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"12$32120; "40 0"64 $%# %#202 %4
+ "40 0"64
Test Item Test Conditions Hour:;a(sltycles Sample No
125 24h drying 60 , 60 %RH 120h
MSL Test 260 10sec 3 cycles 1 cycle 50
Room Temperature 25 +3 , DC100 1,000 hrs 50
life test
High Temperature 85 +3 , DC75 1,000 hrs 50
life test
High Temperature 60 +3 , 95%¢ 2 %RH, DC100 1,000 hrs 50
humidity life test
High Temperature 85 +3 , 85%%2%RH, DC100
humidity On/Off test DC100 , On/2 sec, Off/5 sec 100,000 cycles S0
Low: Temperature 40 +3 , DC100 1,000 hrs 50
life test
Temperature -10 ~ 25 95%RH ~ 65 ,95%RH 10 cveles 50
humidity Cycle DC100 , 24hrs/ 1lcycle y
Thermal Shock 1 cycle 100
High Temperature Ta=100 +3 1000 hrs 11
Storage
Low Temperature Ta=-40 +3 1000 hrs 11
Storage
Temperature - 10 ~ 25 95%RH ~ 65 ,95%RH 10 cveles 11
humidity Cycle 24 hrs/ 1 cycle y
R1:10 , R2:1.5
, C:100
ESD(HBM) K, A V =+5 kV 5 times 5
- R1:10 , R2:0 ,
C:200 i
ESD(MM) V= t02 kv 5 times 5
100~2000~ 100 Hz, 200 m/s?,
Vibration Test Sweep 4 min, 48min, 4 cycles 11
X, Y, Z 3 direction, eatch 1 cycle
Mechanical Shock 1500G, 0.5 ms,
Test 5 cycles 11

3 shocks each X-Y-Z axis




<> SAMSUNG LED

+ 20"2% < >.#72%7 08" $6$7"

o Limit
Item Symbol Test Condition
Min Max
Forward Voltage Ve Ir = 65 Init. Value*0.9 Init. Value*1.1
Luminous Intensity Ilr = 65 Init. Value*0.8 Init. Value*1.2
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Preheating : 150~—~180C
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+ "<l= %#202%4 ) 3
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# #I"
Peak Temp. : 260+£57C, Max, 10sec
lime above 2207 : Max. 60sec

Max, G0sec

Max. Temp. gradient in Cooling @ -5 /sec
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Material : Paper(SW3B(B))
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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
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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.
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Test Report NO. resosorr-cTsavaa10-28508 lssued Date:  November 18, 2010 Page 10f 7

Tee SAMSUNG LED CO.LTD.
214 Maetan-dong
Yeongtong-gu
Suwaon-city
GYEDOMGE-D0 443-370
Korea

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

5G5S File No. - AYAA1D-38508

Product Name - 2323 WHITE LED

Item No_iPart No. - A

Received Date - Mow 12, 2010

Test Period sMov 15, 2010 to Mow 18, 2010

Test Performed : 5G5S 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 reguest, the sampling and testing was performed only for the part

indicatad in the photo without disassembly.

5G5S Testing Korea Co. Lid.

Timothy Jeon J ’? :
Jinhee Kim n-rC]
Cindy Park

Jerry Jungl Testing Person Jeff Jang / Chemical Lab Mgr
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FOS2 Wersion3 Ei5E Testing Mores Co. Lid.

Mafrtan of 158 508 Groud (Sockiih Gdnine's de Sussalancs|
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Test Report No. resosorr-cTsavaat0-28508 lssued Date:  Movember 18, 2010 Page 2of 7
Sample Mo. - AYAA10-38508.001
Sample Description : 2323 WHITE LED
Item Mo./Part No. : MIA
Heavy Metals
Test lkems Unit Test Method MOL Results
Cadrmium (Cd) mig'kg With reference to IEC 62321:2008. ICP 0.5 N.D.
Lzad (Pb) mig'kg With reference to IEC 62321:2008. ICP 5 N.D.
Mercury (Hg) mig'kg With reference to IEC 82321:20048, ICP 2 N.D.
Hexavalent Chromium (Cr W) mg'kg With reference to IEC G2321:2008, UN-VIS 1 N.D.
Arsenic (As) mg'kg With reference to EPA 3052{1BB6), US EPA 10 N.D.
G010B(1896), ICP
Sk (5h203) mg'kg With reference to EFA 3D50B(1808), US EPA 10 N.D.
G010B(1896), ICP
Beryllium (Be) mg'kg With reference to EPA 3D50E(1808), US EPA 0.5 N.D.

G010B(1896), ICF

Flame Retardants-PEBs/PBDE=

Test ltems Unit Test Method MDL Results
Moncbromobiphenyl mig'kg With reference to [EC 62321:2008. GC-MS 5 N.D.
Dibromaobiphenyl mig'kg With reference to ([EC 62321:2008. GC-MS 5 N.D.
Tribromobiphenyl mig'kg With reference o [EC 62321:2008. GC-MS 5 N.D.
Tetrabromobipheny mgikg With reference to [EC 62321:2008, GC-MS 5 N.D.
Pentabromobiphenyl mg'kg \With reference to (EC 62321:2008, GC-MS 5 N.D.
Heneabromobipheny mg'kg With reference to IEC 62321:2008. GC-MS 5 D
Heptaoromohipheny mg'kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Oetabromobipheny mg'kg With reference to IEC §2321:2003. GC-MS 5 N.D.
Monabromebighenyl mg'kg \With reference to (EC 62321:2008, GC-MS 5 N.D.
Decabromaobipheny mgikg With reference to IEC §2321:2003. GC-MS 5 M.D.
Monobromediphenyl ether mg'kg With reference to IEC 62321:2008, GC-MS 3 )
Dibromediphenyl ether mg'kg \With reference to IEC 62321:2008. GC-MS 5 N.D.
Tribromediphanyl ether mg'kg With reference to [EC 62321:2008, GC-MS 5 M.
Tetrabromodiphenyl ether mg'kg \With reference to IEC §2321:2003. GC-MS 5 N.D.
Fentabromodiphenyl ether my'kg With reference to IEC 62321:2003. GC-MS 5 WD
Hexazromadipheny! ether mg'kg With reference to IEC §2321:2003. GC-MS 5 WD,
MOTE: 1) N.D. = Mot detectad.(<MDL)
(2} mg'kg = ppm

(2) MDL = Method Detection Limit
(4] - = Mo regulation
* = Qualitative analysis (Mo Unit)

(8) * = Boiling-water-exiraction:
Megative = Absence of Cr\/l coating
Fositive = 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.

2 The O virbey, B850, Hogee—deng, Dasga
FOS2 Wersion3 S35 Testing Mores Co Lid. EET00E1 AE08 000 1 S8 0 £

5 Groud (Sockrsh Cendie's de Sussalian
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Test Report No. resosorr-cTsavaat0-28508 lssued Date:  Movember 18, 2010 Page 2of 7
Sample No. . AYAA1D-38508.001

Sample Description : 2323 WHITE LED

Item Mo./Part No. : MIA

Flame Retardants-PEEs/PEDEs

Test lkems Unit Test Method MOL Results
Heptabromodipheny! ether mig'kg With reference to ([EC 62321:2008. GC-MS 5 N.D.
CDotabromodipheny’ ether mig'kg With reference to ([EC 62321:2008. GC-MS 5 N.D.
Nonabromod phenyl ether mig'kg With reference to [EC 62321:2003. GC-MS 5 N.D.
Decabromodipheny! ether mg'kg With reference to ([EC 62321:2008. GC-MS 5 N.D.
Phthalates
Test lkems. Unit Test Method MODL Resulis
Di-isodecy! phtha'ate (DIDP) mg'kg US EPA 80814 , GC/IMS 50 N.D.
Di-isononyl phthalate (DINF) mg'kg US EPA 80814 , GCIMS 50 N.D.
Di-n-octy! phtha'ate (DNOP) mgikg U5 EPA 80814, GCIMS 50 N.D.
Di-methyl phthalate (DMF) mig'kg U5 EPA 80614 , GCIMS 50 N.D.
Di-ethyl phthalat={DEF] mg'kg US EPA 80814 , GC/MS 50 N.D.
Halogen Contents
Test ltems Unit Test Method MDL Results
Fluorine(F) mg'kg \With reference to ASTM D 7358-08 , 1C 30 N.D.
Bromine(Br) mgikg \With reference to ASTM D 735508, 1C 30 N.D.
ChlorineiC) mig'kg \With reference to ASTM D 7358-08 , I1C 30 N.D.
lodine(l) mg'kg \With reference to ASTM D 7358-08 , 1C 50 N.D.
otin Co nds
Test lkems Unit Test Method MODL Resulis
Tributyltn (TET) mg'kg DIN 38407-12 , GC/MS 0.1 N.D.
Triphenyltin (TFhT) mg'kg DIN 38407-12 , GCIMS 0.1 N.D.
Dibutyltn (DBT) mg'kg 07-12, GCIME 0.1 N.D.
DigctytiniDOT) mg'kg DIM 38407-12 , GC/MS (IR} N.D.

MOTE: 1) N.D. = Mot detectsd.(<MDL)
(2} mgikg = ppm
(2) MDL = Method Detection Limit
(4] - = Mo regulation
* = Qualitative analysis (Mo Unit)
(8) * = Boiling-water-exiraction:
Megative = Absence of Cr\/l coating
Fositive = 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.

FIE2 ersions =55 Testing Korea Co Lid. AT 00E1 408 000 1 852 (0}31 4808 (55 hipFeew agnk e L

5 Groud (Sockrsh Cendie's de Sussalian
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Test Report No. resosorr-cTsavaat0-28508 lssued Date:  Movember 18, 2010 Page 4 of 7
Sample Mo, - AW AA1D-38508.001
Sample Description - 2323 WHITE LED
ltem Mo./Part No. - NiA
otin nds
Test lkems. Unit Test Method MDL Results
Monobutyltn (MBT) mg'kg DIN 28407-13 , GC/MS 0.1 N.D.
Bis (fributyltnjoxide (TBTO)® mg'kg DIN 28407-13 , GC/MS 0.1 N.D.
Dther(s)
Test ltemns Unit Test Method MDL Results
PFOS{Perfuorcoctans mg'kg S EP& 3540C/13550C, LOMS 1 N.D
Sufonates-Acd/Metal SatAmide)
MOTE: 1) N.D. = Mot detectd.(<MDL)
(2} mgikg = ppm
(2) MDL = Method Detection Limit
(4] - = Mo regulation
(8] ™ = Qualitative analysis (No Unit)
(8) * = Boiling-water-exiraction:
Megative = Absence of Cr\/l coating
Fositive = 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.
e W ST 8 i A D RIS W, P SRR U S, ] 6 . 8 G e IR Cldemett. e ) ettt Y.
i e i i BaAn et ThS bbbt i b, il ) e Sl o e Gy o MRt Mam o &
e Limga - e T
puc-ps Arryangal, Gpeosgg-
FOE2 Version3 Ei3E Testing Korea Co. Lhd. b eiere gH RS 2
I Ve " 5 G Sockih Cdnine's de Sussalancs]
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Test Report No. resosorr-cTsavaat0-28508 lssued Date:  November 18, 2010 Page 5 of 7

Picture of Sample as Received:

MOTE: 1) N.D. = Mot detectd.(<MDL)

(2} mgikg = ppm

{2) MDL = Method Detection Limit

(4} - = Mo regulation

(5] ™ = Qualitative analysis {Mo Unit)

(8] * = Boiling-water-exiraction:
Megative = Absence of Cr\/l coating
Fositive = 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.

i i e by T Gty Gl e Colilas o Beeen el e, sl iR R 8 R T S, il W me Cobdwe e B Dnse @ pra s e b iiemiios.
B e b e WA o G P el i el SFRel B Riy Gk o B e e e Sl ostase ek SO B Ol sl 8 e G o B e wdy s el B W o G SEdiss, © aly The Coms e
il Ve 0 Ol il B il S Gl e e B 8 B bw enii o D G e e wde B e Gaesesb Thn dmasid oee be sl meeg b Cal eiled e il qenE o Ou Compmy Ny weoleniel s, kg o

1

B2, The O virbey, 5550, Hogge-deng, Dasgas-gu, Arrangal, Gysosgg-to, Konm 431280
FOEZ Version3 EEE Testing Kores Co. Lid. ST (D0E1 ASOE 000 1 SE22 (0)31 S808 (50 hiig: w5 et ey

Mbarriane of 1he SO55 Grous (Seckind Génine e Susaliince)

=4 3|/sunghee83.you/E=H O € G(PM)/1633932/20110325223259



<> SAMSUNG LED

SGS

Test Report No. resosorr-cTsavaat0-28508

Issued Dats:

Movember 18, 2010

Page Gof 7

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

Cd/PbiHg

FPBBs/PEDES

cr 6+

cr &

Mechanic_Sample

Mechanic_Sample

Mechanic_Sample

Mechanic_Sample

Sample Measurement

Sample Measurement

Sample Measurement

Sample Measurement

Acid Digestion with
Microwave/Hotplate

Solvent Extraction
of the Sample

MNonmetallic Material

Metallic Material

Filtration

Clean-up with Florisil
Column

Adding Extraction Solution

Residue

Spot Test / Boiling
Water Extraction

Concentration/Dilution
of Extraction Solution

Heating to 90~95°C
for Extraction

Total Digestion

Filtration and pH Adjustment

Adding 1,5-
Diphenylcarbazide
for Color Development

A Red Colof Indicates

Filtration
I the Presence of Cri+
| | Adding 1,5-Diphenylcarbazide
for Color Development |
ICP-AES/AAS GCIMS | Confirm
| with UV-Vis
UV-Vis
DATA DATA |
DATA
DATA
The samples were dissolved totally by pre-conditioning method according fo above flow chart for Cd, Pk, Hg.
Seclion Chief : Gilsaes Yi
MOTE: 1) N.D. = Mot detectd.(<MDL)

(2} mgikg = ppm
(2) MDL = Method Detection Limit
(4] - = Mo regulation
(8] ™ = Qualitative analysis (No Unit)
(8) * = Boiling-water-exiraction:

Megative = Absence of Cr\/l coating

Fositive = 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.

P R S e STy w—
R i g B I o (TN BB, by, Tt Coutys S

S Groud (Sockirsh Cendies de Sussaliince
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Test Report

N 0. FEI0S01MILF-CTSAYAA10-38508

Issued Dats:

Flow Chart for Halogen Test

Movember 18, 2010

Sample screening using XRF.

Liquid containing water(=80%)7

f
NID

Weigh the samples into the combustion boat.

Add absorption solution into the bomb or tube,

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

Allow during absorption of the burnt gas.

Analyze absorbed solution using lon Chromatography.

-

Page 7of 7

Dilute
the solution
{EPA3DD)

MOTE:
(2} mgikg = ppm

EE T T

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

(2) MDL = Method Detection Limit

(4] - = Mo regulation

* = Qualitative analysis (Mo Unit)

1

(8) * = Boiling-water-exiraction:
Megative = Absence of Cr\/l coating
Fositive = 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.

Tha ralbag
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