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TESTED ITEM 1 : Silvery metal

| SUMMARY OF TEST RESULTS

TEST REQUESTED

PASS | FAIL | REMARK

(RoHS), 2002/95/EC

BHEYFEIES), 2002/95/EC

Heavy Metals Test - Restriction of Hazardous Substances Directive

B BRI e A B TR e (e T seee | Y

2006/122/EC
TR AL &Y 5 8-2006/122/EC

Perfluorooctane Sulphonates Content — European Directive

Perfluorooctanoic Acid Content

See results in page 7

ERERS R GRS
Total Beryllium Content See results in page 7
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If there are questions or concerns on this report, please contact the following persons:
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Hofth )

Technical enquiry
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This report is gt d by, and by refe the C of Testing as posted at the date ol issuance of this raport at hitpl/www bureauveritas.
comicps and is Intended for your exclusive use. Any copying or replication of this report to or for any other person or entity, or use of our name or lrademark, is
parmutted only with our prior writtan permission. This seport sets forth our findings solely with respact to the tesl samplas Identified hereln. The results set
forth in this report are not indicative or representative of the quality or charactaristics of the iot from which a test sample was taken or any similar of identical
product unless specifically and expressly noted. Our report includes all of the tests requested by you and the results thereof based upon the information thal
you provided lo us. You have 60 days from the date of issuance of this raport to notify us of any material error or omission caused by our negligence; provided,
howevar, that such notice shall be in writing and shall specifically address the issuo you wish to ralse. A failure lo ralse such issue with|n the prescribed time
shall constitute your unqual fied accaplance of the completeness of this repor, the tasts conducled and the correctness of the raport cantents,
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TEST RESULT JiR&E R

L. Heavy Metals Test - Restriction of Hazardous Substances

LESREN

2002/95/EC
4, 2002/95/EC

Compounds /L& Tested item JiRIAEH (mg/ke) RoHS’ Limits
RoHS’ BB H 7R
1 (mg/kg)
Lead %5 (Pb) 13.3 1000
Mercury 7k (Hg) ND 1000
Cadmium %3 (Cd) ND 100
Chromium VI 758 (Cr VI) Negative ? Negative

Tested Item JiAIN E

Conclusion 45

1) Silvery metal

PASS Eid
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Note / 8

Detection limits for regulated substances and limit of RoHS (in mg/kg) reference to 2002/95/EC

Regulated Substances 2 FRY1R Detection limit X fR RoHS’ Limit (mg/kg) RoHS’ B iU B # 7 IR
Pb 4 2 1000

Hg 7& 2 1000

Cd 8§ 2 100

Cr VIA#E 2 1000

PBBs Z#RELEK 5 (each) 1000 (sum)

Bromobiphenyls
Dibromobiphenyls
Tribromobiphenyls
Tetrabromobiphenyls
Pentabromobiphenyls
Hexabromobiphenyls
Heptabromobiphenyls
Octabromobiphenyls
Nnnabramoblphenyls

Decabr

PBDEs zm&m 5 (each) 1000 (sum)
Bromodiphenyl ethers
Dibromodiphenyl ethers
Tribromodiphenyl ethers
Tetrabromodiphenyl ethers
Pentabromodiphenyl ethers
Hexabromodiphenyl ethers
Heptabromodipheny! ethers
Octabromodiphenyl ethers
Nonabromodiphenyl ethers
liphenyl ether

mg/keg=ppm BHHZ—  <=less than >F ND = not detected N H NA = not applicable Ni&

Negative = [t Positive = FH{E NR = not requested B HEK

Pb = Lead %} Hg = Mercury & Cd = Cadmium % Cr = Chromium

Br = Bromine i PBBs = Polybrominated Biphenyls %5 It PBDEs = Polybrominated Dipheny! Ethers % Bt Rk

Test Method / JiR 5
Wet Chemistry Tests — Reference to IEC 62321:2008, “Electrotechnical Products- Determination of Levels of Six Regulated Substances”™: &%
itk — S8 IEC 62321:2008, 4T 537 foNFHIRAMRIR BERIE
i.  Lead (Pb) and Cadmium (Cd): The sample is comminuted and digested with acid mixtures. Pb/ Cd contents are determined with ICP-AES
technique. (Chapter 8, 9 & 10)
WA SRR, AERERNA. H/ENSREFETRIGEMRE (8, 9105 .

ii. Mercury (Hg): The sample is comminuted and digested with acid mixtures. Hg content is determined with ICP-AES, ICP-MS or AAS-VGA
technique. (Chapter 7)

R SWHELRE, REREREN. REBHETRIDUEMN, SERTFREMSOLET-ZAWRERENE. CE78)

iii. Chromium (VI)(Cr VD) A&

A. Metal: Qualitative method for the presence of hexavalent chromium on metal surface on "Test for the presence of Hexavalent Chromium

(Cr (VD)) in colourless and coloured corrosion-protection coatings on metals". The presence of hexavalent chromium is indicated by the
formation of a red to violet color. The method is applied in tumn to 1) untreated surface; 2) surface got by gently rubbing to scratch
possibly reduced chromate surface but without completely removing the whole coating layer; 3) surface got by forcibly scratching into
the deeper layers, even reaching the substrate. The sample is further verified by boiling water extraction method if the result of spot test
shows ahead is negative or uncertain. (Annex B)
&R SREMAMBRFENEIENE “ERRALEANAARBEFHRETAME (Cr VD KR . ¥ SHARL %
o, MREAMENOFE. EFEERAT D REBFITHRE: 2) BMESRTHRE, UERTREERBERERE, B
AEBRBAMER: DAHERNERRE, EETEMET. RN LAMRSERENERTRRE, WAKKERTHER
—EHik. (HFEB)

B. Plastics & Electronics : The sample is comminuted and digested with alkaline mixtures. Chromium VI content is determined with UV-
VIS spectroscopic technique. (Annex C)

WE TR SRREARTE, AEHREHEE. AMESRARATRSAETE. RO

iv. PBBsand PBDEs: The sample extracted by appropriate solvent is used for extraction and quantified GC-MS. (Annex A)
ZERBENBREERE: SRS EEOHTRR, BhaTHEER-EBRANIE. (HRA)

Remark / &¥E:

1.  For Chromium VI of a metal composite sample by wet chemistry, each individual metal component was tested.
BHREFEIRESERBERTANEN, A SRBIHHEIR.

2. Negative means hexavalent chromium on the tested areas does not be detected at the time of testing.

BAHES R TIAR AR KA MR R H .

3. Positive means the presence of hexavalent chromium on the tested area. If the test result is positive, that means the Cr(VI) concentration detected in
the spot-test solution is equal to or greater than 1 mg/kg or if use boiling-water extraction, the concentration is equal to or greater than
0.02mg/kg/50cm?. However, it shall not be interpreted as the Cr{VI) concentration in the coating layer of the sample and should not be used as a
method detection limit for this qualitative test.

AL RERURRAEEANH. WRUREREMNE, HHAEISREEPAMBORESTRAT Ingke, AKX KEHAHR
BARESETHAT 0.02mgkg/50em?. (XA HENHERERTAMBOWRE, RN ARETERHR, XRRE—MEETRT
e

Decabr
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4. The results of lead, Cadmium, Mercury, PBB and PBDE of the tested item(s) meet the requirement of the EU directive 2002/95/EC(RoHS); and for
the metallic sample with corrosion protection coating, the exact hexavalent chromium concentration of the surface coating cannot be determined by
this qualitative test method (see remark 2 ahead) directly; so whether the tested item(s) meet(s) the EU directive RoHS or not, further confirmation
and analysis should be done.

KRG H PR B RBENSREERO TR SRE RoHS REER MH KU FER NS EES, BERE K/ M & /N
Tttt R H B E R TS B RoHS, BBt —PHNT 7.

5. The result relates only to the tested item. The report shall not be reproduced except full without the written approval of the testing
laboratory. Parameters which are not covered by the lab’s testing scope are subcontracted to laboratories with government approval.
The accreditation relates to competences given in the accreditation certificate.
WAL ROARBERRES . REZREPESFT, HREFTHEEH. N FEELRERBAROVRRAE, FRETUILELEBH
ARANERE., SEERENEARIESERIEERPENH.
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ANNEX-List of Exempted Specific Apphications in RoHS Directive (2010/571/EU).

Exemption Scope and dates of applicability
Mercury in single capped (compact) fluorescent lamps not exceeding (per bumer).
1(a) For general lighting purposes < 30 W: 5 mg Expires on 31 December 2011; 3,5 mg may be used per bumer after 31 December 2011 until 31
December 2012, 2,5 mg shall be used per burner afier 31 December 2012
1(b) For general lighting purposes > 30 W and < 50 W. 5 mg Expires on 31 December 2011; 3,5 mg may be used per burner after 31 December 2011

1(c) For general lighting purposes 2 50 W and < 150 W. 5 mg
1(d) For general lighting purposes > 150 W: 15 mg

1(e) For general lighting purposes with circular or square structural shape and tube diameter <17 mm No limitation of use until 31 December 2011; 7 mg may be used per bumer after 31 December 2011
10, For special purposes: § mg
2(a) Mercury in double-capped linear {] lamps for general lighting purposes not exceeding (per lamp):
2(a)(1) | Tn-band phosphor with normal hfetime and a tube diameter <9 mm (e.g. T2): 5 mg Expires on 31 December 2011 4 mg may be used per lamp after 31 December 2011
2(a)(2) | Tri-band phosphor with normal hfetime and a tube diameter > 9 mmand <17 mm (e g TS) Smg Expires on 31 December 2011: 3 mg may be used per lamp after 31 December 2011
2(a)(3) | Tri-band phosphor with normal lifetime and a tube diameter > 17 mm and <28 mm (e T8): 5 mg Expires on 31 December 2011 3,5 mg may be used per lamp afier 31 December 2011
2(a)(4) | Tri-band phosphor with normal lifetime and a tube diameter > 28 mm (e.g. T12). S mg Expires on 31 December 2012, 3,5 mg may be used per lamp after 31 D ber 2012
2(a)(5) | Tri-band phosphor with long lifetime (> 25 000 h): 8 mg Expires on 31 December 2011. 5 mg may be used per lamp after 31 December 2011
2(b) Mercury in other luorescent lamps not exceeding (per lamp):
2(b)(1) | Linear halophosphate lamps with tube > 28 mm (e g _T10 and T12): 10 mg Expires on 13 April 2012
2(b)(2) | Non-linear halophosphate lamps (all diameters): 15 mg Expires on 13 Apnl 2016
2(b)(3) | Non-linear tri-band phosphor lamps with tube diameter > 17 mm (e g T9) No limitation of use until 31 December 2011 15 mg mav be used per lamp afier 31 December 2011
2(b)(4) | Lamps for other general lighting and special purposes (e.g_induction lamps) No limitation of use until 31 December 2011: 15 mg may be used per lamp after 31 December 2011
3 Mercury in cold cathode fluorescent lamps and extemal electrode fluorescent Jamps (CCFL and EEFL) for special purposes not exceeding (per lamp)
3(a) Short length (< 500 mm) No limitation of use until 31 December 2011; 3,5 mg may be used per lamp afier 31 December 2011
3(b) Medium length (> 500 mm and < 1 500 mm) No limitation of use until 31 December 2011 5 mg may be used per lamp after 31 December 2011
3(c) Long length (> 1 500 mm) No hmitation of use until 31 December 2011; 13 mg may be used per lamp after 31 December 2011
4(a) Mercury in other low pressure discharge lamps (per lamp) No limitation of use unti) 31 December 2011; 15 mg may be used per lamp after 31 December 2011
4(b) Mercury in High Pressure Sodium (vapour) lamps for general lighting purposes not exceeding (per bumer) in lamps with improy ed colour rendering index Ra > 60
4(b)-1 P<I55W No limitation of use until 31 December 2011 30 mg may be used per bumner after 31 D ber 2011
A)-Il 155 W<P<405 W No limitation of use until 31 December 2011; 40 mg may be used per burner after 31 D ber 2011
4(b)-1It P>405W No limitation of use until 31 December 2011; 40 mg may be used per burner afier 31 December 2011
4() Mercury in other High Pressure Sodium (vapour) lamps for general lighting purposes not exceeding (per bumer):
4{c)-1 PLISSW No limitation of use until 31 December 2011; 25 mg may be used per bumer after 31 December 2011
4(c)l 1S5 W<P<405W No limitation of use until 31 December 2011; 30 mg may be used per burner after 31 D ber 2011
4yl | P>405W No limitation of use until 31 December 2011 40 mg may be used per bumner after 31 December 2011
4(d) Mercury in High Pressure Mercury (vapour) lamps (HPMV) Expires on 13 April 2015

4(e) Mercury in metal halide lamps (MH)

409 Mercury in other discharge lamps for special purposes not specifically mentioned in this Annex
5(a Lead in glass of cathode ray tubes
5( Lead in glass of fluorescent tubes not exceeding 0,2 % by weight
6(a Lead as an alloying element in steel for machining purposes and in galvanized steel containing up to 0,35 % lead by weight

6(b) Lead as an alloying element in aluminium ining up to 0.4 % lead by weight

(¢ Copper alloy ining up to 4 % lead by weight

7(a; Lead in high melting temperature type solders (i.e. lead- based alloys containing 85 % by w exghl or more lead)

7(b Lead in solders for servers, storage and storage array systems, network infrastructure equip itching, signalling, ission, and network for tel ication:

7(c)-1 Electrical and electronic components containing lead in a glass or ceramic other than dielectric ceramic in capacitors, e.g. piezoelectronic devices, or in a glass or ceramic matrix compound
7 Lead in dielectric ceramic in capacitors for a rated voltage of 125 V AC or 250 V DC or higher

7()-l | Lead in dielectric ceramic in capacitors for a rated voltage of less than 125 V AC or 250 V DC Expires on | January 2013 and after that date may be used in spare parts for EEE placed on the market
before 1 January 2013
8(a) Cadmium and its compounds in one shot pellet type thermal cut-offs Expires on | January 2012 and after that date may be used in spare parts for EEE placed on the market

before | January 2012

8(b) Cadmlum and its compounds in electrical contacts
9 Hi ium as an anti ion agent of the carbon steel cooling system in absorption refrigerators up to 0,75 % by weight in the cooling solution

9(b) Lead in bearing shells and bushes for refrigerant-containing compressors for heating, ventilation, air conditioning and refrigeration (HVACR) applications

11(a) Lead used in C-press compliant pin connector systems May be used in spare parts for EEE placed on the market before 24 September 2010
11(b) Lead used in other than C-press compliant pin connector systems Expires on I January 2013 and after that date may be used in spare parts for EEE placed on the market
before I January 2013
12 Lead as a coating material for the thermal conduction module C-ring May be used in spare parts for EEE placed on the market before 24 September 2010

13(a) Lead in white glasses used for optical applications
13(b) Cadmium and lead in filter glasses and glasses used for reflectance slandards

14 Lead in solders consisting of more than two el for the b the pins and the package of | Expires on | January 2011 and after that date may be used in spare parts for EEE placed on the market
mi crep_rocessors with a lead content of more than 80 % and less than 85 % by weight before 1 January 2011

15 Lead in solders to complete a viable electrical connection between semiconductor die and carrier within integrated circuit flip chip packages

16 Lead in linear incandescent Jamps with silicate coated tubes Expires on 1 September 2013

17 Lead halide as radiant agent in high intensity discharge (HID) lamps used for professional reprography applications
18(a) Lead as activator in the fluorescent powder (1 % lead by weight or less) of discharge lamps when used as | Expires on 1 January 2011
speciality lamps for diazoprinting reprography, lithography, insect traps, photochemical and curing processes
containing phosphors such as SMS ((Sr,Ba) 2 MgSi 2 O 7 :Pb)
18(b) Lead as activator in the fluorescent powder (1 % lead by weight or less) of discharge lamps when used as sun tanning lamps ining phosphors such as BSP (BaSi 2 O 5 :Pb)
19 Lead with PbBiSn-Hg and PbInSn-Hg in specific compositions as main amalgam and with PbSn-Hg as auxiliary | Expires on 1 June 2011

amalgam in very compact energy saving lamps (ESL)
20 Lead oxide in glass used for bonding front and rear substrates of flat fluorescent lamps used for Liquid Crystal | Expires on 1 June 2011

Displays (LCDs)

21 Lead and cadmium in printing inks for the application of enamels on glasses, such as borosilicate and soda lime
glasses
23 Lead in finishes of fine pitch comp other than with a pitch of 0,65 mm and less May be used in spare parts for EEE placed on the market before 24 September 2010

24 Lead in solders for the soldering to machined through hole discoidal and planar array ceramic multilayer capacitors
25 Lead oxide in surface conduction electron emitter displays (SED) used in structural elements, notably in the seal fiit and frit ring
26 Lead oxide in the glass envelope of black light blue lamps Expires on 1 June 2011
27 Lead alloys as solder for transducers used in high-powered (designated to operate for several hours at acoustic | Expired on 24 September 2010
power levels of 125 dB SPL and above) loudspeakers
29 Lead bound in crystal glass as defined in Annex [ (Categories 1, 2, 3 and 4) of Council Directive 69/493/EEC (1)
30 Cadmium alloys as electrical/mechanical solder joints to_electrical conductors located directly on the voice coil in transducers used in hi
31 Lead in soldering materials in mercury free flat luorescent lamps (which e.g. are used for liquid crystal displays, design or industrial lighting)
32 Lead oxide in seal frit used for making window assemblies for Argon and ton laser tubes

33 Lead in solders for the soldering of thin copper wires of 100 um diameter and less in power transformers
34 Lead in cermet-based trimmer potentiometer elements

36 Mercury used as a cathode sputtering inhibitor in DC plasma displays with a content up to 30 mg per display Expired on 1 July 2010
37 Lead in the plating layer of high voltage diodes on the basis of a zinc borate glass body

38 Cadmium and cadmium oxide in thick film pastes used on aluminium bonded beryllium oxide
39 Cadmium in colour converting 11-VI LEDs (< 10 pg Cd per mm 2 of light-emitting area) for use in solid state | Expireson 1 July 2014
illumination or display systems

wered loudspeakers with sound pressure levels of 100 dB (A) and more
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IL. Perfluorooctane Sulphonates Content — European Directive 2006/122/EC

1L &5 ERIREE-2006/122/EC
Parameter Unit Result Maximum Allowable
1 Limit
Perfluorooctane Sulphonates (PFOS) % <0.0001 0.1
Conclusion - PASS -

Test Item 1:  Silvery metal

Note: “<” = less than
PFOS as C3F17S0,X was determined.

Method:  Sample was extracted with organic solvent and then analyzed by Liquid Chromatograph Mass
Spectrometer.

Tk PR FIZERCRE i, AR5 PO 3l SRR A (R AT 204

HI. Perfluorooctanoic Acid Content

UL 28 FRER
Parameter Unit Result Laboratory Report
1 Limit
Perfluorooctanoic Acid (PFOA) % ND 0.0001
Test Item 1:  Silvery metal
Note: ND = Not detected (Concentration of analyte lower than the laboratory reporting limit)

Method:  Sample was extracted with organic solvent and then analyzed by Liquid Chromatography Mass
Spectrometer.

Tiik: PR FIZERRE S, AR5 RO G BOE B QG AT 704

IV. Total Beryllium Content

Iv. B8ERILR
Compounds Tested item (mg/kg) Laboratory Reporting Limit
A= WWEIR B (mg/kg) (mg/kg)
1 FREREFR (mg/ke)
Beryllium (Be)
4i(Be) ND 10

Test Item 1:  Silvery metal

Test methods: | The sample is comminuted and digested with acid mixtures. Be content is determined with
ICP-AES technique (Reference: US EPA 3050B/3051/3052)
ND = Not detected

END
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Test Procedures Flow Chart for the determination of RoHS(total heavy metals, Hexavalent Chromium and
flame retardants)

Sample Hexavalent Chromium
B | Ah
v v
Flame retardant i Heavy metal Metf::‘and t'T‘eta’ Polymer and electronics
MR ; with coating T2 A ] B T kAR
ikl Grind into zEER P atinsncly g RAYRE T AR
fine pieces
T B G /)N v
ok ik A v Extraction the sample
Handling sample with alkaline solution
Surface BEMEHT A ER
v y B A 1 AR B
Soxhlet Extraction Totally Digestion by h 4
RICKEHR Microwave /hot plate Filter and fixed in
technique A 4 volumetric flask
PRSI PER ik 5E & Drop prepared e
TH#E color-appear
solution A 4
T IR ) B Adjust PH value and
wL BHHO color developed
N v
Clean up & Pre- Filtration T PHA/BE
concentration SUR)i3
L 9E B G ! ‘ v
Positive Negative Uﬁsrgﬁ's
PR R
v
A\ 4
‘ Scratch sample surface and
GC-MS anal
GC_Mgr;a}%? 'S “I:I::v?/nusotfj rt:: repeat step@ for two times. il
o o ERMRTERSE 1 BK
ERBTI MR l
A i A
5 Positive Unable to make a Negative
4] H \Ab W M
ICP-OES/AAS/AAS. PR judgment A~ fgtS I & Bt
VGA analysis ¢

ICP-OES/AAS/AAS- — .
VGA 4 Boiling vyater ﬁxtractlon
WK REHL

!

Color development / compare
with the standard solution

BA/ SRR
, v
Positive Negative

PR A




LAB NO. : (6611)144-1266
DATE : May 24,2011
PAGE : 9 OF 10

B/U REAU
V.ERITAS

APPENDIX
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Test Procedures Flow Chart for the determination of PFOA and PFOS

Sample

B

l

Measured/identify the sample
size or surface area

B AR i R B TR

A

Extracted with appropriate solvent at
defined time and temperature
BT LS SRR

Make up to the
known volume

ERD B HRARR

Y

LCMS analysis
LCMS 437
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Flow chart of determination of heavy metals using different test methods

Weigh sufficient sample
FREX - 5E B A

Y

Cutting/ Milling into very fine pieces
K FE LB /BB B Y

A
Adding relative acid

DA R F B v
|

v ‘

Total digestion by Hot plate Total digestion by
technique Microwave technique

FIRBRRE AL ST 2 R RGBT A DORE A5 i 58 2 VR A
I |
v

Complete Digestion
SEETH

Filtration

A 4

ICP/AAS/AAS-VGA analysis
ICP/AASIAAS-VGA 7§t




