Rev: 001

Product Family Data Sheet

LM561B - 5630 Middle Power LED

Introduction

Features

* Beam Angle: 120°

* Precondition : JEDEC Level 2a

* Dimension : 5.6 x 3.0 x 0.8 mm

* ESD withstand Voltage : up to = 5KV [HBM]

Applications
* INDOOR LIGHTING : Ambient Light, LED tube, Down light, LED bulb and Ceiling Light

SAMSUNG ELECTRONICS
95, Samsung2-Ro, Giheung-Gu,
Yongin-City, Gyeonggi-Do 446-711, KOREA

http://www.samsungled.com 1/53
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11. Hazard Substance Analysis
1) RoHS Report

SGS

Test Report No. resototiLrcTsavaata-ssie lssued Date: 201312 11 Page | of 8

Tel  gAMSUNG ELECTRONICS CO., LTD.
128 Samsung-ro,
‘feongiong-gu,
Suwon-si,
Gy=onggi-do
Korea

The falicwing merchandise was submitted and identfied by the client as :

G File No. - AYAATI-E513D

Product Mame - BE30 White PKG

ftem Mo /Part Mo. 2 WA

Received Date 1 2013 12,04

Test Period 2013, 1208 w AR IZN

Test Results - For further datails, please rafer to following pageis)

Test Performed - 533 Korea t2sted the samplels) selected by applicant with following results.

S5G5 Korea Co., Lid.

B JJLJ,U---

Cindy Park

Jerry Jung! Testing Person Jeff Jang ! Chemical Lab Mgr
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SGS

Test Report NoO. resoto1iLrcTsavas13 55130 lssued Date:  2013.12 11 Page 2 of @

Sample No. - AYAA13-556130.001

Sample Description - 5630 White PKG

Itenn Mo /Part Mo - WA

Materials = HiA

Heavy Metals
Test liems Uinit Test Method MOL Results
Cadmum {Cd) mg'kg Withi referenca to BEC 82321:2013, ICP 05 ND,
Leag (Phb) mg'kg With reference to [EC 82221:2013. ICP 5 M.D.
Wercury {Ha) mg'kg Wih reference to IEC £2321:2013 ICP - MD,
Hexavalent Cheomium (Cr W) mg'kg 'With reference 10 IEC 823212008, UVAIS 1 MD.

Flame Retardants-PBEs/PBDES
Test ltems hnig Test Method MOL Results
Monobromoophenyl mig'kg ‘With reference to (EC B2321:2008, GC-MS 5 M.E
Dibrormod phenyl mg'kg ‘With reference to IEC B2321:2008, GC-M3S 5 N.D,
Tribromabsphenyl mg'kg With reference to IEC B2321:2008, GC-MS 5 N.D,
Tetraoromobipheny mg'kg ‘With reference to ([EC G2321:2008, GC-MS 5 M.D,
Fentabromooghenyl mg'kg ‘With reference to (EC 62321:2008, GC-MS 5 N.D,
Hexacromobipheny mg'kg With reference to [EC 623212008, GC-MS 5 N.D,
Heptatromobipheny mg'kg With reference to [EC 623212008, GC-MS 5 N.D,
Cictaromaobiphenyt mg'kg WWith reference to [EC 623212008, GC-MS 5 MN.D,
Honabromotpnenyl mg'kg ¥With reference to [EC 62321:2008, GC-MS 5 N.D,
Decatromobipheny! rmg'kg With reference to [EC 62321:2008, GC-MS 5 M.D,
Monobromaoa ghanyl sther mg'kg ‘With reference to |[EC 623212008, GC-M3 5 MO,
Dibromogiphenyl ether mg'kg ‘With reference to [EC 623212008, GC-M3 5 MD,
Tribromoa onenyl ether mg'kg ‘With reference to [EC 62321:2008, GC-MS g M.D.
Tetraoromodipheny: ether mg'kg ‘With reference to [EC 62321:2008, GC-MS g M.D.
Fentabromodphenyl sther mg'kg ‘With reference to [EC 62321:2008, GC-MS g M.D.
Hexaoromodipheny: ether mg'kg ‘With reference to [EC 62321:2008, GC-MS 5 M.D.
Heptaoromodipheny etner mg'kg With reference to [EC 62321:2008, GC-MS g MO,
Cetanromadiphenyt ather mg'kg ¥With reference to IEC 62321: 2008, GC-M3 5 MD,
Monabrorrodiphenyl ether mg'kg With reference to IEC 623212008, GC-MS 5 MDD,
Decatromodipheny ether mg'kg With reference to [EC 62321:2008, GC-MS 5 MO,

NOTE:

(11 M.D. = Mot detected.(<MDL)
(2) mgikg = ppm

(31 MZL = Method Detection Limit
(4] - = Mo regulation

(5] Megative = Undewectable | Positive = Detectable

(8) ' = Qualitative analysis (Mo Unit}
(71" = Bolling-water-extraction

Megative = Absence of Cril coating
Fasitive = Presence of CrYl coating; the dewected conceniration in coiling-water-extraction
sclution is equal or greater than 0.02 mg'kg with 50 cm2 sample surface area.
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ssmnio @ e anoente e o 4

o g @ wEE Eu o etewd W wws Be Doy

e e e e ]
B i o bt ol b e wd i o] Sy st [
L e L e e s e b L

32 /53



I

SGS

Test Report No. resoinircrsaraatassize lssued Date: 201272 11 Page 3of 6

Sanple Mo . AYAA12-55130.001

Sample Description - 5830 White PKG

Itemn Mo /Part No. - NiA

Materials = NiA

Halogen Content
Test ltems Unit Test Method MOL Results
Bromine(Br| mgihg B3 EN 14562.2007 , IC 30 ND.
Chlorine(C!) mgikg B3 EN 14562.2007 , IC 20 ND.
Flusrine(F) malkg B3 EN 14582.2007 , IC 1 a7
lodineil) mgikg B3 EN 14582.2007 , IC &3 ND.

Other{s)
Test ltems Unit Test Method MOL Results
FFOS (Perflucroociane ma'kg US EPA 3540C/3550C. LOIMS 1 ND.
Sufonates-AcdMetal SatiAmide]

NOTE:
i1) M.D. = Mot detestad (=MDL)

(2) mg'kg = ppm
3) MZL = Mathod Detection Limit
(4] - = Mo regulation
(51 Megatve = Lndetectable ' Positive = Detsctable
(&) " = Qualitative analysis (Mo Unit}
(7)1 " = Boiling-water-extraction:
Megative = Absence of Cril coating

Fasitive = Presence of CrY/l coating; the detected conceniration in boiling-water-exiraction
solution is equal or greater than 0.02 mg'kg with 50 o2 sample surface area.

L emonS
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SGS

Test Report No. rssot01ircrsavaaiassize lssued Date: 2013, 12 11 Page 4 of &

Picture of Sample as Received:

NOTE:

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

i2) mg'kg = ppm

{3) MOL = Method Detection Limiz

{4) - = Ko regulation

5) Megatve = Undelectable | Positive = Detectable

(8] ** = Qualitative analysis (Mo Unit)

(7)1 * = Bailing-water-extraction:
Megative = Absence of Cr\l coating
Faositive = Presance of CrYl coating: the detected concentration in boiling-water-exiraction
solution is equal or greater than 0.02 mg'kg with 50 ¢m2 sample surface area.
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SGS

Test Report NO. resoinircTsavaatassize

lssued Date:  2013.12 11

FPage S of &

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

&+ &+
Cd/PbiHg PBEBEs/FBDES cr Cr
Mechanic_Sample Mechanic_Sample Mechanic_Sample Mechanic_Sample
Sample Measurement Sample Measurement Sample Measurement Sample Measurement
Acid Digestion with Solvent Extraction Nonmetallic Material W S
Microwave/Hotplate of the Sample | |
Spot Test / Boiling
Adding Extraction Solution Water Extraction
: Screen Analysis
Filtration | [
Heating to 90-85°C Adding 1.5-
g Diphenylcarbazide
Residue Concentration/Dilution e e e b s rh:E SRS
| of Extraction Solution |
Filtration and pH Adjustment |
Total Digestion Filtration Confirm
| | Adding 1,5-Diphenylcarbazide with UV-Vis
for Color Development |
ICP-AES/ AAS/MS GCIMS }
| DATA
| | W-Vis
DATA DATA |
DATA
The samples were disscived totally by pre-conditioning meathad according to above flow chart for Cd.Pb,Hg.
Section Chief ; Gilsae i
NOTE:
(1) M.D. = Mot detected.i<MDL)
(Z) mg'kg = ppm
(3) MOL = Mathod Detection Limit
(41 - = ho regulation
(5] Megative = Undatectable | Positive = Detectable
(G} " = Qualitative analysis [No Unitt
{71 * = Baoiling-water-extraction:
Megative = Absence of Cryl coating
Fasitve = Presence of CrY| coating; the dewcted concentrabion in boiling-water-extraction
solution is equal or greater than 0.02 mg'kg with 50 cm2 sample surface arsa.
: : e e o o e . e e i o e e i By 3-.'..".'..' ey
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SGS

Test Report No. resoto1iLrcTsAvAA13-55130

lssued Date: 201212 11 Page Bof 8

Flow Chart for Halogen Test
Sample screening using XRF.
Liquid containing water[>B0%)? —— Yes
t
¢
Weigh the samples into the combustion boat.
Add absorption solution into the bomb or tube,
Admit 02 gas or 02 +Ar2 gas and start the combustion,
Dilute
the solution
EPA30D
Allow during absorption of the burnt gas. { I

Analyze absorbed solution using lon Chrematography.

Data

b E g v

NOTE:
(1) M.O. = Not detected . <MDL)
(2) mg'kg = ppm
{3) MOL = Method Detaction Limit
(4] - = Mo regulation
(5) Megative = Undeiectable ' Positive = Detectakbie
(&) " = Qualitativa analysis (Mo Unit)
(71" = Boiling-water-extraction
Megative = Absence of Crivl coating
Fasitive = Presence of CrY/] coating; the detected concentration in ooiling-water-extraction
solution is equal or greater than 0.02 mg'kg with 50 em2 sample surface area.
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2) SVHC (REACH)

SGS

Test Report No. Feso101/LF-CTSAYAA13-55120  lssued Date: 2013. 12 11 Page 1 of 16

To. SAMSUNG ELECTRONICS CO., LTD.
95, Samsung 2-ro
(Giheung-gu
Yongin-si
Gyeonggi-do
Korea

The following sampleis) wasiwere submitied and identfied by'on behalf of the client as:-

Product Name 5830 White PKG

ltem/Part Name MR

5GS5 File No. AYAA13-55129

Received Date 201312, 04

Test Period 2003 12 05~ 13 121

Test Performed 5G5S Korea testad the sampleis) selacted by applicant with following results

Test Requested One hundred-forty four (144) substances in the Candidate List of Substances of Vary
High Concern (SVHC) for authorzation published by European Chomicals Agency
{ECHA) on June 20, 2013 regarding Regulation (EC) No 1907/2008 concerning the
REACH.
Seven(7) substances in the Public Consultation List of potential Substances of Very
High Concern (SVHC) published by Europsan Chemicals Agency (ECHA) on
September 02, 2013 regarding Hegulation (EC) No 1907/2006 concerning the REACH.

Test Method Please refer to next pageish.

Test Result(s) Please refer to next pagais).

Summary According to the specified scope and analytical technigue. concentrations of all SVHGC
are =0.1% in the submitted samplafs).

SGS Korea Co., Lid

Timothy Jeon

Jinhee Kim ’

Sophia Kim

ITesting Person Jeff Jang ' Chemical Lab Mar
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OGS

Test Report No. Feso101/LF-CTSAYAA13-55129  lssued Date: 2013. 12 11 Page 2 of 16
Test Method:
SGS In-House method - Analyzed by ICP-OES, PLM, UV/VIS, LC/MS GC/MS and colorimetric mathod

Remarks:

1. The chemical analysis of specified SVHC iz performed by means of curenily available analytical technigues
against the following SVHC related documents published by ECHA:
hittp-echa suropa. ew'wely guest'candidate- list- table (Candidate list)

Jlacha. eu.n:npa.m prn:nposais to-ldentlf-..' sunstancaf.s n‘f umghmnoanmwluus

This list iz under evaluation by ECHA and may subject to change in the future.

2. In accordance with Begulation (EC) Mo 1907/2008, any producer or imperter of anticles shall notify ECHA, in
accordance with paragraph 2 of Article 7. if a substance meets the criteria in Article 57 and is identified in
accordance with Article 58(1) of the Begulation. if (al the substance is present in those aricles in guantities
totaling over one tonne per preducer or importer per year; and (b) the substance is present in thoze articles above
a concentration of 0.1 % weight by weight (w/w),

3, Article 33 of Regulation (EC) Mo 1907/2006 requires supplier of an article cortaining a substance mesting the
criteria in Article 57 and identified in accordance with Article 53(1) in & concentration above 0.1 % weight by
waight (w'w) shall provide the recipient of the article with sufficient information, available to the supplier, to allow
safe use of the articls including, as a minimum, the name of that substance in the Candidate List.

4, BGS adopts the interpretation of ECHA for SVHC in anicle unless indicated otherwise. Detail explanation iz
available at the fallowing link:

hitp'webstags contribute s9s.net corpreach/documents SGS-CTS SVHC-paper-EN-11.pdf
5, Test results in this repont are based on the tested sample. This report refers to testng result of composite matenal

group by equal weight proporion. The material in each composite test group may come from one articla.
B.  If a SVHC is found over the reporting limit. client is suggested to identify the component which contains the SVHC
and the exact concentration of the SVHC by requesting further quantitative analysis from the laboratory.
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SGS

Test Report No. Feso101/LF-CTSAYAA13-55129  |ssued Date: 2013.12. 11 Page 3 of 16
Test Result(s)
Concentration Reporting L
Substance Name CAS number EC number (%) Limit (%) Classification
Alkanes, C10-13, chloro
(Short Chain Chlorinated 85535-84-8 287-476-5 N.D. .05 PBT
Paraffins)
Anthracens 120-12-7 204-371-1 N.D. 0.05 FET
Taxic for
Benzyl butyl phthalats (BBE) 85-68-7 201-622-7 N.D. 0.05 Fepeoeckin
Bisi2-athylhewyliphthalate Tawic for
Bisitributyltinioxide 06-35-9 200-268-0 MN.D. 0.05 PET
Carcinogen
Cobalt dichloride® TE4E-T9-9 231-585-4 N.D. 0.005 Touic far
Peproduction
4.4-DiaminodiphenyImsthana 101-77-9 202-974-4 M.D. 0.05 Carcinogsn
Diarsenic pentacxide” 1303-28-2 215-116-9 N.D. 0.005 Carcinogsn
Diarsenic tricxide” 1327-53-3 215-481-4 N.D. 0.005 Carcinogan
. Taxic for
Chbutyl phthalats (DBP) 84-74-2 201-557-4 M.D. 0.05 Reproduction
Hexabromocyclododecane 25637-95-4
(HBCDD) and all major 3194-55-6 2471454
diasterocizomears identified (134237-51-T, 5315953 N.D. 0.05 PET
(o-HBCDD, g-HBCDD, 134237-50-8,
y-HBCDD) 134237-52-8)
Carcinogan
Lead hydrogen arsenate’ T784-40-3 232-064-2 N.D. 0.005 Tawic for
Reproduction
. . ' Carcinogan
Sodium dichromate
(Sodium dichromate, S | 2341303 N.D. 0.005 Mutagen
dehydrate) 82-12-0) Taxic h:n_f
Beproduction
et indglh £, 4.6-a s 81-15-2 201-329-4 N.D. 0.05 vPvB
aylene (musk xylenal
Triethy! arsenata” 15606-95-8 427-700-2 N.D. 0.005 Carcinogen

Tam dpcaren § e Doy
e
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SGS

Test Report No. Feso101/LF-CTSAYAA13-55129  lssued Date: 2013.12. 11 Page 4 of 16
Concentration | Reporting i
Substance Name CAS number | EC number (%) Limit (%) Classification
Di-isobutyl phthalata(DIBF) 84-53-5 201-553-2 N.D. a.05 Tawic for Reproduction
2 4-Dinitrotoluans 121-14-2 204-450-0 N.D. 0.05 Carcinogen
Tris{2-chloroethyl) ; : : .
shoagihate 115-826-8 204-118-5 N.D: .05 Towic for Beproduction
; PET; vPvE
Anthracens oil S0640-80-5 292-502-7 N.D. 0.05 Carcinegen
Anthracene oil, PET; vPvB
anthracens paste; 91995-17-4 295-278-5 N.D, 0.05 Carcinogen
distn. Lights Mutagen
Anthracens oil, PET; vPvE
arthracene paste, 91995-15-2 295-275-9 N.D. Q.05 Carcinogen
anthracens fraction Mutagen
» PET: vPvE
‘::nﬂ:;f:r?:ﬂ; S0640-82-7 292-604-8 N.D. 0.05 Carcinogen
Mutagen
; PET, vPvB
::nﬁ‘:;’::;ﬁ G:é:a 90640-81-8 | 292-603-2 ND. 0.08 Carcinogen
P Mutagen
Coal tar pitch, PBT, vPvB
high temperature 65996-93-2 266-025-2 N.D. 0.05 Carcinagen
Lead sulfochromate yallow Carcinagen
(C.1. Pigmant Yellow 347 HetarR | Ty ND. 0.008 Toxic for Reproduction
Lead chromate molybdate ?
: Carcinogen
?%ﬁ?ﬂl& rad (C.|. Pigment Rad 12656-85-8 235 759-9 N.D, 0.005 Taxic for Beproduction
i : na Carcinogen
Lead chromate Tr58-97-5 231-8446-0 N.D. 0.005 Tii i Hagwodudiion
; Y ey Carcinogen
Acrylamide T9-06-01 201-173-7 N.D. 9.05 Wit
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OGS

Test Report No. Feo0101LF-CTSAYAA13-55129  lssued Date: 2013, 12. 11 Page 5 of 16

Substance Name CAS number | ECnumber | COnCentration | Reporting Classification
() Limnit (%)
. ' e 10043-35-3 233-139-2 i .
Boric acid 11113-50-1 5343474 N.D. 0,005 Toxic for Reproduction
i 15330-43-4
D‘r:;‘é'”m tetraborate. 12179-04-3 | 215-540-4 N.D. 0.005 Toxic for Beproduction
i deiinem 1303-96-4
Tetraboron disodium : g
haptnouide, bdbat’ 12267-T3-1 235-541-3 MO 0005 Towic for Beproduction
Trichloroethylene 79-01-6 201-167-4 NI Q.05 Carcinogen
) Carcinogen
Sodium chromate Ts11-3 231-88%-5 N.D. 0.005 Mutagen
Toxic for Reproduction
Carcinogen
Ammonium dichromate® 7765085 232-143-1 N.D. 0.005 Mutagen
Toxic for Reproduction
Carcinogen
Potassium dichromata® F778-50-9 231-906-8 N.D. 0.005 Mutagen
Towic for Beproduction
. & Carcinogen
Potassium chromate 7789-00-6 232-140-5 M.C. 0.005 Mutagen
i A g e e P e s e e e e
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SGS

Test Report No. Feo0101/LF-CTSAYAA13-55129  Issued Date: 201312 11 Page 6 of 16
Concentration | Reporting -
Substance Name CAS number | EC number (%) Limit (%) Classification
. =y e Carcinogen
Cobalt(ll) sulphats 10124-43-3 233-334-2 M.O. 0.005 Timi: i Blogroduciion
] . -015- A0 Carcinogen
Cobaltill) dinitrate 10141-05-6 | 233-402-1 N.D. 0006 Towic for Reproduction
p ! Carcinogen
Cobaltill) carbonate 513781 208-165-4 N.O. 0606 Taowic for Beproduction
" Carcinogen
Cobaltill) diacetate T1-48-7 200-755-8 N.D. 0.005 Tawic for Baproduction
2-Mathoxyethanol 109-88-4 203-713-7 N.D. 0.05 Towic for Beproduction
2-Ethowyethanol 110-80-5 203-804-1 N.D. 0.05 Towic for Beproduction
. p Carcinogen
Chromium trioxide 1333-82-0 215-607-8 N.D. 0.005 Mutagen
Acids generated from
chromium trioxide and
thair aligomers:
. . T736-94-5 231-801-5
Chromic acid ;
Dichsienis: mcid 1353?—5&-2 236-?51 5 M.0. 0.005 Carcinogen
Oligomers of chromic
acid and dichromic
acid
1-mathyl 2-py rolidone B72-50-4 212-828-1 M., 0.05 Towic for Beproduction
Z-gthoxyethyl acetate 11-15-9 203-839-2 M., 0.05 Towic for Beproduction
1.2-benzenadicarboxylic
acid. di-C6-8-branced alkyl T1683-89-6 276-158-1 M.O. 0.05 Toxic for Reproduction
eatars, C7-rich
1.2-benzensdicarboylic
acid. di-C7-11-branched and BAS15-42-4 271-084-6 M.O, 0.05 Towic for Beproduction
lvear alkyl estars
. Carcinogen
1.2.3trichloropropane 9E-18-4 202-486-1 M.D, 0.05 Tomic for Aepradhction
. TB03-57-8 .
Hydrazine 3012 208-114-9 M.D. 0.05 Carcinogen
Strontium chromate” 77689-06-2 232-142-8 M.D. 0.005 Carcinogen

FI52 Vergion &

http://www.samsungled.com

TSN SR U WS P DO LT T W i "HVIHWWM-HFFWHEIIJHI
daseTon o wrd [ amdaoe
l'r\c-:orﬂﬂ:w o e pem ok

e L)
e

FNITARN 080T KT TN 8 e L 1 0T

e a
= g moa g
ooirud 8L o e T e CTRCO 1 Pe ale! b f PR

i chigatci caie Fa-racn Sruen

H X T W

'Tll&l: lmrm ra Dowmrane e
' raad rm W e s+ T e o e i e e
11 pacmer e b uEDass: oo TR acha mare e

Lo Docrsm

42 /53



I

SGS

Test Report No. Fes0101/LF-CTSAYAA13-55129  Issued Date: 2013, 12. 11 Page 7 of 16
Substance Name CAS number | EC number Concentration | Reporting Classification
(%) Limnit (&)
1.2-Dichloroethans 107-06-2 203-458-1 ND. 0.05 Carcinogenic
2.2 -dichloro-4.4- — ’ ;
methylenedianiine {MOCA} 101-14-4 202-918-9 N.D. 0.05 Carcinogenic
2-Mathowy aniline v ’ :
e 90-04-0 201-963-1 N.D. 0.05 Carcinogenic
|: hylbutylh Equnalen: lavel of
401,13 3-tatramet Lty concern having probable
: 143-56- :
phenol. {4-tart-Octylphenal) b A SR N.D. sl sanious affects 1o the
gmvironment
Aluminosilicate Refractory &50-017-00-8 . .
Ceramic Fibras® (RCF) (Index no.) R s Corcogomis
Arsenic acid” TT78-39-4 231-901-9 MN.D. 0.005 Carcinogenic
Bisi 2-methouyethyl) ather 111-86-6 203-324-4 MD 0.05 Toxic for reproduction
Bis{2-methoxy ethyl) 117-80-8 504-212-6- ND. 0.05 Tosic for reproduction
phthalate
Calcium arsenata” TT78-44-1 231-304-5 ND 0.005 Carcinogenic
Dichromium tris(chromata)® 24513-89-8 246-356-2 ND 0.005 Carcinogenic
Formaldehyde. oligomeric
reaction products with aniline | 25214-70-4 500-036-1 ND 0.05 Carcinogenic
(technical MOA)
Lead diazide® 13424-46-9 236-54241 MND 0.008 Toxic for reproduction
Lead dipicrate” G477-64-1 2E9-335-2 MN.D 0.005 Towic for reproduction
Lead styphnate” 15245-44-0 238-280-2 ND ¢.005 Touic for reproduction
NN Gamwitytnoetoiide 127-19-5 204-826-4 ND. 0.05 Tawic for reproduction
(OMAC)
Pantazinc chromate L
pydrescida’ 49663-84-5 256-418-0 ND. 0.005 Carcinogenic
Phenclphthalein 77038 201-004-7 MN.D. .05 Carcinogenic
Potaszium hydroxyocts- ND Carci g
PO R P 11103-86-9 234-325-8 RER (.005 ArCINogenic
: " : Carcinogenic
Tritead diarsenate 3687-31-8 222-979-5 M.D. 0.005 Tonic for reprodaction
Zirconia Aluminosilicate
Refractory Ceramic Fibres E?Ii_jlgl?;g};ﬂ ND 0.008 Carcinogenic
1 Zr-RCF)” ;
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Test Report No. Feso101LF-CTSAYAA13-55129  Issued Date: 2013, 12 11 Page 8 of 16
Concentration | Reporting R
Substance Hame CAS number | EC number (%) L imit (%) Classification

1.2-bis{2-methoxyethoxy) o ;
sthane (TEGDME: riglyme} 112-45-2 203-977-3 MN.D. Q.05 Toxic for reproduction
1.2-dimethoxyethane;
ethylene glycol dimethyl 1MG-71-4 203-784-3 MN.D. .05 Toxic for reproduction
ether (EGDOME)
Diboron trioxide” 1303-86-2 215-125-8 M.D. 0.005 Touxic for reproduction
Formamide TE12-7 200-842-0 ND. Q.05 Tauic for reproduction
Lead(ll} I17570-76-2 | 401-750-5 ND 0.005 Toxic for reproduction
bistmethanesulfonata)” e .
TGICi1,3.5-tns {oxiranyl
mathyli-1,3,5-triazine- 2451-62-9 215-514-3 MD. 0.05 Mutaganic
2.4.6{1H 3H.5H)-triona)
B-TGIC i1,3,5tns[{25 and
2R)-2 3-epoxypropyl}- 1,3.5- ’ ; i
triazing-2.4.6-(1H.3H 5Hi- 59653-7T4-6 423-400-0 MD. 0.05 Mutaganic
triona)*”
4 4-bis{ dimethylamino)
berzophanene (Michlar's 90-94-3 202-027-5 MD. 0.08 Carcinogenic
ketona)
N.M.N' N-tatramethyl-4.4-
methylenedianiline (Michlers 101-61-1 202-959-2 N.D. 0.08 Carcinogenic
base)
[4-[4.4-bis{dimethylamingo)
berzhydrylidensloyclohax a- 3 g
2.5-dien-1-ylidens] SRR . N.D. Q.05 Carcinogenic
dimethy lammaonium
chioride (C.1. Basic Violet 3)
[4-[[4-anilino-1-naphthy(T[4-
(dimethylamino)phenyljmeth
ylena]oyclohaxa-2. 5-dien-1- 25580-56-5 219-343-6 ND. .05 Carcinogenic
ylidana] dimeathylammonium
chioride (C.1, Basic Blua 28)
o,a-Bis[4-{dimethylamino}
phanyl]-4 (phenylamino) g
naphthalene-1-methanol B786-83-0 228-851-8 MND. Q.05 Carcinogenic
iC.l. Solvent Blue 4)
4 4-bis{dimethylamino)-4'- s 208-218-2 : \
esthybamina iyl aloshol S61-41-1 M.D. 0.05 Carcinogenic
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SGS

Test Report No. Fes0101/LF-CTSAYAA13-55128  lssued Date: 2013. 12 11 Page Sof 16
age
Substance Mame CAS number | EC number l:nnnmi}mtion ﬁmﬁg Classification
Bis! pantabromophenyl) ethar . PBT
(DecaBDE) 1163-19-5 214-E04-9 M.D. 0.05 vPvB
Pontacosafluoralridacanclc | 72820.048 | 2767452 N.D. .05 vPvB
IE%DSEHWWW”M 307-55-1 206-203-2 N.D. 0.05 vPvB
;';g'“”sa"”w“”d“a“m 2058-94-8 218-165-4 N.D. 0.05 vPvB
;‘gﬁm“ﬂ”mm’ﬂm”m 376-06-7 206-803-4 N.D. 0.05 vPvB
4-(1.1,3. 3 tetramethyfbutyl}
phenol. ethoxylated - Equivalent leval of
covering weall-defined ) ) ND 005 concermn - probable
substances and UVCE i " serous effects on the
substances. polymers and anvironment
homologues
4-Maonylphanol, branched
and linear — substances with
a linear and‘or branched
alky| chain with a carbon :
number of 9 covalently CE ut:-iﬂ;im 13;1?;
bound in position 4 to : . N.D. 0.05 ; ui«: -l
phenol. covering alse UVCB- a1
and weall-defined substances VRGNS
which include any of the
individual isomers or a
combination thereof
Equivalent level of
Diazens-1.2-dicarboxamide ; concedn - probabla
(C.C-azodifformamidel) WRIG | e He o serious olfects on
human health
Cyclohexana-1.2- Equivalent level of
dicarbouylic anhydride ¢ - concermn - probakle
{Hexahydrophthalic 85-42-7 201-804-9 M.D. 0.05 prraadil Saageis
anhydride - HHPA! human health
e e a1 P Mt S e i o e At e ot et T e el e ot i L ey e B i, S e B e
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SGS

Test Report No. Fes0101/LF-CTSAYAA13-55428  lssued Date: 2013, 12. 11 Page 10of 16

Concentration | Reporting ———
Substance Name CAS number | EC number (%) Limit (%) Classification
Hex ahydromethylphathalic
anhydride, Hexahydro-4- 25650-51-0, 247-094-1, ;
methylphathalic anhydride, 19435-60-9, | 243-072-0, Em””“ﬁmﬂiﬂ
Hex ahydro- 1- 48122-14-1, | 256-356-4, N.D 0.05 ol s
methylphathalic anhydride, E7110-29-9 2B0-586-1 i Frsetli
Hex ahydro- 3
methylphathalic anhydride
Toxic for reproduction
equivalant level of
Ty T concern -probabie
Meathoxy acetic acid 525-45-8 210-894-6 M.D .05 saa LRl
human health and the
amdronmaent
1.2-Benzenedicarboxylic
acid, dipentylester, branchad 8477 7-06-0 254-032-2 M.D. 0.05 Toxic for reproduction
and linear
Diisopentylphthalate (DIPP) 605-50-5 210-088-4 N.D 0.05 Toxic for reproduction
N-pentykisopentylphtalate . ; N.D 0.05 Tionéas hue soprodaion
1.2-Disthoxyathane 523-14-1 211-075-1 M.D .05 Toxic for reproduction
Lﬂiﬁgynle:;yrforr?;mda: £8-15-2 SO0-E75-5 N.D. 005 Touwic for reproduction
Dibutyltin dichloride (DBT) §83-18-1 211-670-0 N.D. 0.05 Fionsas o sppondhintion
Acetic acid, lead salt. basic' | 51404-65-4 | 257-175-3 N.D. 0.005 Tiowis dor epmdiaion
Ei:Téc lead ;:;E;:;&Ditﬂg?d 1310465 915.290-6 N.D. 0008 Taowic for reproduction
ﬂdﬁ;:;f.””m eic 12036-76-9 234-853-7 N.D. 0.005 Toxic for reproduction

[Phthalato(2-)]dioxotrilead

Touic for reproduction
idibasic lead phthalate) 83011-06-9 | 273-638-5 N.D. 0.005

[ Tore b a3+ COOEEY GEE T W msa RO Y S e e et e OGS (SIS S T g RO i T 12 ST L7 SR (L 12 [ i S (e (e
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SGS

Test Report No. Feso101LF-CTSAYAA13-55129  Issued Date: 2013. 12 11 Page 11 of 16

Substance Name CAS number | EC number Cnno?;?ir won Iﬁﬁ'{ﬁ Classification

Chow obis(stearatoltrilead” 12578-12-0 235-702-8 M.D. 0.005 Towic for reproduction
S'::Tht: acids, L1618, lead 9103162-8 | 2929667 ND. 0.005 Toxic for reproduction
Lead bis(tetrafluoroborata)” 13614-96-5 237-486-0 M.D. 0.005 Towic for reproduction
Lead cyanamidate” 20837-86-9 244-073-9 N.D 0.005 Towic for reproduction
Lead dinitrate” 10098-74-3 233-245-9 N.D 0.005 Towic for reproduction
Lead oxide {lead monoxida)® 1317-358-8 215-267-0 N.D 0.005 Towic for reproduction
Lead tetroxide (orangs lead)® 1314-41-8 215-235-6 MN.D 0.005 Touxic for reproduction
Lead titanium tricxide® 12060-00-3 235-038-3 N.D 0.005 Towic for reproduction
gﬁg?m”i“m Zirconium 12626-81-2 235-727-4 N.D 0.005 Toxic for reproduction
Eflgﬁ’af:? tatraoxide 12065-30-6 235-067-7 N.D 0.005 Toxic for reproduction
f:imrl‘“r@' antimony lead 8012-00-8 232-382-1 N.D 0.005 Toxic for reproduction
ggﬂfj?‘:id' barium salt lead- | goraszeg 272-271-5 N.D 0.005 Toxic for reproduction
Silicic acid. lead salt” 1120-22-2 234-363-3 N.D 0.005 Towic for reproduction
gii‘}i:fgl‘s acid. lead salt. §2229-08-7 263-467-1 N.D 0.005 Toxic for reproduction
Tatraethyllead® TE-00-2 201-075-4 MND 0,005 Toxic for reproduction
Tatralead tioxide sulphata” 12202-17-4 235-380-9 MND 0,005 Toxic for reproduction
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SGS

Test Report No. Fe9o101/LF-CTSAYAA13-55129  lssved Date: 2013. 12 11 Page 12 of 16
Substance Name CAS number | ECnumber | COncentration | Fleporting Classification
(%) Limit (22
Trilead dioxide phosphonate® | 12141-20-7 235-252-2 MN.D. 0.005 Touxic for reproduction
Furan 110-00-9 203-727-3 MN.D. 0.05 Carcinogenic
Propylene oxide; 1.2 Carti .
SpoXYpropans; 75-56-9 200-879-2 N.D. 0.05 aﬁm'?“.”'c
mathyloxirane i e
; ¢ ; Carcinogenic
Diathwyl sulphate £4-67-5 200-583-6 M.D. 0.05 Mutagenic
Cimathyl sulphata 77-7B-1 201 -058-1 N.D. 0.05 Carcinogenic
3-athyl-2-mathyl- 2-(3- : Y ; :
methylbutyl)-1 3-oxazolidine 143860-04-2 421-150-7 MN.D. .05 Toxic for reproduction
Dinosak 88-85-7 201-861-7 MN.D. .05 Toxic for reproduction
4 4 -methylenedi-o-toluidine 838-38-0 212-658-B MN.D. .05 Carcinogenic
4 4-oxydianiline and its salts 101-80-4 202-877-0 N.D. 0.05 Carcinogeric
Mutagenic
4Amines: chanzons; 60-09-3 200-453-6 N.D. 0.05 Carcinogenic
4-Phenylazoaniline
4-mathykm-
phenylenadiamine (2 .4- 95-80-7 202-453-1 M.D. Q.05 Carcinogenic
toluene-diamine)
G-methoxy-m-toluiding 120-71-8 204-418-1 . .
(p-cresidine) N.D- 005 Carcinogenic
Biphany |- 4-ylamine 92-57-1 202-177-1 M.D. 0.05 Carcinogenic
o-amincazotoluens 97-56-3 202-591-2 N.D. 005 Carcinogenic
o-Toluiding; 2-Aminctoluens 95534 202-423-0 N.D. 005 Carcinogenic
M-mathylacetarmide TE16-3 201-182-8 M.D. 0.05 Touxic for reproduction
I-bromopropane: 106-84-5 203-445-0 N.D. 0.05 Towic for reproduction
n-propyl bromida
o R o A s o M § M Sl e S 0ot e O ey g e '.';"‘i.-;'."n“;:ﬂ.'l"i L e o T
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SGS

Test Report No. reoo104/LF-CTSAYAA13-55128  Issued Date: 201312 11 Page 13 of 16

Concentration | HReporting H
Substance Name CAS number | EC number (%) Limit (%) Classification
Cadmium T440-43-3 231-152-8 MD. 0.005 Carcinogenic
Cadmium oxide 1306-19-0 215-146-2 MD. 0.005 Carcinogenic
Dipentyl phthalata (DPP} 131-18-0 205-017-9 MN.D. 0.05 Toxic for reproduction

4-Nonylphenol, branched
and hinear. sthowylated
[substances with a linear
ar_‘nd-'cur branchad alkyl chain
ok o Equivalent level of
4 to phenol, ethoxylated : . ND. 0.05 - '_“W'gﬁ "
covering UVCE- and well- el serious effec
defined substances, to the emvironmenrt
polymers and homologues,
which include any of the
individual isomers and'or
combinations thereof]

Ammonium
pentadecafluorooctancate 3825-26-1 223-320-4 M.D. 0.05 Toaxic for reproduction
(APFO)

Pantadecafluo tanoi ;
acid (PROR) e 335-67-1 206-357-0 MD. 0.0 Toxic for reproduction

el emciar e dreewrs wisc © lamw o atons Locaren m

E] ll ITNPED R W DR e VIR R T IR O FU T e oeh
ThaTh METOTE T AP W COTORY S M WETEEAT 4D W ST Eod Tl 200 Tem ol ro MIOTATE CAPI i L SWRCAT 0N M ETETG A 6T TR GR COMGES T SO i CMTMTOT LT 7 C3Te o bE WO nes mom rold e Jore e
mrEd 1'.ma1mwd“:-'m T OERTEECT ¥ A T T DT O T SO B CHE B R e S TR T S ke e o e e
et S e A T TR SRT 0 VDS b £ TS I A M B LT Ml ted ot B0

F252 Version &

T docorwt w a3 S8 Sompary oar 3 m Gemwn Drdbots o D oied e s T e T acmoiE 0
NP W e ey mEescmr wd [ sedst o e TRl e An

Ao e, Ay ang

|-azz. 7 oy, S5L gan HONG-00. Mored 421 8
| 0422 10151 4608 B0 F oER D91 4508 0500w Sish co Aryewen I g cOMAEaTia
|

http://www.samsungled.com 49 /53



I

SGS

Test Report No. Feso101LF-CTSAYAA13-55129  Issued Date: 2013, 12. 11 Page 14.0f 16

Concentration | Reporting W—
Substance Mame CAS number | EC number (%) Limit (%) Classification
Dihexyl phthalate 84-75-3 201-558-5 M.D. Q.08 Towic for reproduction
Trixylyl phosphate 25155-23-1 24B6-677-8 MN.D. .05 Towic for reproduction
Imidazaolidine-2-thione: i .
2. imidazoline. 5thiol QE-45-7 202-508-9 M.D. Q.05 Tawic for reproduction
Disodwm 4- amino-3-[[4-[{2.4-
diaminophanylrazo][1.1-
biphenyl}-4-yllazo] -5-hydroxy- : ;
-iphenvisralnaghthaiens- 1937-37-7 N7-710:3 M.D. 0.05 Carcinogenic
2 7-disulphonate (C.1. Diract
Black 38)
Disodium 3.3-[[1. 1-bipheanyl}-
4 4-diylbisiazol]bisi4-
aminonaphthalene- 1- EF3-58-0 209-358-4 M.D. Q.05 Carcinogenic
sulphonata) (C.l. Direct Red
28
Carcinagenic
Equivalent 19'u_a| of
Cadmium sulphide 1306-23-8 315-147-8 ND. 0.005 W“I bl S“:‘:}”ES
gffocts to human
health
Lead dilacetata) 301-04-2 20E-104-4 M.D. 0.005 Taxic for reproduction
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SGS

Test Hepurt NO. F690101/LF-CTSAYAA13-55129  Issued Date: 2013. 12 11 Page 15 of 18

Note:

1. BL= Raporting Limit

2. MN.D. = Not detected (lower than AL}
MNA. = Mot applicabla for respective matanal type.
The submitted sample was found to contain significant amount of specific elementis) of SVHC, Upon further test
verification and alse information provided from client. the possibility that the elementis) content originate from
SVHC is very unlikely, even though their presence cannct be exclude entirely. It may be assumed that the detected
elementis} have a non-SVHC source.

3. Definttion of classification is listed in Appendix A of this report in accordance with 67/548'EEC and Regulaton (EC)
Mo 1'9(}?"2{506_ Fordﬁtaﬂ information, Daﬁaﬂ m-:pland;mn is available at the following link:

4 “.The test rasuﬁ is hasnd on the calculation of selected elementis) / markeris) and to the worst-case scanano. For
detail information, please refer to the 555 REACH website: www reach sgs.com'substance-of-very-high-concarn-
analysis-information-pags. btm
The client is advised to roview the chemical formulation to ascertain above metal substances present in the article.
RL = 0.005% is evaluated for element {ie. cobalt, arsenic. lead, sodium, chromium, chromiumiVi), silicon,
aluminum, zirconium, boron, and potassium respectively), except molybdenum RL=0.0005%

0.1% (w'w) = 1.000 ppm = 1,000 mg'kg

5. "' [B-TGIC is one of the isomers for TGIC compounds and hence. tested together. The reported test result is based

tha proposed ratio as according to ECHA dossier.

Picture of Sample as Received :
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Test Report No. Fes0101/LF-CTSAYAA13-55129  Issued Date: 2013. 12 11 Page 16.0f 16

Appendix A
Classification Definition under 67/548/EEC and Regulation (EC) No 1907/2006

Carcinogen  Substances known to be carcinogenic to man. There is sufficient avidence to establish a causal

Category 11 association between human exposure to a substance and the development of cancer.

Carcinogen  Substances which should be regarded as if they are carcinogenic to man. There is sufficient

Category 22 evidence to provide a strong presumption that human exposure to a substance may result in the
development of cancer.

Ganerally on the basis of:
- appropniate long-term animal studies
- other relevant information.
Mutagen Substances known 1o be mutagenic to man. There is sufficient evidence to establish a causal

Category 11 association between human axposure to a substance and heritable genstic damage.

Mutagen Substances which should be regarded as if they ars mutagenic to man. There is sufficient

Category 22 evidence to provide a strong presumption that human exposure to the substance may result in the
development of heritable genetic damage. generally on the basis of:

- appropriate animal studies.
- other relevant information.
Toxic to Substances known to imoair fertility in humans. Thers is sufficient avidence to establish a causal

Beproducton  relationship between human exposure 1o the substance and impaired fartility.

Category 11 Substances known fo cause developmental foxictty in humans, There iz sufficient evidence to
ectablish a causal relationship between human exposure fo the substance and subsegquent
developmental toxic effects in the progeny.

Toxic to Substances which should be regarded as if they impair ferility in bumans. There is sufficient

Reproduction  evidence to provide & strong presumption that human exposure to the substance may result in

Category 2. impaired farility on the basis of:

- glear evidence in animal studies of impaired fartility in the absance of towic effects. or. evidence
of impaired fertility cccurring at arcund the same dose levels as other toxic effects but which is not
a sacondary nonspecific consequence of the othar toxic effects,

- ather relevant information.

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

- clear results in appropriate animal studies whare effects have been observed in the absence of
=i of marked maternal toxicity, or at around the same dose levels as other toxic effects but
which are not a secondary non-specific consequence of the other toxic effects.

- other relevant information.

PET & vPvB: Substances which are persistent, bicaccumulative and toxic (PBT) or very persistant and very
bicaccumulative (vPvB) pose a particular challenge to the chemicals safety management. For
these substances a “safe” concentration i the environment cannot be established with sufficient
reliability.
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