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< SAMSUNG LED

1. Product Outline

1) Features
Plastic Molded Lead Frame Type : 12.4mm(L), 11.4mm(W), 4.38mm(T)
SMD Type : 1 Heat Pad and 4 Electrical Pad
Beam View Angle(A8)* :136°
High Power / Brightness Chip & Long Time Reliability

2) Applications
Indoor & Outdoor lighting
Direct AC power source plug-in (100~120Vac, 220~240Vac)

% View Angle describes the spatial intensity distribution and is the difference between the angles
corresponding to 50% of the maximum intensity. (Full Width Half Maximum)

2. Absolute Maximum Rating

Parameter Value Unit

RMS current* 29**(240Vac) / 58**(120Vac) mA

Power Dissipation*** 4.5 w

LED Junction Temperature (T,) 125 (¢
Operating Temperature Range (Topr) -40 ~ 85 (¢
Storage Temperature (Tstc) -40 ~ 120 (¢
ESD Sensitivity + 3,000V HBM -

*RMS (Root mean square) current indicates AC operation at 50~60Hz
** Maximum current that can be fed into LEDs depends on their configuration. Refer to p.6 and p.13
*** Average power dissipation of LED connected to AC power source without any ballast components.

3. Characteristics
1) Electro-Optical properties (Ta = 25 C)

Ii=22mA(rms) / 220~240Vac* Max
Parameter Symbol Ir=44mA(rms) / 100~120Vac** Operation | ypit
Min. Typ. Max. Typ.
Luminous Flux oy 260 300 - 375 Im
CCT CT - 4000 - 4000 K
CRI Ra 80 83 - 83 -
Power Dissipation*** P 3.3 4.5 w
Operating Frequency fo 50/60 Hz

% Tolerance : +*10%

*Max 29mA (RMS) current is allowed by 220~240Vac configuration. Refer to [Register Table] on p.6.
*Max 58mA (RMS) current is allowed by 100~120Vac configuration. Refer to [Register Table] on p.6.
***Average power dissipation of PKG connected to AC power source without any ballast components.
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< SAMSUNG LED

2) Chromaticity Coordinates (T, = 25 )

< CIE 1931 Chromaticity diagram >
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TABLE Rank CIE X CIEY Rank CIE X CIEY
0.3914 0.3922 0.4006 0.4044
0.3784 0.3841 0.3871 0.3959
TB TF
0.3746 0.3688 0.3849 0.3880
0.3865 0.3761 0.3979 0.3962
0.3784 0.3841 0.3806 0.3726
0.3720 0.3800 0.3687 0.3652
TC TG
0.3687 0.3652 0.3670 0.3578
0.3746 0.3688 0.3784 0.3647
4000K
0.3979 0.3962 0.3925 0.3798
0.3914 0.3922 0.3806 0.3726
D TH
0.3865 0.3761 0.3784 0.3647
0.3925 0.3798 0.3898 0.3716
0.3871 0.3959 0.4813 0.4319
1E 0.3736 0.3874 ANSI 0.4562 0.4260
0.3720 0.3800 C78.377 0.4373 0.3944
0.3849 0.3880 0.4593 0.4319
Http://www.samsungled.com HV-AC LED 425




< SAMSUNG LED

3) Luminous Flux (Ta = 25 ) (Unit, Im)

3.3W* Operation 4.5W** Operation
22mA(rms) / 220Vac 29mA(rms) / 220Vac
Parameter | Symbol 44mA(rms) / 110Vac 58mA(rms) / 110Vac CCT
Rank Min. | Typ. | Max. Min. Typ. Max.
W1 | 260 | - 280 290 - 320
_ X1 280 | - 300 320 - 350
Lufpl'nous o, | Wz 4000K
ux 01 | 300 | - | 320 | 350 - 370
11 | 320 | - - 370 - -

% Tolerance : +10%
* Reference binning is done @ [F=22mA(rms), 3.3W.

** Luminous flux at 4.5W operation is provided by statistical correlation with luminous flux at 3.3W operation.

4) Ve Bin (T. = 25 C)

Symbol Condition Rank Min. Typ. Max. Unit
F1 185 - 195
% V
Vf I = 22mA(rms) | SO F3 195 - 200 (m":‘g)
F5 200 - 208

%% Tolerance : 5V

* The LED is directly connected to a test source without any additional components, when measured.

The test source imposes sinusoidal current waves at 60Hz (22mA rms) across the LED, and Vf is
measured in RMS.
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< SAMSUNG LED

5) Resistor Table

Vin e Target PKG Power Dissipation*
(RMS) 3.3W @ 44mA | 4.0W @ 53mA | 4.5W @ 58mA
F1 330 Q@ 240 Q@ 200 Q@
100Vac F3 300 Q@ 230 Q@ 190 Q@
F5 270 Q@ 220 Q@ 180 Q
F1 560 Q 430 Q@ 360 Q
110Vac F3 510 @ 410 Q 360 Q
F5 460 Q 390 Q@ 360 Q
F1 800 Q@ 620 Q 560 Q
120Vac F3 750 Q 620 Q 545 Q
F5 700 Q 620 Q@ 530 Q@
Vin Vi (2 Target PKG Power Dissipation*
(RMS) 3.3W @ 22mA |4.0W @ 26.5mA| 4.5W @ 29mA
F1 2.2 KQ 1.7 KQ 1.5 KQ
220Vac F3 2.1 KQ 1.65 KQ 1.46 KQ
F5 2.0 KQ 1.6 KQ 1.43 KQ
F1 2.62 KQ 2.1 KQ 1.9 KQ
230Vac F3 2.56 KQ 2.05 KQ 1.85 KQ
F5 2.5 KQ 2.0 KQ 1.8 KQ
F1 3.1 KQ 2.5 KQ 2.2 KQ
240Vac F3 3.0 KQ 2.5 KQ 2.2 KQ
F5 2.9 KQ 2.5 KQ 1.2 KQ
% LED Power dissipation tolerance : +7%

* Proper selection of resistor values should be made for LEDs to be driven at the power

consumption level specified above with acceptable tolerance. The table summarizes recommended

resistor values for the mains voltages by country, and the LED's Vf bin.

HV-AC LED can be wired in two types of configuration

: one is serial connection to be applicable

to the mains of 220~240Vac, and the other is parallel connection to the mains of 100~120Vac.

Each configuration is implemented by foot print pattern, on which the LED is mounted. For the

recommended foot print design, see "8.circuit design section" on p.73.

Http://www.samsungled.com
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< SAMSUNG LED

4. Typical Characteristic Graphs

1) AC voltage operating characteristic

HVLED —AC Analysis (HVLED-AC vs Resistor)
360 60
Vac (Input)
300 fromresmmen e T N - 50
V (LED)
A0 e T N TR T 14 = o Ballast oo :
= g| - -- -V (Besistor) Resist |
B180 [ N 130 € esistor
= z Current —m—
2 =
120 fromeefmemeee e e 4209
G0 b--f e ;_'_._:__-__»_._; --------------- -4 10 HVLED_AC
!’ ‘-t
-~ N b
] . . . . : 0 Far-Y
0 3 80 90 120 150 180 @

220Vrms AC Power Source Angle

Input Yoltage Source

Total Power Consumption = Power LED + Power_Resistor
Power LED = Total Power - I’R

< Power consumption vs. Operating current >

7
= 6 F—— Power_total -~
z 5 —— Power_LED //
§ A —— Power_Resistor //
53 "
H
. —
o
©9

0 10 20 30 40
Operating Current [mA rms]

< LED Input Power vs. Generated Heat >

4.0
3.5 /
3.0

2.5

2.0 /

1.5 /

1.0 /

0.5
0.0

Generated Heat [W]

0 2 4 6
Input Power [W]
% Total Thermal dissipation = LED + Resistor
Thermal dissipation of the LED is the vertical axis of the above graph.
Thermal dissipation of the resistor is Current? X Resistance.

Proper resistor value and type must be selected depending on the operating condition.
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2) IV characteristic (operating in AC voltage, T. = 25 TC)

70
60 [ = Without Resistor /
& 50 || = With Resistor' (220Vac) / -
S = = =With Resistor' (230Vac) E
< 40 <
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— 30t =
® / o
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O L L L L 1 L L L L L L L L L
o o o o o o o o
(@) [Q\] < «© o o Al <t
— — — — — eV Al Y
Voltage [V rms]

200
180
160
140
120
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80
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40
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|| = Without Resistor

| |= = With Resistor"
| |= = =With Resistor'

— \With Resistor'"' (100Vac)

(110Vac)

(120Vac)

(@]
o
Voltage [V rms]

3) Optical characteristic (operating in AC voltage, T. = 25 T)

1.6 1.4
14 ~ > 12
E 15 // S . \
210 o
£ / g 08
g 08 / [}
306 s 06
g - 5
= 04 = 0.4
3 ¢
& 0.2 (_‘g 0.2

0.0 &

0 10 20 30 40 0.0 10 20 30 40
Operating Current [mA rms] Operating Current [mA rms]

4) Thermal characteristic (operating in AC voltage, T. = 25 )

1.2
o 1.0
3
2
= 0.8
3
- 06
I
© L
£ 0.4
S
Z 02

Temperature
0.0 measurement
0 20 40 60 80 100 120 .
Temp [C] point
% Temperature is measured on bottom surface of metal PCB with ballast resistors mounted.
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5) Typical Spatial Distribution

—

g50
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< SAMSUNG LED

5. Outline Drawing and Pad Configuration
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Unit : mm
Tolerance : 0.1
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Fecommended

PCE Solder Pad

Pad Function

Bipolarity

Bipolarity

Thermal
(Electrically Isolated)

O
gi37 gula . 3

Bipolarity

©® @ &

Bipolarity

Bottom View

Pick and Place
1. Do not place pressure on the encapsulating resin

It is recommended to use a pick&place nozzle with inside diameter at 9.2mm
2. The maximum compressing force is 20N on the polymer
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< SAMSUNG LED

6. Solder Conditions

1) Reflow Conditions (Pb-Free)
Reflow Frequency : 2 time max.

300 T
Peak Temp. : 260+ 5 C, Max. 10 sec
250 ~
Jime above 220 C : Max. 60 sec
5 200 - Max. 60 sec
Ty Preheating : 150~ 180 C ‘
3 :
© 150 - :
(0] 1
g a N
S 100 - ) _i Max. Temp. gradient in cooling : -5 C/sec
60~ 120 sec E
50 - i
0 T T '\ T T 1
0 50 100 150 200 250 300
Time[ sec]

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

Http://www.samsungled.com HV-AC LED 11/25



< SAMSUNG LED

7. Reliability Test Items and Conditions

1) Test Iltems

Test
Test Iltems Test Conditions Hours/Cyc
les
Room Temperature 25C, IF = Max AC 25mA(rms) 1,000 h
life test
High Temperature | g5 g50, RH. IF = Max AC 25mA(rms) | 1,000 h
humidity life test
High Te”;g:trat“re ife 85C, IF = Max AC 25mA(rms) 1,000 h
Low Temperature life o
test -40C, IF = Max AC25mA(rms) 1,000 h
High Temperature 120°C 1,000 h
Storage
Low Temperature _40C 1,000 h
Storage
. : 200
Thermal Shock -40 / 120°C, each 30 min
cycles
Temperature humidity |- 40 / 85C, each 20 min, 100 min transfer 100
Cycle On/Off test Power On/off each 5 min, AC 20 mA cycles
Reflow (Pb- Free) Peak 260+ 5T for 10 sec 3 times
) ) ) 5 times
ESD(HBM) R1 :10 M2 , R2 : 1.5 k& ; C : 100 pfF (£ 2 KV)
Surge Line to Line 2 kv
2) Criteria for Failure
Limit
Item Symbol | Test Condition -
Min Max
Forward Voltage \'G lF = 22 mA(rms) - u.S.L.*1.2
Luminous Flux Oy lr = 22 mA(rms) L.S.L.*0.7 -
% U.S.L : Upper Standard Level, L.S.L : Lower Standard Level
Http://www.samsungled.com HV-AC LED 12 /25




< SAMSUNG LED

8. Circuit Design - Package and PCB
As illustrated below, two different configurations are possible depending on electric
mains to which the LED to be connected.

_E_e.| =
ﬁggw 4035

100Vac

—

120Vac

R1

220Vac ~ 240Vac
Series Connection Parallel Connection

Schematic Circuit Connection (Example)

Zjnal Zjnal
7] 2
]
7]
73
1z maly
Z20MWac~230Vac 100Vac~120vVac

PCB Pattern Circuit (Example)

To improve protection against surge, two pairs of identical resistors connected in
parallel are symmetrically added to the LED so that total equivalent resistance, the
sum of R1 and R2, is equal to the selected value in p.6.

Http://www.samsungled.com HV-AC LED 1/25
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9. Taping Dimension

. N & 2

T

175

. .
W
{ F wae
I | L]
1 | s
1 ¥
-,... | s
M,
.

15

A
N

i3

Ny YL |
S -
= 7
Polarity l *
i
‘ End ’ ‘ Start
‘ More than 100 mm Mounted with ‘ More than (100~200)mm Leading part more than
Unloaded tape LED Unloaded tape (200~400)mm

Symbol A B C wi w2
Dimension(mm) | 330 + 1 80+ 1 |26+ 05|13 %+ 0.3]29.5+ 1

(1) Quantity : 800 Pcs / 13" Reel.
(2) Cumulative Tolerance : Cumulative Tolerance/10 pitches is less than £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 C angle to be the
carrier tape.

(4) Packaging : P/N, Manufacturing data Code No. and quantity to be indicated
on a damp proof Package

Http://www.samsungled.com HV-AC LED 14 /1 25



< SAMSUNG LED

10. Label Structure

SPHWHTHADG03 SOVOVZ XXXX
i

QO OGIMA AL | |AAA /| XXXXpCS
i

<

Rank Code

/S0/ : VF Rank (refer to page 5)
/IVO/ : Chromaticity Coordinate Rank, CIE (refer to page 4)
INZ/ . Luminous Flux (refer to page 5)

11. Lot Number

The Lot number is composed of the following characters

QO e IMALAA | |laaA | 800PCS

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

: L (LED)

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

: Month (1 ~ 9, A, B)

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

: SAMSUNG LED Product Number (1 ~ 999)

: Reel Number (1 ~ 999)

> B 0@

Http://www.samsungled.com HV-AC LED 15/25



< SAMSUNG LED

12. Reel Packing Structure

1) Reel

SO0VOoVZ

SPHWHTHAD603 SOROMZ XXXX

QO OO IMALL | |AAA [/ XXXXpcs

(I
S

2) Aluminum Bag

SO0VOVZ

SPHWHTHAD603
i

QO OO IMALL | |AAA [/ XXXXpcs

(I
T

SOROMZ XXXX

G

3) Inner Box

Sooocoo

.

Humidity | é@icatom@ard

MOIST EVICES

nm* ‘

;2a

>

SOROMZ

[

v
SPHINHTHADSOS SOROMZ X00XK
[T
ecoeom 1asa
A

Material : Paper(SW3B(B)) | |
SIZE (mm) / /
TYPE
L w H
\ I N
13inch | 335 | 45 | 335 (£ ’ HHHHHHH SRz
S0VOovZ
SPHWHTHADG03 SOROMZ XXXX H
IR
QO OO IMAL L | |AAA | XXXXpCS
IETTTEETTTEEEeeeeenm
m HP LED
Y AT
< -
L S
Http://www.samsungled.com HV-AC LED
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< SAMSUNG LED

4) Carton Box

Material : Paper(SW3B(B))

[ZE(mm
TYPE SIZE(m)
L w H
138inch| 350 | 350 | 350
S0VOovZ
SPHWHTHADG03 SOROMZ XXXX
TR
QOO IMALL | |AAA [/ XXXXpcs
IETTTEETTTEEEeeeeenm
Poisunid

Http://www.samsungled.com
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< SAMSUNG LED

13. Aluminum Packing Bag

LEVEL

2a

SOROMZ

SOROMZ XXXX

CAUTION

This bag contains SPHWHTHADE03

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 m.nm
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

‘ ATTENTION ('\
T (S

B Important

B =9 A

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
I @A 33 AHAREE SARA LEste] FA7] ud

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

Silica gel & Humidity Indicator Card in Aluminum Packing Bag

Http://www.samsungled.com

HV-AC LED
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< SAMSUNG LED

14. Precaution for Use

1) For over-current-proof function, customers are recommended to apply
resistors to prevent sudden change of the current caused by slight shift of
the voltage.

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.

3) When the LEDs illuminate, operating current should be decided after
considering the ambient maximum 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 LED, they should
be packed by a sealed container with nitrogen gas injected. (Shelf life of
sealed bags : 12 months, temp. 0~40°C, 20~70%RH)

5) After storage bag is open, device subjected to soldering, solder reflow, or
other high temperature processes must be:
a. Mounted within 168 hours (7days) 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 is >60% at
2315TC.

8) Devices must be baked for 24hours at 65+5°C, if baking is required.

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.

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
leak current, lowered turn-on voltage, or abnormal lighting of LEDs at low
current.

Http://www.samsungled.com HV-AC LED
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< SAMSUNG LED

10) When handling LED with tweezers, the LED Should only be held by the
polymer body, not by the encapsulant or LENS.

11) The use of appropriate nozzle for the LED recommended. For the
recommended nozzle size, refer to the figure at the below.
Inner diameter of nozzle > ®9.2mm

12) Do not stack assembled PCBs together. Since silicone is a soft material,
abrasion between two PCB assembled with silicone encapsulated LED might
cause catastrophic failure of the LEDs due to damage to encapsulant and
wire and LED detachment.

Http://www.samsungled.com HV-AC LED 20/25
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15. Hazard Substance Analysis

SGS

Test Report NoO. Fesos01/LF-CTSAYAA11-02161 Issued Date:  January 21, 2011 Page 10f5

To: SAMSUNG LED CO., LTD.
314,Maetan-dong
Yeongtong-gu
Suwon-city
GYEONGGI-DO 443-370
Korea

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

SGS File No. - AYAAT1-02161

Product Name : HV_AC LED PKG

Item No./Part No. : NIA

Received Date :Jan 18, 2011

Test Period s Jan 19, 2011 to Jan 20, 2011

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

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

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

indicated in the phoio without disassembly.

SGS Testing Korea Co. Ltd.

Timothy Jeon J # :

Jinhee Kim J"'-‘O -
cindy Park

Jerry Jung/ Testing Person Jeff Jang / Chemical Lab Mgr

Tein domcmest i bmss by $w Corpany mject it Gever ComSters of Seros perisd oo, walst o o |_|-m!l=n‘|m1-dmbnltn-d t smcreriz et doouars, wet bo Tewe an Coeiorm for Oedron Documarts o www se comfsrmy s-doomar s
Alfwrdion n Grwen & S lmiion of Gbilly, nderfieion and prisidion e defned tesin Aoy hoider ol this documerd b ahisd $ad harecr. rulects w Companya fndsge o Ee Sre of & Swenion oy mnd wie e bnd of Ciefs mudors, § ey The Companys o
reporsitity = B Chart and B tcoment does el mcrerss partes B 8 bwmacion fom seciitg ol S Sghis s chigiors roer Ba twmsdion docamend. This daument mrvod be mprcduced sroept i A, wihod o ween sl of S Gompmy Ay uretorisd shestin, fgey o
Faiafiptr, o e cortert or macesreres o tas cecurand d s ey e ot o o matect of o e

p— P g e e et ko 1E5) g oy

FD52 Version3 5G5S Testing Korea Go. Ltd
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< SAMSUNG LED

SGS

Test Report No. Fe20501/LF-CTSAYAA11-02161 Issued Date:  January 21, 2011 Page 2 of 5

Sample No. : AYAA11-02161.001

Sample Description : HV_AC LED PKG

Item No./Part No. : N/A

Comments + Materials are Copper, Silicone.

Heavy Metals
Test items Unit Test Method MDL Results
Cadmium (Cd) mg'kg With reference to IEC 62321:2008, ICP 05 N.D.
Lead (Pb) mg/kg With reference to IEC 62321:2008, ICP 5 N.D.
Mercury (Hg) mg/kg With reference to IEC 62321:2008, ICP 2 N.D.
Hexavalent Chromium (Cr V1) mg/kg With reference to IEC 62321:2008, UV-VIS 1 N.D.

Flame Retardants-PBBs/PBDES
Test Items Unit Test Method MDL Results
Monobromobiphenyl mg'kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Dibromobiphenyl mg'kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tribromobiphenyl mg'kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tetrabromobiphenyl mg'kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Pentabromobiphenyl mg'kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Hexabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Heptabromobiphenyl mg'kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Octabromobiphenyl mg'kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Nonabromaobiphenyl mg'kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Decabromobiphenyl mg'kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Menobromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Dibromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tribromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tetrabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Pentabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Hexabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Heptabromodiphenyl ether mg'kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Octabromodiphenyl ether mg'kg With reference to IEC 62321:2008, GC-MS 5 N.D.
MNonabromodiphenyl ether mg'kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Decabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.

NOTE: (1) N.D. = Not detected.(<MDL)
2) mg/kg = ppm

(2)

(3) MDL = Method Detection Limit

(4) - = No regulation

(5) ** = Qualitative analysis (No Unit)

(6) * = Boiling-water-extraction:

Negative = Absence of CrVI coating

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

Test Report NO. Fes0501/LF-CTSAYAA11-02161 Issued Date:  January 21, 2011 Page 3 of 5

sample No. - AYAA11-02161.001

Sample Description : HV_AC LED PKG

Item No./Part No. : NIA

Comments - Materials are Copper, Silicone.

Halogen Contents
Test ltems Unit Test Method MDL Results
Bromine(Br) mglkg BS EN 14582:2007, IC 30 N.D.
Chilorine(Cl) mglkg BS EN 14582:2007 , IC 30 N.D.
Fluorine(F) mglkg BS EN 14582:2007 , IC 30 N.D.
lodine(]) mglkg BS EN 145822007, IC 50 N.D.

Picture of Sample as Received:

AYAA11-02161.001

50 100 150 200 250

NOTE: 1) N.D. = Not detected.(<MDL)

(1)

(2) mg/kg = ppm

(3) MDL = Method Detection Limit

(4) - = No regulation

5) ** = Qualitative analysis (No Unit)

) * = Boiling-water-extraction:

Negative = Absence of CrvI coating

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

(
(

Trin documect i e by te Compary subject @ fn Genersl Comifors of Senvce peried cvdesd, wistls on moues o scommble o wwwagemterrs s condfios b wd, b sk et S, sstject b Tere ans Constiors

S
Lo ] ] 160wy ity

FD&2 Version2 SGS Testing Korea Co.,Ltd.

St Hachroric Documarts st mps cormfisrrss_s-docoman b
Afrtin in cowen © tw imeston of bty noevrficeicn and jriwicion i cefred therwn Ay hoder of tis doorent i shisd T roreton e hewos aveds e Covpans fndops ® B fre of 8 Ftecenton ooy and wih e b of Clet's meudtion, @ sy The Gompanys soe

Peoraisity = ko bx Cler and B foorent dom ot mcrase parbes 8 Fwmscon fom eviieg s e (GHs ad ocbigeiow croer Ba fwmactin docamens. Ths doument ol be merodeed ecapt A4, wifnot o weten el of S Compesy Any umutforime shesen, fgery @
[e——

Http://www.samsungled.com HV-AC LED

23/25



< SAMSUNG LED

Revision History
(Model : HV-AC LED SPHWHTHADG603)

Author
Date Revision History
Drawn | Approved
2011.09.05 Preliminary I.S. Park | I.H. Choi
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