwh, wbed b mre ww Core (m Hilmrls Cemersrk o
il | merr fu u el b ol ey, b il e sl b e e dry beinm ] Fa mmarnrd b g | e e i b ik, B G o lbn sl bl e i e B ek sl Bl i e, §

‘wr. lb Doy . e (bl b b Cleed e [ e e e .-l.h-l-_l--u.-m ik e shlgelers i o bl sk | H s e I bl il i e ] o n Corpy iy arm e sl
|...|- e ol s | sy s e e
Urbms, ot b e b b, e e b pend b iy h_ﬂhh-u.du-'lq-- [T p———

AZ The Qvaley, 35533 Hopysdong, Donpanu, hran -mrml-unt’:.:lq £l
B kea o, Ld. PIEZ|DE LER DM -3 [0)E 48 e

FIEGE ver A onds |

Kamimi ol |hm ¥0F Goup | oo e Gesie de Juyeildsoe )
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Test Report No. rean1oinr cTsav sz 1273 lszued Date: 203 03.22  PageZ of5

Sample Ho. s A AAT3-13TED .00

Sample Description : SPHWHTLZD

tem Mo iFart Ho. o LHE1A

Materals ; AIZ203,Cu M, Pd, A, Silicone, Phosphor

Hezwy Mat=i=
Test Hers Linit Test Metbiod MOL Results
Cadmium (Cd) mighig kth reference to |EC 623212008, ICP 0.5 N.D.
Lead (Pb) mgg kth reference to |EC 623212008, ICP 5 N.D.
ercury (Ha) migdg With reference to |1EC 623212008, ICP 2 M.O.
Hexavalent Chramium (Cr*T) mgkg With reference to [EC 623212008, UWAS 1 HN.O.

Flarne Retardants- PEEs/FEDES
Test Hers Linit Test Method MOL Results
hanobromobiphe mgkg With re®erenceto |EC 62321:2008, GC-M3 5 H.O.
Dibromabiphend mgkg With re®erenceto |[EC 62321:2008, GC-h3 5 HN.O.
Tribromabipherd mgkg With re®erenceto |EC 62321:2008, GC-M3 5 H.O.
Tetrabromaobipheny migdig Mith reference to [EC 623212008, GC-MS b MN.O.
Peritabromobiphe nd migdg ‘ith re®rence to |IEC G2321:2008, GC-M3 5 MN.O.
Hexabromabipheny maig Wkth re®erenceto |EC 623212008, GC-MS 5 M.0O.
Hep@bromobipheny mgkg ith ref®rence to |IEC G2321:2008, GC-M3 5 M.O.
Oetabromobipheny maig With referenceto IEC 623212008, GC-MS 5 H.D.
Monabromabiphe nd migdg ith ref®rence to |IEC G2321:2008, GC-M3 b3 M.O.
Decabromaobipheny mgdig Miith reference to [EC 623212008, GC-M5 b MN.O.
hanobromodipheny ether mgkg With re®erenceto |EC 62321:2008, GC-M3 5 H.O.
Dibromodiphand ether mgdg With referanceto IEC 623212008, GC-MS 5 H.D.
Tribromadiphen ether mgkg With re®erenceto |EC 62321:2008, GC-M3 5 H.O.
Tetrabromodiphernd ether mgdig With referanceto IEC 6223212008, GC-MS 5 H.D.
Peritabromodiphe nd ether migdg ‘ith re®rence to |IEC G2321:2008, GC-M3 5 MN.O.
Hexabromodiphernd ether mgdig With referanceto IEC 6223212008, GC-MS 5 H.D.
Hep@bromodiphenyl ether mgkg ith ref®rence to |IEC G2321:2008, GC-M3 5 M.O.
Octabromodiphend ether mgig With reference to IEC 623212008, GC-ME 5 H.D.
Nonabromodiphe nd ether mgkg With re®erenceto |EC 62321:2008, GC-M3 5 H.O.
Decabromodipheny ether migdg ith ref®rence to |IEC G2321:2008, GC-M3 b3 M.O.

Halogen Cortent

NOTE:

(1) H.D. = Notdetected (<MD L)

() mgkg = ppm

(3 MCL = Method Detection Limit

(< - = Mo regulation

(51 Megative = Undetectable f Positive = Detectabla

(51 ™ = Qualitative analysis (Mo Unifi

(71 ™= Buoiling-water- extr action:
Megative = Absence of CMl coating
Fuozitive = Presence of C Ml coating; the detected concentration in boiling waterextraction
solution &5 equal ar greater than 0.02 mgMog with 50 cmZ sample surface area.

L mmawd b bm b bn Coperr bl (s & Cowmd Cosln o Swchn bl somhel, el w mmal = mmukk d b e sy Gl s, v, b s e smewrk, wbed b mre ww Corden fm bislers Cersrk o

e | mrr fn Fu erdelhr o ey, b il wra il b e (i 7 bl n] B e b n ke D frn e e b ik b Carperpl Sk ol D rn s R rimwler ry are e b ek ol E A e,
‘=T 'he Earpr s tale t ey b e e Cllrl rw (e s mm ol mar i i w bl b mamkiey o Ful i e skl m e e sk ! B e sl e gl b b, b e e spprn | o F e Crp d ey b sl
o oy M o e | s s . e b
Vrbes o s e b b by i Bl o i iy e e s o b B i

27 the O vallmy, 2558 Hopyedong, Dangangu, Anyang -, Sysanndo, Fos 43 1400
BOE boea Gould. | v oe sEm0m - 132|008 400 g dee e bRk e v b RETIO RN

FOS2 wersons |

Kamibmi ol Ihe 5% Goup | Tooe s G e de Juysd o)
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SGS

Test Report No. resotoinF- cTsavasiz- 1373 lssued Date: 2013.03.22  Page3 ofs

Sample No. . BT R 3-13TEE 001

Sample Desoription : SPHHTL3D

Herm Ho./Fart No. s LHE51A

Maerals : AlZ03, Cu NiPd,Au, Silicone, Phosphor

Halogen Contert
Test hers Linit Test Method MOL Reaults
Bromine(Br) mghg BS EM 145822007 , IC a0 M.O.
Chlorine( mgdg BS EM 145822007 , IC a0 M.O.
Fluorine(F) mgkig B35 EM 145822007 , IC a0 M .D.
lodinel mgdg BS EM 145822007 , IC A0 M.O.

Ficture of Sample 2= Recsived:

NOTE:
(1) N.D'.= Mot detected.(<hDL)
() mgkg = ppm
() ML = Method Detection Limit
[<h - = Mo regulation
(51 Megative = Undetectable f Positive = Detectable
(81 = = Qualitative analsis (Mo Unif)
(71 ™ = Bailing-water- exir action:
Megative = Absence of Ml coating
Fuositive = Presence of C Yl coating; the detected concentration in boiling waterextraction
solution i equal ar greater than 0.02 mgsog with 50 cmZ sample surface area.
L mmrwd b ko by Bu Cmperr ol (s b Cewsl Cosle f Jmcie phie s-shed sk s sssl = ssobkl o blrrasser ot srcws G s, s, b osederis el smewk, ubsd b mee sw Corden (m Fllers Cesrerk o
i _.:._..,::"E:‘E_:j:':::.f ‘_""'.:"—".'--'.'..‘:" e ki i Fo1 AL e s 112 o b kP& et el e ey L3, 19 i e 2 el o o Eomp . .t e sl

Vrbea, ol s e b B b b e e el ke i B pln] i o g ] ke B W i

932 tha O valisy, %5%9, Hogye-dong, Dongangu, Anyang -=, Sy g edo, Ko 43 00
EOE HEatould. | i@ dEm0m - a0E 00w g e SR s bR caTin i,

FOE2 verAons | Kimmim ol e 35T Gioup | Tooda Gand e de Tuve il aee)
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SGS

Test Report No. reanioinr cTsavsaiz-127es

Izsued [rate:

2013, 03,22

Fage 4 ofS

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

Cd/Pb/Hg

FBES/PEDES

cr®

&+

Cr

Mechanic_Sample

Mechanic_Sample

Mechanic_Sample

Mechanic_Sample

Sample Measurement

Sample Measurement

Sample Measurement

Sample Measurement

Acid Digestion with

Solvent E xtraction

Honmetallic Material

Adding Extraction Solution

Metallic Material

Spot Test / Boiling
Water Extraction

Heating to 90~95%C
for Extraction

Filtration and pH Adjustment

MicrowaveHotplate of the Sample
| Clean-up with Flonisil
Filtration | Column
Residue Concentration Dilution
| of Extraction Solution
Total Digestion Filiration
ICP-AE S/AAS MS GCMS
DATA DATA

Adding 1,5-
Diphenylcarbazide
for Color Development

A Red Color Indicates

Adding 1,5 Diphenylcarbazide the Presence of Crl
for Color Development |
| Confirm
UV-Yis with UV-Vis
DATA DATA

The samples were dissohred totally by pre-conditioning method according to above flow chart for ©d,Pb,Hg.
Section Chief : Gikae i

NOTE:

(11 M.0. = Mot detected (<MDL)

(£) mgdg = ppm

(3 MCL = hethod Detection Limit

(<h - = Horegulation

(5 Megative = Undetectable ! Positive = Detectabla

(8] = = Qualitative analysis (Mo Unif)

(71 ® = Boiling-vuater- exdr action:
Megative = Absence of Gyl coating
Fositive = Presence of C Ml coating; the detected concentration in baoiling water-extraction
solution &5 equal or greater than 0.02 mgMhog with S0 cmZ sample surface area.

THL mmrwd b hum b b Corperr ubed s & Cossl ComBen o Sechs phbm sl rulbi = mmal

b g Bl o | g e o B e [

Urbews, ol e e b s . e e b ol e i B el b . o oy b e e

FOE2 vkrAons
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Test Report No. resot1oiaF-cTzavssiz- 1373 lssued Date: 2013.03.22  Page5 of5

Flow Chatrt for Halogen Test

Sample screening using XRF.

Liquid containing water(~80%)? T— Yes

T
Ho
|

Weigh the samples into the combustion boat.

Add absorption solution into the bomb or tube.

Admit 02 ga= or 02 +Arz2 gas and start the combustion.
Dilute

the solution
(EP A300)

Allow during absorption of the bumt gas.

Analyze absorbed solution using lon Chromatography.

Data

==m B mEn

NOTE:
(1) N.D'.= Mot detected.(<hDL)
() mgkg = ppm
() ML = Method Detection Limit
(< - = Mo regulation
(51 Megative = Undetectable f Positive = Detectable
(81 = = Qualitative anal=sis (Mo Unif)
(71 ® = Bailing-weater- exir action:
Megative = Absence of Ml coating
Fuositive = Presence of C il coating; the detected concentration in boiling waterextraction

solution i equal or greater than 0.02 mgag with 50 cmZ sample surface area.

THL mmrwd b ki by Bn Corperr wbel fs b Cossl CosBan o Jm-m phie s-mhel sk o osmmsl = sokk o bl e mrcwy Gl s, b sl sl smrerk, ubed b
[ Y S TR Ty rn ksl s e (ke dry balm ] el b - (s B i b mlek, B Gyl Braieg ol Db s ol A bl el ari ars e Bu Bl o DR ik,
‘=T 'hn Corprrs teln by b b Clerl wrs (H s ol s el marmsis e b 8 e b mamkiy o i ik e shigllar e e ke | He e el b —— b b, il b e s ppn] o e Carpa, der el e

o oy ¢ M o B e | e e e e L -
Urbews ol s e b B s b b e e el ke o B o ] o o g i ke B s

922, tha O valley, %555, Hopys-dong, Danganu, Anyang-=, Gysonmedo, Ko 43 100
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Revision History

Date Revision History writer

Drawn Approved
2012.08.17 New version I.J.PYEON Y. T.KIM
2012.09.24 2nd version G.E.CHO Y.T.KIM
2012.10.26 3rd version I.J.PYEON Y. T.KIM
2013.02.22 4th version I.J.PYEON Y.T.KIM
2013.02.28 5th version I.J.PYEON Y. T.KIM
2013.04.19 6th version [.J.PYEON Y.T.KIM
2013.06.02 7th version I.J.PYEON Y. T.KIM
2013.06.27 8th version [.J.PYEON Y.T.KIM
2013.07.31 9th version I.J.PYEON Y. T.KIM
2014.02.17 10th version H.S.PAEK Y. T.KIM
2014.02.26 11th version H.S.PAEK Y. T.KIM
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